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1.General Introduction
1.1 What is AppCOE ?

AppCOE (Application Common Operating Environment) is a framework of common
architecture that promotes interoperability and cross-platform capabilities among systems and
devices. It is built on the powerful open source Eclipse-based framework and integrates all of
MapuSoft’s tools: OS Changer, Cross-OS Development Platform, Cross-OS Hypervisor,
Linux OK, OS Simulator, App/Platform Profiler, OS Version UpKit and Ada-C/C++
Changer. Embedded C, C++ and Ada applications can be standardized on AppCOE to allow
the applications to interoperate and run seamlessly on a single platform.

OS Changer®

Porting Kit
0S Simulator™ Cross-OS™
Development
Platform
App/Platform A F ™ Cross-OS™
Profiler™ p pC J E Hypervisor
Application Common
Operating Environment
Linux OK™

OS Version
Up Kit™
Al
A2
Ada-C/C++
Changer™
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1.2 Installing AppCOE
Downloading AppCOE

You can download a free demo or trial version as per your requirement from our website.

After downloading the installer file proceed as follows.

Download URL: http://www.mapusoft.com/downloads/

Installing in Windows

1. Double click on the installer file.

2. Installer will ask for a directory to install AppCOE release. Browse to the
directory or provide a directory name when prompted

3. Once installed, reboot the computer. AppCOE will not run properly without re-
boot

4. Now Run appcoe.exe in AppCOE < installdir > or launch the AppCOE

application from the windows desktop menu: Programs>AppCOE

In order to get additional functionalities and upgrade your AppCOE to full version, ask for

license from Mapusoft Support. To install the license key proceed as below.

1.3 Installing license key

Launch AppCOE. Click on “ " icon. Browse to the path where the license key is stored on
your local drive and then select install. AppCOE will process the key and will keep a copy of

the license file inside the <installdir/license> folder
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—
Choose . lic extension file to import
Lok ir: | (3 LICENSE v @ F = m-
___E__ E License. lic
by Recent
Docurnents

@

Deszkiop

%

ky Documents

-

kdp Computer

File name: | Licenze.lic b ‘ [ Open ]

L

My Nebwark Files of type: |“.|i|: v‘ [ Cancel ]
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2.Develop C/C++ Projects

2.1 Creating an AppCOE C/C++ project

1. In AppCOE workbench, goto File > New > AppCOE C/C++ Project.

¥ Projects - Application Common Operating Environment (AppCOE)

GICM Edic Mavigate Search Project Run Tools

o o
3 Porting Y [ AppCOE C++ Project
Open File... m Ada-AppCOE Compiler Project =
= AR | =2 s . = g -
= Project. .. &4 4 |i>‘ GH BA G | wil 5
3% Source Folder )
(% Folder

5
€ Source File
o .
h Header File
4
File from Template

& Class

% other... Chrl+h

Convert Ling Delimiters To 4

Switch Workspace 4
Restart

£2g Import,..,
£3 Export...

Properties Alt+Enter

1 winddema.c [simple_vxwarks_appfsource]
2 os_main.c [simple_wxworks_app/... finit]
Fmain.c [simple_wxworks_appfsource]

4 yeworks_interface_apih [MapuSoft)...]

Exit

2. On AppCOE C/C++ Project Wizard window, type a project name and give a location

next to Project Name text box.
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. AppCOE C Project Wizard

AppCOE C Project Wizard
Creates App_OE C Project

Project name: | Training_demo

Use default location

Project tvpe: Toolchains:

[=1[7= Executable MinEhy GCC
@ Empty Project
LB Template Project
@ Hello World C++ Project
@ Hello world AMST C Project

= shared Library

[= Static Library

= Makefile project

Show project bypes and toolchains only if they are supported on the platform

©

3. Under Project Types, expand the Executable menu(You can also create library project
of makefile project just the same way we do in eclipse), here we are creating an
Executable Template Project.

a) Now Choose the type of project you want to create.

b) The difference between Empty and Template project is just that in Empty
project you need to write your code from scratch, i.e. from “main”. But in
Template Project AppCOE does everything for you. So it will put up all the
required files for a demo application that is ready to build and run. Further if
you want to have your own application running, you can just customize

Template Project source code as per your needs.
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4. On Basic Settings window, define the basic properties of your project and click Next.

./ AppCOE C Project Wizard

Basic 5ettings

Basic properties of a project

Application Mame | Training

Application Prefix | !

Author | Marme| |
Copyright notice | Application Copyright Matice |
Greeking Message | Application Welcome Message |

Source Faolder Name | SOUrce

® < Back ” Mext =

Finish

Zancel

4.1 The Application Name should be within 1 to 8 characters.

4.2 The Application Prefix is the path for all your resources. For e.x. in medical
applications you may have prefix as “/cabinet-A/Shelf-1/Box-5...” and so

on. By default it is set to root.

MAPUSLHFT
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5. On Select Configurations window, select the platforms and configurations for

deployment and click Next

. AppCOE C Project Wizard

Select Configurations

Project bvpe:  Executable
Toolchains: MinGWw GCC
Configurations:

Select platforms and configurations yaou wish to deploy on

B3 Debug
B Release

Select all ]

Deselect all ]

Advanced settings. ..

Use "Advanced settings" button to edit project's properties.

Additional configurations can be added after project creation,
Use "Manage configurations” butkons either on toolbar or on property pages,

®@

< Back ]

Mexk =

Cancel

MAPUSLHFT
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6. On Select APIs window, select the required AppCOE development APIs and click
Finish
Please Note: If your want to include support for multiple interfaces then you can

accordingly check the desired checkboxes.

. AppCOE C Project Wizard

Select APIs

List of APT sets available

05 AbstractorInterface APTs will automatically be included For AppCOE CfC++ Projecks, Select
additional development 4FI's used by wour application:

[Jinclude POSIX Interface APT's
[Jinclude weworks Interface API's
[Jinclude psos Interface APT's
[ 1include Mucleus Interface APT's

[J1inelode micka-ITROM Interface APT's

[include windows Inkerface APT's:

@j [ Finish H Cancel

—>Now an AppCOE template project will be created as below.

MAPUSLHFT
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4/ Projects - Application Comman Operating Environment (AppCOE)

File Edit Source Refactor Mavigate Search Project Run Tools  ‘Window Help

i mi = R-P BB -0 A L5t e
ﬁlf‘) Projects |£3 Profiler
& i+ Projects 54 = O || [ prablems | B cansale 52 | B Properties o ‘gl O BE Bk | o M-=0|-

Z | B dg:: = | |(C-Build [Training_dema]

=

[: demo_nucleus -~ Dj
[: demo_posix
E dema_psns
E demo_uitron
E demo_wxworks
[: demo_windows
[: Legacy_MNucleus
[: simple_vxworks_app
= [: Training_demo

ﬁisb Binaries

[ Includes

2 include:

=2 source

[T e = = =2 = 2 - = A - = - =2

=l
<

(=]
ki

18 items selected

You can view the following template files for your project on the left pane of the window.

The description of these files is as follows:

* os_init <os name>.c or _os_init <os name> host.c — This is entry function for the
native operating system (in this case it is windows). This is where you should put any of
your operating system specific code. For instance, if you want to add a signal handler on
<os name> host, you could do it here before calling OS Main() in the respective

~0s_init_<os name>.c” function. When optimizing, you will need to write an equivalent

function for your target operating system.

= os_application_start.c— This function is the first OS agnostic function and should be the

start point for the application development.

MAPUSLHFT
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= os_library_init.c— This function initializes the required Interface products and creates the

entry threads for each product.

» 0os_main.c— This function initializes the OS Abstractor Interface layer and calls
OS_Application Wait For End which will suspend until OS_Application Free or
OS Delete Process is called. It also spawns the first OS Independents thread which is the
true entry point for OS Abstractor Interface.

The application code starts in the os_library init.c file, the user defined entry function and

name of the application for OS Abstractor Interface can be specified in:

#define OS_ ABSTRACTOR BASE ENTRY FUNCTION
#define OS_ APPLICATION START TASK NAME

For ex. in Vxworks interface, the user defined entry function and stack size can be specified
in:

#define VXWORKS ENTRY FUNCTION

#define VXWORKS ENTRY FUNCTION STACK SIZE

Similarly, this is how it works for all the remaining changers/abstractors.

MAPUSLHFT
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2.2 Configuring Project Settings

1. Right click on the respective project and click on properties as shown below

¥ Projects - Application Common Operating Environment (AppCOE)

File Edit Source Refactor Mavigate Search Project Run Tools Window Help

il m  @OR-DO-FF i H-0-Q- P ERCRS
ﬁl,{] Projects |JD Profiler
) cjc++ Projects 3 = O ||[Zi prablems | B console 52 | E Properties 4 4 |<«)==(>‘ GHEH B | 2 ci-=08
& | =& éb = | |C-Build [dema_ada_to_c] &
)
Al ™
[: d Mew »
C
[: 4 Go Inka
[: d Open in Mew Window
C«
[: 4 Tools »
C« Index »
[: L Build Configurations »
[: s Make Targets 3
w1 BuidProject
Clean Project
5= copy
¥ Delete
Mave. .
Rename...
£2g Impart..,.
74 Export...
qgh Refresh
Close Project
Run As 3
Debug As »
Profile As 4
Convert To..,
Team 4
Compare With »
Restore from Local History...
Properties Alt+Enter

i :<> fdemo_ada to

2. The AppCOE property page will appear as below:

a. Here you can again add/remove available development API's as in “gh step of
Creating an AppCOE C / C++ project” by checking / unchecking the desired
checkboxes.

b. In order to view / modify various other settings of the project you can scroll
between the respective nodes on the left.

MAPUSLHFT

15




MAPUSLFT

'Properties for

ning_demo

AppCOE Training Guide
(For Private Circulation Only)

& Resource
Ada Changer Property Page
ada Compiier Property Page

5
= CfC++ Build

Build Variables
Discovery Options

Tool Chain Editor
& CfC4+ Ganeral
Project References
RuniDebug Settings

@

AppCOE Property Page

05 AbstractorInterface APIs will automatically be included for AppCOE C/C4++ Projects, Select additional development API's used by your application:

[Jinclude POSIX Interface APT's
[include vxworks Interface API's
[inchude pSOS Inkerface 4P1's
[l Include Mucleus Interface APT's

e
L_| Inciude micro-ITROMN interface AFi's

Adding ar removing interface APTs after creating the AnnCOF nroject renuire manisl modifications
to the interface intialization code section of the AppCOE generated template files. It will be also
necessary to include/exclude appropriate interface header Files within your application code,

—_—
O || Cancel

3. AppCOE uses some flags to automatically compile the required part of code. To view

these flags goto C/C++ build > Settings and then in the Tool Settings tab goto GCC C
Compiler > Symbols.

Properties for Training_demo

wpefrerten |
- Resource
ada Changer Property Page
#da Compiler Property Page
AppCOE Property Page
Builders
=) CfC++ Build
Build ¥ariables
Discovery Options
Environment
Logging
Settings
Tool Chain Editor
# CfC++ General
Praoject References
Run/Debug Settings

Settings

Configuration: | Debug [ Active ]

V. [Manage Configurations. .. ]

| %3 Tool Settings | # Buld Steps

@ Binary Parsers | €3 Error Parsers

= 1 GCC Assembler
2 General

= ) 6CC € Compiler
@ Preprocessor
bedsirbos |
(5 Includes
@ Optimization
@ Debugging

2 Miscellaneous
=B85 MinGw C Linker
5 General
33 Libraries
@ Miscellaneous
@ Shared Library Settings

Defined symbols (-D)

_HOST=05_TRUE
05_CPU_E4BIT=05_FALSE

Undefined symbeds (-}

€ 8 5l 4

®

T

MAPUS
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4. To view / modify include files or paths goto C/C++ build > Settings and then in the Tool

Settings tab goto GCC C Compiler > Includes

a. In the figure below you can see include paths of all the development API's that
you included earlier

b. In order to remove any path select the corresponding path and click on Remove
button

# Properties for Training_demo

| Settings -
# Resource
Ada Changer Property Page 5 —=
Ada Compiler Property Page Configuration; |Debug [ Active ] ~| I"“WE Configurations. ..
AppCOE Property Page
Builders
- CJC++ Build S (e -
KBUIH Variables &) Tool Settings | & Buid Steps | 7 Buid Artifact | [u} Binary Parsers | @ Error Parsers|
Discovery Options T i : e |
Sl =% -Gtsic:gsma | Include paths (-1) Ele) @ &1
A ener:
Logging =% ZCC G J1'C: iMapuSoftiAppCOEfpluginsimapusoft . appcos. host 1. 3. 8fincludefinclude”
Settings 2 “ ormpiler "C: fMapuSoft) AppCOEfpluging fmapusoft.appooe. host_1 . 3. &fincludefvaworks _interface/include”
Toal Chain Editor (22 Preprocessor "C: fMapusoft) AppCOEfplugins/mapusoft. appcoe. host 1.3, &fincludefpsos_interface/include"
B CjC-+-+ General ;E Symbols “Ci [MapuSoft) AppCOEfpluginsimapusoft . appcoe, host_1.3.8fincudefnucleus _interfacefinclude”
h R?a "CiMapuSoft) AppCOEfplugins mapusoft appcoe, host_1.3,8fincludefposix_interfacefincluds”
— 'C: [MapuSoft/AppCOEfplugins/mal t.appcoe. 1.3.8(incl itron_interfacefinclude’
Project References % — i Pt plugins/mapusof hast fincludefu erfacefinciude”
RunjDebug Sextings (2} Optimization “C: [MapuSoft /AppCOE fpluging/mapusoft. appeoe. host_1.3.8fincludefwindows_interface finclude”
3 Debugging "C: fMapuSaftfAppCOEfplugins{mapusoft.appcoe.bost_1.3.8fincludefcross_os_windows(include™
(5 Warnings "${workspace_loc:{Tramning_demofinclude}"
Eﬁ Miscellaneous
=185 MinGw C Linker
& General
E Libraries |
)
(£ Miscolaneous | Include files (-include) & =

() Shared Library Settings

@ o Comar ]

¢. In order to add any path, click on Add button, “Add directory path” Dialog box
will appear.

d. Enter the appropriate directory path or select it from workspace or directly select
it from file system. After entering the path click on OK.

. Add directory path

Direckary:

[ Ok ] [ Cancel ] [Wu:urkspace...l [File sysken, ..

MAPUSLHFT
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5. To view / modify the Libraries goto C/C++ build > Settings and then in the Tool

Settings tab goto GCC C Compiler > Libraries.

a. In the figure below you will be able to see libraries of all the development API's
that you included earlier.

b. In order to add/remove any library proceed similarly as done in Step 4 above to
add include paths.

./ Properties for Training_demo

| Settings -
¥ Resource
Ada Changer Property Page d =
Ads Compiler Property Page Configuration: |Debug [ Active ] + | | Manage Configurations...
AppCOE Property Page
Builders
= CJC++ Build . ~
Tool Settings | & pui il
Build Variables & 95 | 4 Build Steps Build Artifact I |orh Binary Parsers | @ Error Parsers
Discovery Options [ x 1 - " - =1
[= &%) GCC Assembler i g A { 4
Environment ® ricting Libraries () a8 8§ &
Logaing & Generel aworks_interface
e 2 yxworks_inkerface
Settings =9 Gé( € Compiler psos_interface
Tool Chain Editor % Preprocessor riucleus_interface
# CJC++ General = Symbols p_nslx_lr_merlace
2 Includes uitron_interface
Project References b4 windows_interface
RunjDebug Settings (222 Optimization Cross_os
b" Debugging i
\.@ Warnings
(5 Miscellaneous
(= 1 MinGW C Linksr
2 General
] Libraries
2 Miscelaneous T N
- Library search path (-L} &) K] 3
(52 shared Library Settings gt £ 4 8
Restore Defaults
@ =

6. Once all the settings have been done. Click on Apply and then OK.

Please Note: It has been observed that many developers are not able to compile and run their
projects even after having added the appropriate libraries and include paths.

I.  Here one reason may be wrong path, you can edit the include paths, libraries or

library search paths by using Edit (@ ) button, next to remove button.

II.  Another situation may be that the paths and libraries are not in the desired
sequence as they are required during build. So you need to shift the desired library

or their include paths up/down using %1 and 7' buttons next to edit button.

MAPUSLHFT
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2.3 Importing existing projects/source files into Workspace

1. To import Project or source files goto File > Import.

4 Projects - Application Common Operating Environment (AppCOE)

=M Edit Navigate Search Project Run Tools Window Help
Iew Al+Shift+n ¥ f#évﬁ-%- : - Ll = L=
(} Porting »
Open File...

Consale &3 | = Properties [T |§| CHBH G | 2 £i- =0
_Thamim]

Convert Line Delimiters To 4

Swikch Workspace r
Restart

£ Export...
Properties Alt+Enter

1 winddema.c [simple_vxworks_appfsource]
2 os_main.c [simple_vxwarks_app/. .. finit]
Smain.c [simple_vxworks_app/source]

4 wxworks_interface_api.h [MapuSoft/...]

Exit

MAPUSLHFT
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2. To Import existing source files, choose File System from the Import window and click

on Next.

Select

Impart resources From the local file system into an existing project,

Select an import source:

== zeneral
@; Archive File
ﬁ Existing Projects into \Workspace

File Svskem

EL Preferences
= Clc++
(= RunDebug
== Team

® < Back Finish

Cancel

3. In the proceeding enter the required fields as required and click on Finish.

MAPUSLHFT
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File system —
Import resources From the local file system, | ,_’ 7
-
— i From directoryy JF\traininglcross_os\task_management_1'source ~ Browse... I
[Filter Types... | | sSelectal | | Deselect anl |
Into folder;, |Treirﬁ1q_demo;’swce | | Browse... I

Options
[JOverwrite existing resources without warning
D Create complete Folder structure

@

Finish

J

Cancel

4. To Import existing project, choose Existing Projects into Workspace from the Import

window and click on Next.

a. In the proceeding window enter the required fields and click on Finish. The

selected project will be imported into the workspace.

MAPUSLHFT
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Import Projects —
Select a directory bo search For existing Eclipse projects. B
-
(%) Sedect root directory: ) F:\Eclipse_workspaceimultiprocess_2_src_2
T Select archive fler Il Browse
i E| rm..tip'mcess_'z_src_z. tF:'i,E-."lipse_vmrks'paceh'nuﬁipmcess_z._src_i-
Refresh
|
€ 3|

] add project to working sets

@ o) [ concel

Please Note: While importing please make sure that the you are selecting a valid C/C++ file
or a proper project with “.project “file. Otherwise AppCOE won't be able to import any other

invalid file.

MAPUSLHFT
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2.3 Building, Running and Debugging Projects.

Building Projects

1. Once all the settings have been done, we have to build and “exe”. For this just select your
project and Goto Project > Build Project.

a. The Console window will show the progress during build operation.

/' Projects - Application Common Operating Environment (AppCOE)

File Edt Source Refactor Navigate Search QEINESS Run Tools Window Help

W w  ©@0OR-E i
= Yo Close Project
[ [ Projects | L0 Profiler
L ;16 Build Al Cirl+B
6] i+ Projects £2 m et = [m|
Build Project
B& Y Buid Working Set 3
) d demo_ada_to_c Clean...
# [ dema_cross_os Build Automatically
=l C dema_nucleus Propesties
& C dema_pasix
&l C: dema_psos
& C demao_uitran
t) C: dema_vxwarks
=) C__ derna_windows
SR 112ing o |
[2 Problems ) Console &2 | 7] Properties O ¢S GB el Gl et r-=0

C-Build [Training_dema]

[Training_dema

2. If there is some problem in the settings or some compiler error, the build will be stopped

automatically. The console will report the same along with the error due to which the
build has been stopped.

3. Ifno problem is encountered, the build will end successfully and a binary file (.exe file)
will be generated. The console will show the acknowledgment of the same.
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/ Projects - Application Common Operating Environment (AppCOE)

File Edit Source Refactor Mavigate Search Project Run Tools Window Help

il Wi @OR-BG-B #-0-Q-: 4"
B o | £ Profier

) Cje++ Projects 3 Sl

_——
&

E3 (‘l demo_ada_to_c
L, demo_cross_os
& dema_nucleus
L, demo_posix
L, demo_psos
£ demo_uitron
L, demao_vxworks
& C. demo_windows
=P Training_demg
S Birpef
£ = § Training_demo.exe - [x86{le]
[ n Includ
52 source
& include
[+ = Debug

(21 problems | B console 52 | = Properties o5 dER| #E-3-70
C-Build [ Training_dema]

-oTraining_demo.exe snurce\os_main.o source\os_library_inlt.o source\.os_applicatmn_start.o
source\_us_init._vind.nvs_host,.o source\_us_init_ulndous.0 source\_us_inlt_vxworks.o
source\_ os_init_uitron.o source\_ 0s_init_ucos.o source\_ os_init_threadx.o
source)_0S_init_solaris.o source\__osS_init_gnx.o source\_ 0s_init_nucleus.o
suurce\_us_inlt_nethsd.o 5ource\_os__in1t“qu.u scurce\_us_init_lynxos.o
sourcel__os_init_linux_host.o source\_os_init_linux.o source\_os_init_android.o

-lvxworks i terface -lnucleus_interface -lposix_interface -luitron_interface
S_0s -lwinmm

Build complete for project Training d
Time consumed: 10688 ms.

-~

[Training_dema/Debug/ Training_demo. exe
Running Projects

To run a built project, select the project Goto Run > Run or click on © putton. The
project will start running and the output will be displayed into the Console Window.
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7 Projects - Application Common Operating Environment (AppCOE)

Flle Edit Source Refactor Mavigate Search Project JGUGN Tools Window Help
Dl W @OR-BS 12T
I @ Projects |Q Profiler
CiC++ Projects &2 =4 Run Histary L4 =H
s ¢>¢’ = Run &s ) ) L4
Fun Configurations. ..
jl demo_ada_to_c
demo_crass_os Debug History s
L dema_nucleus Debug As s
[: demno_pnsiz Debug Configurations...
E jzmzjiﬁ:n % External Tools L4
[: demo_vxworks
[: demo_windows
= E Training_demo
= t-? Binaries
(= Debug
&Problems &l consale &2 = Properties & {F ‘<;==:>| ’—E 5@ E NN t:ﬁ - =0
-Build [Training_demo]
-wW3Z -nsourceh_ oS _init_mOgx.o ..\Sourcel_ os_init_wox.c ~
goeo —LE:/MapuSoft/AppCOE/ plugins/mapusoft . appeoe. host_1.3.8/ 1ib/windows -m32 n
—oTraining demo.exe Sourcehos_main.o source\os library inic.o sourecehos_application start.o
source'_ os init_windows_host.o source'_ os_init windows.o source)_ os_init_wxworks.o
source'_ os_init_uitron.o source)_ os_init_ucos.o source)_ os_init_threadx.o
Sourceh _ 0=_init_solari=s.o Euurce\_us_init_qnx .0 saurce\_us_init_nu: leus.o
sourceh_ os_init_nethsd.o source)_ os_init_mgx.o sourcel_ os_init_lynxos.o
sourceh_ os_init_linux_host.o sourcel_ os_init_linux.o sourcel_ os_init_android.o
—lvxworks_interface —lpsos_interface -lnucleus interface -1posix interface
—luitron interface —leross_os —lwinrm —
Euild complete for project Training_demo b
:<> [Training_demofDebugf Training_dema. exe

perating Environment (AppCOE)
File Edt Mavigate Search Project Run Tools Window Help

i 03- HIOOR-BG-BiB-0-Q- -
2]

() Profects | (3 Profiler
BE) Cjc++ Projects 53 =0 < m|
F T - B
B &
+ A demo_ada_to_c
@ C: demo_cross_os
+ C" dermo_nucleus
@B E demo_posix
® {: demo_psos
=] {: demo_uitron
+ {: dema_wxworks —
® cdemojvinduws [2 Problems | B Console &2 | E1 Properties |d,7:| _=1l_‘-v = |m
= '.: “:'"""9-'-‘9"'“’ Training_demo. exe [C/C++ Application] E:\MapuSoft|AppCOE\workspace) Training_demo\Debug)Training_demo. exe (3(5/13 1:53 PM)
=55, Binaries bS_DEBUG: task pooling is disaasbled but a request was made for a task pool task. reating a &
® %5 Training_demo.exe - [x35/le] 0S_DEBUG: rtask pooling is disaabled but a request vas made for a task pool task, reating a
& [pll Includes ##This thread is using taskpooling. Instance = 0O
52 source ##This thread is using taskpooling. Instance = 1
#-(2 indude 05_DEBUG: task pooling is disasbled but a reguest was made for a task pool task. Creaging a
# (= Debug O5_DEBUG: task pooling is disaabled but a request was wade for a task pool task. Creafing a
##This thread is using taskpooling. Instance = 2
##This thread is using taskpooling. Instance = 3
O3_DEBUG: task pooling is disaabled but a request was made for a task pool task. Creating a
05_DEBUG: task pooling is disasbled but a request was made for a task pool task, Creating a
##This thread is using taskpooling. Instance = 4
##This thread is using taskpooling. Instance = 5§
05_DEBUG: rtask pooling is disaabled but a request was made for a task pool task. Creating a
05_DEBUG: task pooling is disaabled but a regquest was wade for a task pool task. Creating a
##This thread is using taskpooling. Instance = §
##This thread is using taskpooling. Instance = 7
O5_DEBUG: rvask pooling is disaabled but a request was wade for a task pool task. Creating a
05_DEBUG: task pooling is disaabled but a request was made for a task pool task. Creating a
##This thread is using taskpooling. Instance = 8
##This thread is using taskpooling. Instance = 9
#**This thread does not use taskpooling.
05 _DEBUG: task pooling is disaabled but a request was made for a task pool task. Creating a
f:“‘!'\n-i' rhrasd ie neine resbhnonline  Tnerence = 0 5 =
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To run the application in debugging mode, select the respective project and Goto Run >
Debug As > AppCOE Local C/C++ Application or click on * button..

i/ Projects - Training_demo/source/__os_init_windows_host.c - Application Common Operating Environment (AppCOE)

File Edit Source Refactor Mawvigate Search  Project NN Tools  Window Help

{ = @O R-BG- i H-5-
E9 3 Debug ‘ml,@ Profiler
[@ Clc++ Projects &2 = 0| [g _os|
@ | B dg:: = y i EE R R

Tem.
Jfl demo_ada_to_c
[: demo_cross_os
c demo_nucleus

C demo_sosic ¥ Use Step Filers Shift+FS
L cemo_psos @ pun CrHFLL
C demo_uitron i, Debug Fi1

[: demo_wxwarks

[: dema_windows Fun Histary 3
= C Training_demo Run As »

=] i‘yb Binaries

ﬁ Training_ds
Includes
1%‘ el Debug As O 1 AppCOE Lacal CfC++ Application
8 indude Debug Cenfigurations... z Local CfC++ Application
(&= Debug (@ External Taols 4 [

Fun Configurations. ..

Debug Histary

|21 Prablems | & Console 52 | £ Properties %% Debug & ¢ |§‘ LB BH G| 2

C-Build [ Training_dema]
*#%% Build of configuration Debug for project Training demo *FFF

**#%*% Internal Builder is used for build TEEE
Nothing to build for Training demo

| ITraining_demo/Debug/Training_dema.exe

+
i

AR EREERTAE AR AR AR AAR AR AARAAAARARAARTAAATAAAATTAY

|

~- o0

a. A “Confirm Perspective Switch” dialog Box appears. Click “Yes” to open the

debug perspective.

. Confirm Perspective Switch

9P This kind of launch is configured to open the Debug perspective when it
\_t') suspends.

This Debug perspective is designed ko support application debugging, 1t

incorpaorates views For displaving the debug stack, wariables and breakpoint
management.,

Do wou want ko open this perspective now?

[ ]remember my decision

[ Ves ] [ Mo

b. The debug perspective will open as below
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3. Target Code Generation

3.1 Optimize Target Code Generation

1. To migrate your current source code to different OS, select the project and Goto Tools >

Optimized Target Code Generator or click on ® button.

File Edit Source Refactkor Mawigake Search Rum Project
= Con-ms-n CHNEET FIRERER"E
5 %5 Debug [ Projects | @) Profier zupdate Settings
License 4
CJC++ Projects 53 = O 8 _os_init_w =B
f ! - - - F} Full Library Package Generator
T /% FUNC 7 ~
2 & I I8 ada-CfC++ Changer o —
1A demo_ad=_to_c i 0% Application Start *f
[: demo_cross_os i - - uy
[: demo_nudeus /* DESCRIPTION =g
[: demo_posix IEs =g
R demoj.sos i These are the warious entry functions for the different operating =y
[ dema_uitran i systewms. This is where you should put any of ¥our operating system =y
# [ dema_vxworks i specific code. For instance, if you wanted to add & signal handler =y
E demo_undaws i on Linux, you could do it here before calling OS5 Maini) g
& I When optimizing, you will need to write an eguivilent funetion for =
%, Binaries i YOUr TArget operating sSysStem. o
[a Ineludes I wy
2 source FE R R R L R R RS s R e R T T
(& include int main(int arge, LPSTRE arov(])
== Debug

{
mapusoft_arge = arge;
mapusoft_argv = argv;

OF_Maini();

return (03_SUCCESS) ;

i
#endif

[l problems | B console 52 | B properties | % Debug | - =0
Mo consales to display at this time,

| [Training_demo

MAPUSLHFT
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2. The “Optimized Target Code Generator” window will appear. Enter the appropriate
data into the required fields and press Next.

Optimized Target Code Generator
' -]
This wizard optimizes target specific source code, -

Target |Linux W |
Wersion |2.4.>< ar Greater A |
SHP EX: v
kernel Mode

Architecture | 32-bit v|
Load settings From |DeFauIt w |

Generate a Project File

Project |makeFi|e W |

Destination Path | E:\MapusoftiLinux_generated | [Bruwse... ]

©
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3. A new wizard for Profiler settings will appear. Define your profiler data specifications in

the Profiler Configuration Tab.

Optimized Target Code Generator

This wizard optimizes target specific source code,

Profiler Configuration | platform API Profiling || spplication Functions Profiling |

Descripkion ",Zru:uss-OS Linux projeck

Profiler Task Priority | 200

File Path To Store Profiled Data

{e.q. c:\profiledbata), OR fhomefuserl) | froat

Mumber of Data in Memory Before Each Write | 3000

Maxirum Profiler Daka ko Collect | 30000

® < Back ][ Mext =
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4. On Platform API Profiling tab, select the check box to enable your appropriate

Interface API Profiling

Optimized Target Code Generator

This wizard optimizes target specific source code,

| Profiler Configuration | Platform APT Prafiling | application Functions Profiling |

[JEnable o3 abstractor Interface APT Profiling
[CJEnable PoSIE Interface APT Profiling
[CJEnable micro-ITROM Interface API Profiling
Enable Windows Interface API Profiling
[CJEnable vxwoarks Interface API Profiling
[JEnable psos Interface API Profiling

[CJEnable Mucleus Interface AP Profiling

< Back ” Mext =
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5. On Application Functions Profiling tab, you can also perform profiling for your specific
APIs. Once done click on Next.

Optimized Target Code Generator

This wizard optimizes target specific source code.

Profiler Configuration | PlatForm APT F'ru:uFiIingi Application Functions Profiling [

Enable Application Functionds) Profiling.

Enter Application Function

e.q. function_1 or function_1()

Remove

® < Back J[ Mexk = F
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6. On API Optimization tab, you can select either to generate Full API Library Interface or
Optimized API interface.

In API Optimization, you can select the API‘s which needs to be a standard function or a
macro function and move the selected API using the double arrow button as shown below.
Macro functions will execute faster but will increase the memory footprint of the
application. Once done click on Next.

Optimized Target Code Generator

This wizard optimizes target specific source code.

(") Generate Full API Library Interface
(%) Generate Optimized AP Interface Files

Select whether the API needs to be a standard or a macro function. Macro functions will be Faster as they do not
have a function wrapper. To change a standard Function into a macro function select the name in the standard
function colurn and click the == arrow. To change a macro funckion to a skandard Function , select the name in
the macro Function colurmn and click the << arrow,

Skandard Function Macro Function
5_Fatal_Errar 05 _Application_Inik
05 _Create_Task 05 _Application_Myait_For_End
5 _Add_To_Task_Pool 05 _Sleep_Task
prinkf .
sprinkF
read

MU_Create_Memory _Pool
MU_Allocate_Memory
MU_Create_Task

@:‘ [ < Back ”_ Mext =
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7. Next you are directed to Task Configuration Wizard as below:

Configure the following below settings as per your requirements.

Optimized Target Code Generator
This wizard optimizes target specific source code. @

Task |Pr0cess || Memory || Other Resources || Debug || Qutput Devices || ANSI Mapping || Device IfO || Interface|

The system clock Madmum Task, Control Blocks | 100 |
ticks (Not the  ————#<Gystem Time Resalution (05_TIME_TICK_PER_SEC] [10 |
hardware clock Tick). Default Timeslice For Standard Tasks (05_DEFAULT_TSLICE} | {05_TIME_TICK_PER_SECE) { 10) |

Enable Task Pooling Feature

Default Taskpool Tmeslice | 05 _DEFAULT_TSLICE |
Defaul Taskpaol Timeout Value | 05 _TIME_TICK_PER_SEC() * 6 |
Ry enabling this, applications can

create Cross-OS ()S Abstlactm
Interface tasks during intialization

and be able to re-use the task
envelope repeatedly

@ Mext = L Finish ” Cancel
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Optimized Target Code Generator

This wizard optimizes target specific source cade,

Task | Process |Memory || ther Resources | Debug | Gutput Devices | AMSI Mapping || Device If0 | Interface |

[#]Enablz o5 Abstractor Inkerface Process Feature

Maximum Process Contral Blocks | 100 |
Process Memory Pool Minimum Size in Bytes | 1024 |
Process Memary Pool Maximumn Size in Bytes | OFEFFFFFE |
Stack. Size For the Main Process in KiloBytes | 1024 * 200 |
Heap Size for the Main Process in KiloBytes | 1024 * 400 |
Task Priatity for the Main Process | 0 |
Task Preemption Mode for the Main Process |OS_PREEMPT w |
® Mext = [_ Finish l [ Cancel

Optimized Target Code Generator

This wizard optimizes target specific source code.

| Task || Process || Mermory | Other Resources |Debug || Cutput Devices || AMSI Mapping || Device [jO || InterFace|

Maximum Pipe Control Blocks | hoo |
Maxinum Queus Contral Blacks | 100 |
Maximum Mutex Control Blocks | 100 |
Maximum Semaphore Control Blocks | 100 |
Maxinum Event Group Control Blocks | 100 |
Maximum Timer Control Blocks | 100 |
Maximum Protection Control Blocks | 100 |
Maximum Protection System Handles | 100 |
@ Mext > [ Finish l [ Cancel
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Optimized Target Code Generator
This wizard optimizes target specific source code,

| Task 1 Pmcess_ Memary | COther Resources j Debug

Enable Debug Cutput

C{¥]€Enable Error Checking

[J1gnore Fatal Errors

| Output Devices | AMSI Mapping | Device [JO | Interface |

705_DEBUG_MINIMAL

Finsh | [ cancel |

Optimized Target Code Generator
This wizard optimizes target specific source code.

Console Output Device

Task | Process Memory = Other Resources Debugl Output Devices | ANSI Mapping | Device IfO | Interface

-~;‘:‘§L g

@

[ Fnish [ cancel
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Optimized Target Code Generator
This wizard optimizes target specific source code,

| Task | Process | Memory | Other Resources | Debug | Gutput Devices | ANSIMapping | Device 1JO | Interface |

Map AMST Memary APT
[IMap ANSI IfO AP
[CIMap ANSI IfO Formatting AP

AppCOE Training Guide
(For Private Circulation Only)

=S

-

Optimized Target Code Generator
This wizard optimizes target specific source code.

[ Task | Process | Memory | Other Resources | Debug || Cutput Devices | ANSI Mapping | Device 1/O | Interface |

S |
= ‘
Maximum File Name Length (EMAXPATH + 1) |
Mazimum File Path Length 255 |
rernally Used System Name Path | ftmp I
Internal Neme Pidding £ |
@ < Back | Finish || cancel

MAPUSLHFT
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| Task. || Process || Mermary || Other Resources || Debug || Oukput Devices || ANSI Mapping || Device IjO | Interface |

Mumber of pSOS Interface Task Registers | |

Optimized Target Code Generator
This wizard optimizes target specific source code, -

@ Mexk = [ Finish ] [ Cancel

l

8. Once you are done, Click on Finish to Generate the Target Code. After generation of
Code, a Generation Verification window will appear acknowledging the success of code

generation. Click on done.

MAPUSLHFT
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Generator Yerification

@ Displays the Information about different activities in Target Code Generation

I:Create Target Directory
Status: S ICCESS
Description:

target directory was successful

ILicense Check
Status: SLUCCESS

Description:
License is valid

ILicense Check
Status: SUCCESS

Description:
License file contains a valid license For Ya\Works 6,

IGenerate 0OS Abstractor Interface
Status: SLUCCESS

Description:
Generation For 05 Abstractor Interface successFul,

Creation of 'Ci\Documents and SettingsiVinay Kushwaha',Deskkoph Training_demo' Training_demo’

©)

Done

Now you have obtained code ready to build and run on your target platform.

Please Note: While doing above exercises if you require much in depth explanation of the

various attributes and parameters that you are setting in the GUI, then please refer to the

topic “Optimize Target Code Generation” on Pg 122 in “AppCOE User Manual”.
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3.2 Full Package Library Generator

1. To generate full library package Goto Tools > Full Library Package Generator.

7 Projects - Application Common Operating Environment (AppCOE)

File Edit Source Refactor Mawigate Search Project Run RGEEEN ‘Window Help
- 0% -7G-E () Optimized Target Code Generator = S S -
ﬁ‘,@ Projects |JQ Profiler ) Update Settings
= ﬁ‘ License L3
B2 ¢jc+ Prajects &2 |

@ B&HT

¥ ada-C/C++ Changer

j,'l demo_ada_to_c
[: demo_cross_os
[: demo_nucleus
[: demo_pasix
E dema_psns
[: demo_uitron
[: demo_vxworks
[: demo_windows
=L

=35, Binaties

?{}2 Training_demo. exe - [x86)le]

i Includes

2 include

[ souree

(= Debug

[L Problems | B consale 5 | £ Properties
C-Build [Training_demo]

:{% ITraining_dema

2. Then in proceeding window, select the Target OS for which you want to generate full
library package.
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Full Library Package Generator

Choose a target O35 From below and select next to continue.,

@uCos
CRT Linux
C Android
C'Windows
C micro-ITRON
C anx

O VxWorks
O NetBSD
C Nucleus
Cmax

C Solaris
C Lynx0S
C Linux

O ThreadX

@ < Back Finiish

Cancel

AppCOE Training Guide
(For Private Circulation Only)

3. Then enter the Destination path to save the generated code

Full Library Package Generator

Chaoose a destination path and selact finish to genarate vour package.

and click on Finish

Diestination Path

| [Browse...]

@ Mext = Firiish

Cancel
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4. The finally generated files will be saved at the directory entered above.

Also while generating “Optimized Target Code”, you can create “Full API Library
Interface” as in below image. The difference is that by using “Full Library Package
Generator” you get whole package to create libraries and develop applications using your
own IDE. The project can be manually configured and scale by modifying the user

configuration file.

While using the feature as highlighted below you will get target specific Package.
This will include you application; OS Abstractor files along with the Target specific

Project file to directly import your project into the target Development platform.

Optimized Target Code Generator

This wizard optimizes target specific source code, A/’?
L

() Generate Full API Library Interface

l@}Genera nierface Files

Select whether the API needs to be a standard or a macro Function. Macro Functions will be Faster as they do nat
hawe a function wrapper. To change a standard Function into a macro function select the name in the standard
function column and click the == arrow, To change a macro Function to a standard function , select the name in
the macro Function column and click the << arrow,

Standard Function Macro Function
Q5 _Fatal_Error Q5 _Application_Init
Q5 _Create_Task Q5 _Application_wait_For_End
05_Add_To_Task_Poal 05 _Sleep_Task
printf e
sprintf
read

MNU_Create_Memory_Pool
MNU_allocate _Memory
MU _Create_Task

@:‘ < Back ” Mext =
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4.Legacy Porting Tool

4.1 Importing VxWorks workbench C/C++ Project.

1. To import a VxWorks workbench C/C++ Project. Click on 3~ button and then Goto
VxWorks > Import workbench ‘C’ Project.

/ Projects - Application Common Operating Environment (AppCOE)

File Edic Source Refactor fiavigate Search Froject Run Tools Window Heip

i b _‘1, "] = 3 - AR v - W &> -
[ @OR-BHE-A:H-0-Q ¥ [C]
55| @ Projects | 2 Profiler [9) Import Workbench 'C' Project I
—_— = p505 ¢ lj Import Legacy 'C' Code =
E8 CfC++ Projects £ = Nodeus | 8
B & FOSTH v
(r] I,’. demo_ada_to_c TEF?'ITRON y
# E demo_cross_os windows — »
# L. demo_nucleus
= C demo_posix
N ol demo_psos
@ demo_uitron
= c: demo_vxworks
) C: demo_windows
=15, Binaries
@ 5 Training_demo, exe - [x86/le]
& [} Includes
& include
(23 source
* (= Debug
{2/ problems | & consale 32 | [ properties O 4|5 ek #B-9-708
C-Build [Training_demo]
1) [Training_demo

s Start T Training.do. .  Projects- A... | pN Application.., (@ Full_Packag... | i untitled-P... mm 7] ’{I. %% 9y sezem

2. Then browse for the workspace directory where the VxWorks Workbench projects are
present and click on Next.
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Import Wind River Workbench Projects ‘R

Select a Workspace bo Search For existing \Warkbench Prajects.

Select Warkspace Direckory | O Office BAckuptWarkauts\Legacyl | [ Browse, ., ]

®

3. Select the appropriate Workbench projects and click Next.

Import Wind River Workbench Projects ‘N

Select a Warkspace to Search For existing Warkbench Projects.

Projects In Warkspace

=[] Application Prajects
simple_wxwaorks_app
[] Library Prajects

@ Mext = Finish ] [ Cancel
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4. Enter the “Root Task Prototype” and “Root Task Stack Size (in bytes)” in the
following window. Then Click OK and then Finish.

& Inputs For simple_wxworks_app

Root Task Prototype :

| int windemaint argc)|
Root Task Stack Sizefin bykes)

|
| O5_MIM_STACK_SIZE

[ Ok H Cancel ]

5. A report will be generated, acknowledging the successful porting and describing certain
fixes required. Read it and Click on Done.

Porting Report

@ Displays the Information about different activities involved in Porting.

Project Porting

[

Status: SLUCCESS

Description:

simple_wxworks_app Project Ported Successfully,

IGuidelines

Status: WARNIMG

Description:

Status: Require Application Code Modification
Porting steps completed successfully,

In order ko successfully compile vour application, the following manual code changes
Imay be
required:
1. Remove YxWorks header file references Use the Following header Files
instead of the YxWarks header files

#include 'os_target. b
#include

waoworks_inkerface. R’

2, If wour application uses any WxWorks APIs that are un-supporked
by Inkerface, then manually port vour code using ©5 Abstractor Interface APIs
3 IF

wour application have a maind) Function, then move the necessary code Fram your
Irnaini) ko

4 TF wrnr_annlicatbinn X
@ Done

the the main) provided by O3 Abskractor Interface in os_main.c
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6. Open you application files and put all VxWorks include files into comments. Also add
Cross OS include files “os_target.h” and “vxworks_interface.h” as below. Save the file.

[} winddemo.c 3

/* BEGIN MAPUSOFT - comment out wxworks native header

#include "wxWorks.h"
#include "semlib.h"™
#include "taskLib.h"
#include "msgOLib.h"™
#include "wdlib.h"
fiinciude “iogLib.h™
#include "tickLib.h"™
#include "sysLib.h"
#include "stdio.h"
? #include "kernelLib.h"
£% END MALPUSOFT */

ENENENENEES

w3 |

F* BEGIN MAPUSOFT - add mapusoft header files */

#include "os_target.h”

i ¥

Hinclude "yxworks interface.h”

/* END MAPUSOFT */

|.c| winddemo.c i3
/* BEGIN MAPUIOFT
,‘ %=

? #include "vxWorks.h"
fiinclude "sewlib.h"™
#include "taskLib.h"
fiinclude "msgQLib.h"
f#include "wdLib.h"
#include "logLib.h"
#include "tickLib.h"
Ainclude "sysLib.h"
finclude "stdio.h"
finclude "kernelLib.h"
ey

/= END MAPUSOFT =/

/* BEGIN MAPUSOFT -
kinclude "os_target.h"”
#include "vxworks interface.h”
/* END MAPUSCOFT */

add mapusoft header files

comunent out viworks nacive header

files

files

"y

Please Note: Here you may also have to remove or rename your main, since AppCOE will be using

OS Abstractor main. So if you are doing some stuff in main, then rename that and put it as “Root

Task Prototype” in step 4. Otherwise if you are just calling another function from main, then just

remove main and enter the function being called as “Root Task Prototype” in step 4.

7. Now you are ready to build and run your VxWorks workbench project in the AppCOE.
You can also migrate this code to the other OS, using tools described above.
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4.2 Importing Legacy C/C++ Project.

1. To import a Legacy C/C++ code. Click on 3~ button and then Goto “<0OS >” >
Import workbench ‘C’ Project.

¥ Projects - simple_vxworks_app/sourcefwinddemo.c - Application Commen Operating Environment (AppCOE)

File Edit Source Refactor Mawigate Search Project Run Tools  ‘Window  Help

£y~ C RS- B0 Q- @ A e
ﬁ‘,ﬁ Frojecks |}E Prafiler Wtorks »
pS0S 3
2 cjc+ Projects £ =0 E =T
@ B£T POSIZ 4 Txworks native header files 7/ ~
'Al] demo_ada_to_c micro-ITRON ¥ ]
[: demo_cross_os § Windows P kWorks.h"
[: demao_nucleus Finclude "semLib.h"
[: demo_posix #include "taskLib.h"
L demo_pscs #include "msgOLib.h"
E demo_uitron #include "wdLib.h"
[: demo_vxwurks #include "logLib.h™
[ demo_windows #include "tickLib.h"
[: simp\e_ wxworks_app #include "sysLib.h"
=] Training_dema #include "stdio.h”
ﬁ? Bina;es #include "kernelLikb.h™
*
[ Includes !
(2 include /% END MAPUSOFT */
(% souree .
= Debug S BTATH WATIIEATT  AAA wemmime B I v
2 problerns | B cansole 57 | B Properties IR - =0

-Build [Thamirn_Tharmirn]

2. Enter the required entries in the following window and click Finish. Now you are ready

to build and run you Legacy code. You can also migrate this code to different OS using
above decribed tools.
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Import Nucleus Legacy Code

Select a Directory to Import Mucleus Legacy Code into AppCOE.

@' Import Application Project Irmport Library Project

Fiook Direckory | Cn\Office BAckuphWorkoutsLegacyDemostlegacy _nucle | [Bru:uwse... ]

Project Mame : | Legacy_Mucleus

Rook Task Protobype : | YOI MucleusRook{UNSIGNED argy, YOID*  argcl)| |

Riook Task Skack Sizelin bytes) | 05 _MIM_STACK_SIZE

Rook Task Marne : | HU_ROOT

® Finish

] [ Cancel

Visit www.mapusoft.com or submit ticket at support@mapusoft.com for further information.
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