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VECTOR > VectorCAST RSP Microchip

1 Overview

VectorCAST Runtime Support Package (RSP) is an extension of the VectorCAST product. It provides
an interface layer that allows you to use the VectorCAST testing techniques and methods on an
embedded target processor. The VectorCAST RSP will always run on your host platform (the same
platform as the compiler). Only the VectorCAST generated test harness will be downloaded to, and

executed on, the embedded target.

A VectorCAST RSP is always customized to a particular Target CPU, Cross Compiler, and Run-Time
environment (or kernel). As such, the information presented here contains sections for this specific
RSP.

This application note provides details on configuring VectorCAST to run tests on a Microchip
processor using the xc8, xc16, or xc32 compiler. The target can be a live board or the Microchip

simulator.

VectorCAST uses the xc8, xc16, or xc32 compiler and linker to build the VectorCAST test harness into
an executable image that can be loaded onto a Microchip processor or simulator. VectorCAST then
uses the mdb command line debugger to load the executable image onto the Microchip processor or

simulator and run the test and collect the test results.

VectorCAST provides off the shelf RSPs for the Microchip PIC32, PIC24, dsPIC30, dsPIC33, and
PIC18 processors. If you need support for a different architecture, need help configuring VectorCAST
for your processor or debugger, or run into any issues configuring VectorCAST, please contact

support@vector.com.
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2 Setup

2.1 Use Case: Selecting the Proper Configuration

The first thing to do when configuring your Microchip RSP is to select the correct Microchip compiler
as shown in Figure 1. Choose XC32 if your processor is a PIC32. Choose XC16 if your processor is a
PI1C24, dsPIC30, or dsPIC33. Choose XCS8 if your processor is a PIC18.

MPLAB C30*
MPLAB X8 »

Microsoft VisualC++

NEC 4 XC16*
National Instruments * XC32»
Paradigm s XC8 »

Figure 1 — Selecting the Microchip compiler

Once you have selected the compiler, the next step is to select the correct debugger. If you want to
run on the Microchip simulator, choose Simulator. If you want to run on target hardware select your
debugger. If you are using an ICD4 debugger, then choose ICD3. If you are using another debugger

that is not listed, contact support@vector.com and we can help configure VectorCAST for that

debugger.

MPLAB C30*
Microsoft VisualC++ * MPLAB X8 *
NEC ' 1CD3
National Instruments * XC32»  PICkit3
Paradigm % XC8 * RealIlCE
QNX ’ Simulator

Figure 2 — Selecting the Microchip debugger

Once you have selected the debugger, the configuration will show up in your project and the compiler

node will be populated with the proper data, seen in Figure 3.
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File Edit View Environment Project Test Coverage Static Analysis Tools Window Help

L A B O-¢ w-@- RSP~ 0 w8 e
Project View Getting Started » X Manage 7 X
Project Ee, Configuration ’ X
= [ Microchip & Name Compiler

! Imported Results
= Microchip_MPLABX_XC16_Simulator &1
@ TestSuite + ADA

= C/C++
= Preprocessor/Compiler
Preprocessor file:

* Manage

* Defined variables: VCAST_NO_SPRINTF VCAST_OUTPUT_VIA_DEBUGGER VCAST_MAIN_NO_ARGS
Define flag: -Diy
Include flag: -I
Compile command: xcl16-gee -¢ -mepu=$(VCAST_MICROCHIP_PART_NUMBER) -g -x ¢

Preprocessor command: xc16-gcc -C -E -mcpu=$(VCAST_MICROCHIP_PART_NUMBER) -g x ¢
= Linker

Output file flag: -0

Object file extension: .0

Executable file extensi... .elf

Linker command: xc16-gee -mepu=$(VCAST_MICROCHIP_PART_NUMBER)

Linker options: -WI,--heap=1024,--stack=4096 -WI,--script=p$(VCAST_MICROCHIP_PART_NUMBER).gld,-Map=link.map,--report-mem

Green Hills intex utility...
Green Hills integrate file:
= Debug

@
Projects | Files Debugger command: ~ mplab_ide

Figure 3 — Project Configuration

2.2 Use Case: Environment Setup

VectorCAST needs to know the exact processor that is being used for testing. VectorCAST
determines this using the environment variable VCAST_MICROCHIP_PART_NUMBER. Additionally,
VECTORCAST needs to know where your compiler is located. VectorCAST determines this using
one of the following environment variables (depending on which compiler you chose in your
configuration): VCAST_XC8_INSTALL_DIR, VCAST_XC16_INSTALL_DIR, or
VCAST_XC32_INSTALL_DIR. Additionally, the path to the compiler, the mdb debugger, and the
MPLAB X executable need to be on your path.

VectorCAST recommends putting VCAST_MICROCHIP_PART_NUMBER, the compiler env var, and
the path into a startup script called setup_VectorCAST.bat or setup_VectorCAST.sh depending on
if using Windows or Linux.

setup_VectorCAST.bat script will end up looking something like this:

set VCAST MICROCHIP_ PART NUMBER=33EP32MC504

set VCAST XCl6 INSTALL DIR=G:\ProgramFiles\Microchip\xcl6\v2.10

set
path=%VCAST7XCl6iINSTALL7DIR%\bin;%VCAST7XC16iINSTALL7DIR%\..\..\MPLABX\V5.
30\mplab platform\bin;%path%

The first line of setup_VectorCAST.bat sets the environment variable
VCAST_MICROCHIP_PART_NUMBER, the second line sets the compiler env var (in this case for
XC16 compiler), and the third line puts the path to the compiler and the path to mdb on the

environment path so that VectorCAST can call the compiler and the debugger.
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The setup_VectorCAST.bat script will need to be called before execution of any VectorCAST CLI

commands (such as $VECTORCAST DIR%\manage Of $VECTORCAST DIR%\clicast).

The setup_VectorCAST.bat script will also need to be called before launching the VectorCAST GUI.
VectorCAST recommends creating another script called start_VectorCAST.bat that will call
setup_VectorCAST.bat and then launch the VectorCAST GUI.

start_VectorCAST.bat will look like this:

call %~dpOsetup VectorCAST.bat
start SVECTORCAST DIR$%\vcastgt

The $~dp0 is a windows batch syntax that will expand the directory path so that
setup_ VectorCAST.bat will be called from the same directory that start_VectorCAST.bat exists
in. This allows for a shortcut to start_VectorCAST.bat to be used and if setup_VectorCAST.bat is in

the same directory as start_VectorCAST.bat then the shortcut will work.

Use start_VectorCAST.bat to launch VectorCAST to be able to build or execute unit test

environments.

2.3 Use Case: Building Environments

If you followed the setup instructions in this App Note, then you should be able to build VectorCAST
environments for your Microchip processor. It's possible with the 8-bit and 16-bit processors that the
default VectorCAST harness may be too large to fit into the available flash and ram space. There are
many options inside VectorCAST that will reduce the harness size to allow VectorCAST to run on
resource limited processors. If you need assistance reducing the harness size or are having any other

issues building environments for your Microchip processor, please contact support@vector.com.

2.4 Use Case: Testcase Execution

If you followed the setup instructions in this App Note, then you should be able to execute testcases
on the Microchip simulator without any further modifications. If you need to execute testcases on a
live target, then some modifications are required. The modifications for a live target will be addressed
in the next section. If you have followed this App Note and are still having issues executing testcases,

please contact support@vector.com.

VectorCAST uses the Execute command in the VectorCAST options to execute tests. For the
Microchip RSP, VectorCAST uses a batch script to setup environment, then calls a python script to
launch mdb and run the test case. A mdb execution script is used to load the executable onto the

processor and collect the test results.
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(&1 VectorCAST Options

GUI C/C++ Wizard | Builder Execute Report Target | Coverage

Choose Compiler ||Microchip MPLABX XC16 Simulator .

Execute command: ' mplabx_execute.bat MDBSIM

Preprocessor/Compiler | Linker/Debug = Language Misc | Mixed C/C++ Compiler Integration

Preprocessor command: Include flag: Define flag:

xcl6-gce -C -E -mcpu=$(VCAST _MICROCHIP_PART | ||-I -D

Compile command: Flag to create an object file: Preprocessor file:

xcl6-gee -¢ -mepu=$(VCAST_MICROCHIP_PART_NUP -0
Default source directories for Wizard: = Current Environment Directories Defined variables:
Changes take effect after recompiling ¢ X * L=

VCAST_NO_SP..

= §(VCAST XC16_INSTALL DIR)\include VCAST_OUTPU...
:

Figure 4 — Testcase Execution

2.5 Setting up VectorCAST for target execution

If you are using the ICD4 debugger, the only change required is to change ICD3 to ICD4 in the
Execute command.

To run on a live target, the config words for that target must be configured correctly. VectorCAST
provides a source file in the install that can be modified to add the config words. The source file is
located in the VectorCAST install under DATA/microchip/mplabx/main.c. There are example config

words for the different processors, but the unique config words for your processor will need to be
added.

In the config words, verify that the watchdog timer is disabled: #pragma config FWDTEN = OFF. Ifits
set to ON, you will need to change it to OFF.

If you end up modifying main.c, we recommend that you make main.c part of the VectorCAST project
so that it's checked in and out of source control with the project. This removes the need for each
developer or tester to modify the file each time VectorCAST is installed. Please email

support@vector.com and instructions for adding main.c to your VectorCAST project can be provided.

2.6 Known mdb issues

The Microchip command line debugger, mdb, is java based and unfortunately can be very slow at
times. The default testcase timeout is 30 seconds and is set in the
DATA/microchip/mplabx/mplabx_execute.bat file in the VectorCAST install. If you are getting testcase
timeouts try changing the timeout to 150 seconds and rerunning your testcase after an environment
rebuild.
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if "%1" == "UARTSIM" gotoc :UARTSIM
if "%1"™ == "SIM" goto :UARTSIM

type tgt_command.txt >> mdbcommand.txt
‘vpython.exe execute_microchip_mdb.py --debugger ——timeout 30| --log vcast_pic.elf

goto :END

:UARTSIM

type sim_command.txt >> mdbcommand.txt
call mdb.bat mdbcommand.txt

goto :END

Figure 5 — execute script timeout

There have also been cases where MPLAB X adds support for new processors and new debuggers,
but support is not added for those processors and debuggers to mdb. If you get error messages

indicating an unknown processor or an unknown debugger contact support@vector.com and we can

help debug the issue.

2.7 Use Case: Debugging

Debugging VectorCAST testcases is done using MPLAB X. Once you right click on your testcase and
select ‘Execute with Debug’, MPLAB X will open. Note that the path to the MPLAB X executable
needs to be added to the path in your setup_vectorcast.bat script for VectorCAST to find MPLAB X.

To open the VectorCAST harness elf file go to File->Import->Hex/ELF ... File. Browse to

vcast_pic.elf in your environment directory. Also choose your Device and your Hardware Tool. Then

select Next and on the next screen click Finish.
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€ import Image File X

Steps Create Prebuilt Project

1. Create Prebuilt Project
2. Select Project Name and

Fold Prebuilt Filename: C:WCAST\installs\6.4c\Environments \MAMNAGER \vcast_pic13.elf Browse...
older

Family: All Families ~

Device: PIC18F8722 \/

Supported Debug

Header: LTi2
Supported Plugin None
Board:

Hardware Tool: Hardware Tools

Microchip Starter Kits
Other Tools
L Licensed Debugger

< Back Finish Cancel Help

Figure 6 — MPLAB X

Once the project has opened click on Projects in the upper left-hand corner and under vcast_pic
should be a folder called Source Files. Expand Source Files and find main.c and double click on it.
Inside main() is a call to vcast_main(). Put a breakpoint on this line.
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3 MPLAB X IDE v3.20 - veast_pic18: default - o x
File Edit View Navigate Source Refactor Run Debug Tesm Tools Window Help [Qr Seadicwsn |
| By ) @ e OT -0 % QR Fc:nxmcu‘ novzdec :W:nxﬂ:hank1| : How do T2
Projects | Files | Classes | o |[ StertPage x| 4 MPLABX Store x | (£ S0000003.c x | fjmain.c x| [On[Q]E)
B o i ~ o ooy B B-E-OBFEH(PE T @0 0w IiE #
&5 tmportant Fies 16 #pragma config STVREN = ON Z 0
i) Prebuit Files &
Source Fi i
) andv.c 19 int veast main (int arge, char **argv): _
B andiv.c 20 iat main () =
{E| 80000001, =
- B000D002.C 22/ [«
) Bo00DOD4.c =
| B0000007.c 2
-1 80000008, =
5 B1_switch.c =
1T 84_smitch.c 21 RCSTA = 0230;
B c_cover o.c 28 TXSTAL = Ox24;
) doprnt.c 29 BAUDCONL = 0
] doprntic 30 SPERG = 0x17;:
B float.c s N
) float.c 32 putch ('a');
-1 fradd.c T dariloinislloonldy) /
| fadd.c N |l:|I veast main (0,0) : 1
ES VCAST_main END () ;
veast_pic18 - Dashboard x 2| 36 retura 1;
2% (% veast pic1s - | Ly
@ +%3 Project Type: Prebuilt image - Configuration: default 38
= E-:Scmﬂnz jz '((mid putch (char x)
‘- #| Checksum: Debug Image R
B 5 Compier Tookchain 4 while (TXSTAbits.TRMTL == 0)
® g () 42 { .
%’ Debug Image: Optimization: -
EEWY By @nany
(=1~ () Data 3936 (0xF60) bytes Output x‘ =
H 5% Project Loading Warning x  Simulator x  vcast_pici8 (Load, Debug) x Debugger Console x
Data Used: 2296 (0x8F8) Free: 1640 (0x658)
{5 Program 131072 (0x20000) bytes Launching ~
Fro Initializing simlstor
Program Used: 31531 (0x7B28) Free: 99541 (0>, User program running
#& Debug Tool User program stepped
@ Smulstor Breskpoint hic ac line 34 in file C:/VCAST/inscalls/é.de R
*.- @D Click for Simulated Peripherals User program running
§ Debug Resources User program stopped
i-@ Program BP Used: 1 Free: 999 User program finished
© DataBP Used: 1 Free: 999
i-[ Data Capture BP: No Support v
< >
v
@) 341 | s

Figure 7 — Execute with Debug

To start the program running go to Debug->Debug Project (vcast_pic).
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3 MPLAB X IDE v3.20 - veast_pic13: defaut
File Edit View Navigate Source Refactor Run Debug Team Tools Window Help
] 9 ldefautt  FID Debug Project (veast_picl) 16~ Pe:ox10c12 novZdec Witk :bank 1| ' HowdoT?
Projects x | Files | Classes el e ? 50000003.c x| [ main.c x
B veast_pic1s Finish Debugger Session Shift+F5 _ B
8 vostp k- Ak A b= NI Ty
Header Files B .
[ mmportant Files E== trl+Alt+Pause = ON
-5 Prebuit Fies D Continue F5
@
& awdiv.c Step Over F8 gc, char *rargv);
& andv.c Step Into 7
] Boo0000L.c Step Out Ctri+F7
) Bosoonoz.c Step Instruction 1;
B0000004. -
& < i Runto Cursor F4
) B0000007.c
%] Boooooos.c Reset
] B1_switch.c =
- 0 Set PC ot Curs
1F) B4_switch.c et burser
& c_cover_io.c Focus Cursor at PC
d it
2] doprmte Stack >
& dopmt.c
] floate Toggle Line Breakpoint Ctri+F3
) float.c
= New Breakpoint... CtrisShiftsF8 |10 ;
) fradd.c &) New Watch.. Ctrl+Shift+ F
= New Run Time Watch.. CtrlsShift=F10
veast_pic18 - Dashboard x
% cast_pici3 Disconnect from Debug Tool
S 7 t Type: Prebuit - Configurati
ToJect Type: Predultimags - Confidrat®  Run Debugger/Programmer Self Test
0 e s
40
m| . Credeum:Densinge ¢ . -
' Compier Toolchain 41 while (IXSTAbits.T
3 T 42 i
.- "lf" Debug Image: Optimization: & 5 @many
& Memary
-5 Data 3936 (0xF50) bytes Output x
Project Loading Warning x  Simulator x  vcast pic1 (Load, Debug) x Debugger Console x
-+ Data Used: 2286 (0xBF8) Fres: 1640 (0x668)
- Program 131072 {0x20000) bytes Launching
4% Initislizing similator
-8 Program Used: 31531 (0x7B26) Free: 93541 (0> User program ruaning
#£4 Debug Todl User pragram stopped
@ smulator Breskpoint hit at line 34 in file C:/VCAST/installs/6.4c/Environments/MANAGER/msin.c
€D Click for Simulated Peripherals User program rusning
% Debug Resources User progzam stopped
© Program BP Used: 1 Free: 999 User program finished
© DataBP Used: 1 Free: 999
[ Data Capture BP: No Support v
< >
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Q Search (Crl+)

ms

Figure 8 — Execute with Debug

If you want to set a breakpoint on your code, you can go to Navigate->Go To Symbol and type in the

name of your function and it will take you to the source line where that symbol is.

3

Additional Resources

https://www.microchip.com/
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Trademarks

Contacts

For a full list with all Vector locations and addresses worldwide, please visit http://vector.com/contact/.
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