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VectorCAST RSP Xilinx Zync-7000 QEMU

1 Overview

VectorCAST Runtime Support Package (RSP) is an extension of the VectorCAST product. It provides
an interface layer that allows the user to use the VectorCAST testing techniques and methods on an
embedded target processor. The VectorCAST RSP will always run on the 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 QEMU’s Xilinx Zync-
7000 system emulation model. VectorCAST uses the Xilinx Vitis compiler and linker to build the
VectorCAST test harness into an ARM ELF application, which is loaded into the QEMU emulation

model.

VectorCAST provides an off the shelf RSP for the Xilinx Zync-700 QEMU. If the user needs support
for a different architecture, need help configuring VectorCAST for the 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
When configuring the Xilinx Zync-7000 QEMU RSP, select the correct processor as the target. The
processor on the Zync-7000 is an ARM Cortex-A9 (Figure 1)

GNU Target r Altera Nios Il »

Bare Board * ARMOTDMI »

Linux ' ARM&4 » Cortex-Al5 *

LynxOS 4 PPC L4 Cortex-A7 »
»

NEOS Zyna-7000 QEMU» JIRS

C++

Figure 1 — Selecting the Zync-7000 Configuration
After that, select the type of code to test. Choose C for only testing C code, choose C++ for either
C++ or a combination of C and C++.

Once the type of code is selected, the configuration will show up in the project and the compiler node
will be populated with the proper data, seen in Figure 2.
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Figure 2 — Project Configuration

2.2 Use Case: Configuring a Xilinx Project in Vitis
The user must create or use a platform project from Xilinx Vitis to produce the proper libraries needed
by VectorCAST to execute on the Xilinx Zync-7000 QEMU target. If the program already has an

existing platform project, then use that one. Otherwise, use the Xilinx Vitis tools to create the platform.
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New Platform Project o ®

Platform E
Choose a platform for your project. You can also create an application from XSA through the 'Create a new
platform from hardware (XSA)' tab.

[£; Create a new platform from hardware (XSA) El Select a platform from repository

Hardware Specification

XSAFile: zed v | Browse...

Software Specification

Specify the details For the initial domain to be added to the platform. More domains can be after the
platform is created by double clicking the platform.spr file

Operating system: standalone -

Processor: ps7_cortexa9_0 -

o Note: A domain with selected operating system and processor will be added to the platform. The
platform project can be modified later to add new domains or change settings.

Boot components
Generate boot components

@ <Back Cancel

Figure 3 — Creating a Platform Project

2.3 Use Case: Environment Setup

The Xilinx Zync-7000 RSP uses environment variables to determine where the Xilinx tools have been
installed and where the platform project libraries are located. Additionally, the path to the Xilinx
compiler, IDE and QEMU binary directories need to be on the path environment variable. The
following environment variables are used in this RSP:

VCAST_XILINX_INSTALL_DIR — Set to the base directory of the Vitis tools installation
VCAST_XILINX_INSTALL_DIR=/tools/Xilinx/Vitis/2 020.2

e VCAST_XILINX_A9_LIB_DIR - Set to the appropriate Xilinx Platform project BSP library
export directory.

VCAST XILINX A9 LIB DIR=/home/user/workspace/demo/platform A53/export/platform A9/s
w/platform A53/standalone_domain/bsplib/lib

e VCAST_XILINX DTB_FILE — Set to path for device tree blob

VCAST XILINX DTB FILE=$VCAST XILINX INSTALL DIR/data/emulation/dtbs/zyng/zyng-
arm.dtb

e PATH - The path will need to be updated to include the compiler, IDE, and QEMU binary
directories

O  SVCAST XILINX INSTALL DIR/data/emulation/gemu/unified gemu v5 0/sysroots/x86_ 64
-petalinux_linux/usr/bin/
o  $VCAST XILINX INSTALL DIR/bin
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o  $VCAST XILINX INSTALL DIR/gnu/aarch32/lin/gcc-arm-none-eabi/bin

VectorCAST recommends putting these environment variables in a shell script that will also launch

VectorCAST. The start_vectorcast.sh may end up looking something like this:

export VCAST XILINX INSTALL DIR=/tools/Xilinx/Vitis/2020.2

export

VCAST XILINX A53 LIB DIR=/home/user/workspace/demo/platform A53/export/platform A53/sw/plat
form A53/standalone domain/bsplib/lib

export VCAST XILINX DTB FILE=$VCAST XILINX INSTALL DIR/data/emulation/dtbs/zyng/zyng-
arm.dtb

export

PATH=SVCAST XILINX INSTALL DIR/data/emulation/gemu/unified gemu v5 0/sysroots/x86 64-
petalinux-linux/usr/bin:$VCAST XILINX INSTALL DIR/bin:

SVCAST XILINX INSTALL DIR/gnu/aarch32/lin/gcc-arm-none-eabi/bin:$PATH

SVECTORCAST DIR/vcastgt -1lc &

Use start_vectorcast.sh to launch VectorCAST to build and execute unit test environments. If the
user needs to run VectorCAST from the command line, then create a similar shell script called
setup_vectorcast.sh and remove the last line that launches the VectorCAST GUI. The

setup_vectorcast.sh script must be run in order to execute commands from the command line.

2.4 Use Case: Building Environments
If the user followed the setup instructions in this App Note, then they should be able to build
VectorCAST environments for the Zync-7000. If the user is having trouble building environments,

contact support@vector.com.

2.5 Use Case: Testcase Execution
If the user followed the setup instructions in this App Note, then they should be able to execute
testcases on Zync-7000 QEMU model without any further modifications. If they are having trouble

executing tests, contact support@vector.com.

VectorCAST uses the Execute command in the VectorCAST options to execute tests. For the Zync-
7000, VectorCAST will call QEMU directly and use QEMU stdout to collect the test results (Figure 4).

(&1 VectorCAST Options

GUI | C/C++ | Wizard | Report | Target = Coverage

[ Choose Compiler ] GNU Target Bare Board ARM Cortex-A9 Zyng-7000 QEMU (C)

| Execute command: | $(VECTORCAST _DIR)/vpython $(VECTORCAST_DIR)/DATA/gnu_target/xInx-gemu-execute.py —cmdsfle=$(VECT ORCAST _DIR)/DATA/gnu_target/zynq-7000/ cortex-a9.txt I

m Linker/Debug | Language = Misc | Mixed C/C++ | Compier Integration
Preprocessor command: Indude flag: Define flag:
arm-none-eabi-gee -E -C -mepu=cortex-a9 -mfpu=vfpv3 -mfloat-abi=hard -1 -D
Compile command: Flag to create an object file: Preprocessor file:

arm-none-eabi-gee -¢ -g -mepu=cortex-a9 -mfpu=vfpv3 -mfloat-abi=hard -0

Figure 4 — Testcase Execution

2.6 Use Case: Debugging
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When right clicking on a testcase and selecting ‘Execute with Debug’ VectorCAST will launch the
following information panel. This information panel instructs the user on how to use Vitis to debug a

testcase (Figure 5).

|

VectorCAST/RSP Debug Execution

How to debug ...

VectorCAST is ready to run a test with the Xilinx Vitis IDE

VectorCAST will automatically start the Xilinx Vitis IDE.

Once Eclipse is active, please follow the following steps:

1. Choose Debug Dropdown > Debug Configuration...
2. Duplicate your existing QEMU debug connectien
3

hange the Application Tab » Application to the harness you
want to debug

- UUT_INST for Debug with Code Coverage

- UUT_INTE for Debug without Code Coverage

As the test runs, you will see the test results shown in the Eclipse "Console® window.
When you see: "VCAST.END:END®", the test is complete.

Exit the debugger at this point, and control will return to VectorCAST.

Please note: Since you aren't returning the output to VectorCAST, the debugged testcase
will show as failed, that is expected

Click "Start Debugger" to begin debugging (this dialog will remain displayed for reference)
click "Done® in this dialog to return contrel to VectorCAST.

NOTE: Execution reports might not be crested for debug execution!

Executable File and Location ...

Executable Location: /home/user/xilinx/veast/a3/TEST/UUT_INST
Executable Filename: UUT_INTE

Cancel Start Debugger

Figure 5 — Debug Information Panel

Note the Executable Location and Executable Filename. The executable location will show the user
where the source code is located for the test harness. The Execute Filename would give an indication

if the user selected Execute with Coverage or Execute without Coverage.

If the Execute Filename is UUT_INST then Execute with Coverage has been selected and users
should use <filename>_inst.c to use for debugging. If the Execute Filename is UUT_INTE then
Execute without Coverage has been selected and users should use <filename>_vcast.c to use for
debugging. This difference will be important when opening files and setting breakpoints. Click on the

<Start Debugger> button to open Vitis and use the instructions above to setup a debug session.

Figure 6 is an example of the modifications needed to update a debug configuration to launch the
VectorCAST harness as an external application.
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Debug Configurations o0 @

o

| create, and run @

s EX B - Name: debug_app_A9
type filter text ¥ Main EJ Application - ® Target Setup ®-Arguments B Environment| % Symbol Files|%- Source & Path Map|= Common
#+ Al Engine Emulator & stop at'main’
mLaunch Group Summary
" OpenCL Download  Processo Project Application Details
1 OpenCL (TC.F] . ps7. xa9 0 |app_A9 [/home/user/xilinx/vcasl stop at entry = false
-“—,SrmgleAppll(atmn Debug ps7_cortexad_1 stop at entry = false
% debug_app_A53
debug_app_A9
£ debug_app_R5
£ Debugger_app_A53-Default
£.Single Application Debug (GDB)
EISPM Analysis
+ % System Project Debug
3 app_A9
B Target Communication Framework Eesiect PP Brovss
Application: | fhome/user/xilinx/vcast/a9/TEST/UUT_INST| Search... Browse...

Stop at program entry

Filter matched 14 of 27 items Revert Apply

@ Close

Figure 6 — Vitis Debug Configuration

Once the Debugger starts up, the user can open the file under test using the filename modifications
above (with coverage or without coverage) and set a breakpoint on the function under test. From

there, the user can debug as normal with Xilinx Vitis (Figure 8).
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bae - /home /tms/demos/xilinx/checkout/Xilin o/build/3687687810/ TEST/manager,
File Edit Search Run Xilinx Project Window Help
(=4 ~Avigiw » N &Y R I R R PR Gv v Q i[2 Design % Debug
~ % Debugger_VectortCAST_Test_ag-Default (QEMU) @ $3_target_initializationh | % manager_vcast.c 2| [6 _exitc @ S3_target_initialization.h = 0 |fw-var. [oo Bre.. xxkgsx... RiRe.. = O
- Cdbfllent(la:athnst:ﬂi?) wl et Rem T . P RS % % 8
- P % } - jon: exil
97 /*vcast_internal_end*/ i[r“"‘t"’"'f“‘t}
*vcas starts/{/*vcas - Function: main]
X0010b394 Place_Order(): manager_veast.c|| o [OSe égﬁér’:;tati‘t /#/h{(a t_internal_end*/ L L
:_data_type Table Data; v manager_vcast.c [line: 100]
x0010bbdB VCAST_DRIVER 9(): manager_e||5100  Table Data = Get Table Record(Table);
0x0010b1d8 vcast_S3_switch(): 53 _switch.cpy | 1101 FE}E,SEEE-;S,ECCHI;JEg A Uﬁl Datatumber Tn party + 1
" 102 Table Data.Number In Par able Data.Nunber In Party + 1;
X001085Fc veTableBasedDriver(): 50000003, | 102 T3nne pata.ordor [Seat] = brder: - e
00108458 main(}: S0000003.¢pp, line 101 104 /* Add a free dessert in some cases */
= 0x0010d7F8 _start(): xil-crt0.S, line 115 105 Add_Included Dessert(&Table Data.Order[Seat]);
106 switch(Order.Entree)
107 {
108 case NO_ENTREE : =|| No scope specified.
109 3
110 case STEAK :
111 Table Data.Check Total = Table Data.Check Total + 14.0;
2112 | i
113 : Name Type =
mory 52 o
114 Table Data¥ Table_Data.Check_Total 14.00000
115 brea e o o BE EE -
116 case LOBSTER : =
117 Table Data.
118 break;
119 case PASTA : 14.00000
120 Table Data. Hex: 41600000, Dec: 14.00000, Oct: 010130000000 i
121 break; Bin: 0100,0001, 0110, 0000, 0006, 0000, 6000 , 0000
122 } Size: 4 bytes, Type: FLOAT
123 Update Table Rec Address: 0x2608C
= N .. : - 124 return ©;
Eplorer & | Wassstane £ b B ||Bi2s reveast_internal start*/3/+vcast internal end*/
v @& st 126
127=int Clear_Table(table index type Table)
> Earm 128 { /*vcast_internal start*/
} & clocking 129 extern unsigned short P 9 3 1;
} & common 130 extern int R 9 3;
N 131 extern unsigned char SBF 9 3;
» e includes_ps 132 if(SBF 9 3) {
» & microblaze
} & profile B Con... x}qum... ElViti.. ©Exe.. [) Deb.. [ Viti.. [ Pro.. @Deb.. = O H.xscrconsole[-Emulationc(msolex: B = O
= = o |[®Uerocess
D i 6 ¢els @ Me-o NFO: Emulatisn ran successfully
» [9 _open.c Build Console Running s Enulation i
b @ sbrkc [LAUNEH_ENULATOR] g1 sin_dir option is not provided.
ok MARNING © [LAUNCH_EVULATOR] 2-Card-image eptin 15 not provided.Currently piciing
» [g abort.c Starting QEMU
Press <Cirl-a b far help
>[5 asm_vectors.s NEW started. qemu_pid-61627 66z
» [ boots, Bey:svsLen-aar ché: OEMU waiting for G on_on: discon
» [ bspconfia.h gem
Writable Smart Insert 112:1:3588

Figure 7 — Debug Window

After the user has completed debugging, close Xilinx Vitis. The user will need to indicate to

VectorCAST that the debugging session has completed by clicking on the <Done> button.

How to debug ...

VectorCAST will autom

Once Eclipse is active, please follow

want to debug

As the test
When

ns,
you see: "VCAST.END:END",

Exit the debugger at this point, and control

Please note:

will show as failed, that is expected

Click
Click

"Start Debugger® to begin debugging (t

"Done® in this dialog to return control

Execution reports might not be created

Executable File and Location ...

VectorCAST/RSP Debug Execution

VectorCAST is ready to run a test with the Xilinx Vitis IDE

tically start the Xilinx Vitis IDE.
he following steps:

1. Choose Debug Dropdewn > Debug Configuration...
2. Duplicate your existing QEMU debug connection
3

Changs the Application Tab » Application to the harness

INST for Debug with Code Coverage
INTE for Debug without Code Coverage

you will see the test results shown in the

the test is complete.

Since you aren't returning the output to VectorCAST,

lipse "Console” window.

will return to VectorCAST.

the debugged testcase

is dialog will remain displayed for refersnce)

to VectorCAST.

for debug execution!

Executable Location:

Executable Filename: UUT_INTE

/home/user/xilinx/vcast/a53/TEST/UUT_INST

cancel || _Done |

Figure 8 — Debug Information Window

Copyright © 2023 - Vector Informatik GmbH



VectorCAST RSP Xilinx Zync-7000 QEMU

3 Additional Resources

https://www.xilinx.com/products/design-tools/vitis/vitis-platform.html

4 Trademarks

All mentioned names are either registered or unregistered trademarks of their respective owners.

5 Contacts

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