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Lab Reference Guide

Preliminary Version

Note: At the time of the release of the course from which you obtained this
guide, updates were still being made to this Lab Reference Guide. As such, this
guide is in a preliminary state.

For the final 2018.1 version, go to www.xilinx.com/downloads.htm.

Introduction

This Lab Reference Guide is a collection of how to topics for commonly performed
tasks in FPGA and embedded development.

The guide is divided into the following sections:
« Vivado Design Suite Operations

« Vivado Analyzer Operations

« Vivado HLS Operations

« System Generator Tool Operations

« SDK Tool Operations

« QEMU Operations

« SDSoC Tool Operations

« Petalinux Operations

e Board, OS, COM, and IP Address Tasks

Each section may contain sub-sections.
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Vivado Design Suite Operations [Last Updated Version 2018.1]
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Creating and Opening Operations

In This Section

Launching the Vivado DESIGN SUITE ...t sse e sen 5
Launching the Vivado Design Suite Tcl Shell ... 7
Creating a New Vivado Design Suite Project with SOUICeS.........cccveeneeneinecnecreresesecrecieenne 7
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Launching the Vivado Design Suite

There are a number of ways to launch the Vivado Design Suite. The two most
popular mechanisms are shown here.

1-1. Launch the Vivado Design Suite.
This can be done in two standard ways, use your preferred method.

1-1-1. For Windows 7: Select Start > All Programs > Xilinx Design Tools > Vivado 2018.1 >
Vivado 2018.1.

@..........._
L
L
a

Xilinx Design Tools -

i: Uninstall Xilinx Information Cgnter

i: Xilinx Information Center
DocMav
SDK 2010
Vivado 2015 L Py
. Add Design Tools opBevices 201
‘\;;L__M Manage Xilinx LiceyTses
£ Uninstall 200k o"
B Vivado 201 o Shell
§. Vivado 201
Systemn Generator
Vivado HLS

L ]
L]
»
L]
»

Figure 1: Launching the Vivado Design Suite from the Start Menu

For Windows 10: Select Start > Xilinx Design Tools > Vivado 2018.1.
--OR --

4
Double-click the Vivado Design Suite shortcut icon (f'v-‘) on the desktop.

& XILINX www.xilinx.com 5
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The Vivado Design Suite opens to the Welcome window. From the Welcome window you
can create a new project, open an existing project, or enter Tcl commands directly into
the Vivado Design Suite as well as access documentation and examples.

¢ Vivado - O X
File  Flow Tools Window Help Q- Quick Access
/ & XILINX
VIVADO =
HLx Editions ALL PROGRAMMABLE
Recent Projects Recently VISIte.d projects
: k St t show up here with the most

Q ulc ar Common tasks are recent on the top. The

. shown here. You can controls for this pane can be
Create Project > also open a recent A found under Tools > Settings.
Open Project > project in the column to L3 T

. L]
Open Example Project > the right. ¢ Settings e,
.‘ I’\\5
Q +
..‘ Project
A number of tasks do Tool Settingg o ** Specify various settings related to projects
TaSkS notrequire anopen | ((Project) oo
project. You can access IP Deraults Default Project Directory
the most popular here. Source Fi
Manage IP > pop .J-A o~ ik .M»
Open Hardware Manager >
Xilinx Tcl Store > > Strategies '
> Window Behavior Recent
Reopen last project on startup
Lea rﬂlﬂg Ceﬂter Mumber of recent projects to list 10
Mumber of recent directories to list: 15

Documentation and Tutorials »
Quick Take Videos »

A ] [

While Vivado Design
Suite is easy to use, there
is a lot to know. Here is
where you can get extra
help.

Number of recent files to list 10

-
¥ TP g N ,f),._.b—‘——‘)

Release Notes Guide »

Tcl Console 2

The Tcl console shows the Tcl —nex
QT £ Il BE B o

command executed for aimost all Tcl commands are a powerful mechanism to

clicks. The status of operations is
shown in this window.

search the Vivado Design Suite database
and run various commands and user procs.

Tcl commands are entered here.

Figure 2: Vivado Design Suite Welcome Screen

www.Xilinx.com
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Launching the Vivado Design Suite Tcl Shell

1-1. Launch the Vivado Design Suite Tcl shell.

1-1-1. For Windows 7: Select Start > All Programs > Xilinx Design Tools > Vivado 2018.1 >
Vivado 2018.1 Tcl Shell.

..lll'l'.-...
L
™
-

. Xilinx Design Teols -

i: Uninstall Xilinx Information Canter
£ Xilink Information Center o
. DocMav
J SDK 2016
. Vivado 201 . &
u‘f Add Design Tools cut)evi ces 201
'\:r_g Manage Xilinx Li&t‘nses
£ Uninstall 20148
B8 Vivade 2010 " TclShell ., )

L]
]
L]
L
L

Figure 3: Vivado Design Suite Tcl Shell

OR
For Windows 10: Select Start > Xilinx Design Tools > Vivado 2018.1 Tcl Shell.

Creating a New Vivado Design Suite Project with Sources

Projects begin with the creation of a new project. The project contains sources,
settings, graphics, IP, and other elements that are used to build a final bitstream.

1-1. Create a new Vivado Design Suite project.

1-1-1. Click Create New Project (1).

¢4 Vivado — O P
File Flow Tools Window Help Quick Access
‘ " #  Mew Project ¥
VIVADO" ¢
«
HLx Editions  » V|VAD / Create a New Vivado Project
N
5 Hx :di:Q This wizard will guide you through the creation of a new project.
To create a Vivado project you will need to provide a name and a
- location for your project files. Next, you will specify the type of flow
Q u | C k Sta rt you'll be working with. Finally, you will specify your project sources
- and choose a default part.
Open Project >
Open Example Project > Py
pen sampie rjet > [
———— ~ - - —
}‘ff,""_fff’ — *f[ PN ol ’f,

Figure 4: Creating a New Vivado Design Suite Project

& XILINX www.xilinx.com
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1-1-2.

1-2.

1-2-1.
1-2-2.

1-2-3.

1-2-4.

This will launch the New Project Wizard.

Click Next to begin entering the specifics for this project (2).

You will now encounter a series of dialog boxes asking you to enter
different pieces of information describing the project.

Enter your project name in the Project name field.

Enter C:\training\<the topic cluster name>\lab\your board\<language> or your
project name in the Project location field.

Alternatively, you can use the browse feature to navigate to where you want the project
to reside.

If you are performing one of the Xilinx labs, deselect the Create Project Subdirectory
option as leaving this checked will create an unnecessary level of hierarchy for the lab.

¢ New Project @

Project Name
Enter a name for your project and specify 3 directory where the project data files will be stored f

Projectname per instructions Q

Project ocation: | PEr instructions

[-]

Create project subdirectory,

Project will be created at:

C;a

Figure 5: Entering the Project Name and Location

Click Next to accept the selections and advance to selecting a type of project.

The Project Type dialog box invites you to choose between an RTL project or a
post-synthesis project. Simply put, an RTL project enables you to add or create new HDL
files and synthesize them, whereas a post-synthesis project requires pre-synthesized files.

www.xilinx.com & XILINX
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1-2-5. Select RTL Project since this project will be based on source code (rather than a netlist)
(1.

1-2-6. Since you will be adding RTL files in the next instruction, deselect the Do not specify
sources at this time option (2).

Project Type
Specify the type of project to create. ‘

©)

& 1o add sources, cre k designs in IF Integrator, generate IP, run RTL analysis,
synthesis, implementation, desian 2 and analysis.

‘ Do not specify sources at this time

Post-synthesis Project: You will be able to add sources, view device resources, run design analysis,
planning and implementation.

1O Planning Project
Do not specify design sources. You will be able to view part/package resources

Imported Project
Create a Vivado project from a Synplify, XST or ISE Project File

Example Project
Create a new Vivado project from a predefined template.

©)
L2/ = Back Cancel

Figure 6: Setting the Project Type to RTL

1-2-7. Click Next to accept the selection and advance to the adding sources stage (3).

& XILINX www.xilinx.com 9
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1-3. Now that the project name, type, and location have been entered, the
wizard invites you to add source files to the project. You can add entire
directories where the sources are located, add specific files, or create new
sources.

Begin by adding the sources to your project.

1-3-1. Click the Plus icon (+) to begin adding objects to the project.

1-3-2. Select Add Files from the pop-up menu to begin adding your source files to the project.
P o T =)

Add Scurces
Specify HOL, netlist, Block Design, and IP files, or directories containing those files, to add to your project. ‘
Create a new source file on disk and add it to your project You can also add and create sources later.
@
5
e Add Directories...
Create File...
UseAdd Files, Add Directories or Greate File buttons below
Add Files H Add Directories H Create File
Targetlanguage: Verilog ~ Simulator language: = Mixed ~
©
Figure 7: Adding Sources to the Project
After you add all the necessary files, the remainder of this dialog box will be addressed.
The Add Source Files dialog box opens.
10 www.xilinx.com £ XILINX
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your project name directory (1).

4 Add Source Files =)

Lookin: | | Last Used Directory

v 2=k DRSS

— Recent Directories

C ~

File Preview

Source Files and
Directories

Preview Pane

File name: | Selected Files Appear Here

Files oftype: Design Source Files (vhd, vhdl, vhf, vhdp, vho, v, vf, verilog, vr, vg, vb, if, viog, vp, vm, veo, svo, vh, h, svh, vhp, svhp, edn, edf, edif, ng

O )ezm

Figure 8: Adding Source Files

1-3-4. Select or multi-select your HDL sources (2).

1-3-3. Browse to the C:\training\<the topic cluster name>\lab\your board\<language> or

1-3-5. Click OK to accept the selected files and add them as sources to the project (3).

The Add Source Files dialog box closes and returns you to the Add Sources dialog box.

Add Scurces

disk and add it to your project You can also add and create sources later

+.
Index Name Library HDL Source For Location
L
i
i
L
‘ Add Files | ‘ Add Directories | ‘ Create File
Bcan and add RTL jnclude files into project
opy sources into project
Targetlanguage. Simulator language: = Mixed v

®

e R

Specify HDL, netlist, Block Design, and IP files, or directories containing those files, to add to your project. Create a new source file on ‘

Cancel

Figure 9: Setting Options in the Add Sources Window

& XILINX

www.Xilinx.com
© Copyright 2018 Xilinx

11



Lab Reference Guide

1-4. Add any existing IP modules to the Vivado Design Suite project.
If you have existing IP modules, you will add them here.

1-4-1. Click the Plus icon (+) again to select the IP files.

1-4-2. Select Add Files to open the Add Source Files dialog box.
Since all Add Source Files dialog boxes are the same, you can refer to the previous Add
Source Files dialog box illustration.

1-4-3. Select or multi-select your IP modules

1-4-4. Click OK to accept the selected files and add them as sources to the project.
If you have additional files located in other directories, you can repeat this instruction for
each directory.

1-4-5. Confirm that the Scan and Add RTL Include Files into Project option is selected (used
for Verilog, no effect for VHDL) in the Add Sources dialog box (1).
This will automatically pull in any include files used by Verilog sources.

1-4-6. Confirm that the Copy Sources into Project option is selected (1).
This will make a local copy of the source in the project space. Selecting this option
enables you to make changes to the local copy without affecting the original source file.

1-4-7. Select your preferred language from the Target Language drop-down list (2).
This choice only affects which language is used for the generation of templates and
wrappers. You can add files in any language regardless of which target language is
selected. If you do not generate or use any templates or wrappers, this step is irrelevant
and you can select any language.

1-4-8. Click Next to complete the adding of RTL sources and advance to adding any constraint
files (3).

12 www.xilinx.com & XILINX
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1-5. Add any existing constraint files to the Vivado Design Suite project.
If you have existing constraints, you will add them here.

1-5-1. Click the Plus icon (+) to select the type of object you want to import (1).
1-5-2. Select Add Files to open the Add Source Files dialog box.
The Add Source Files dialog box opens.

Since all Add Source Files dialog boxes are the same, you can refer to the previous Add
Source Files dialog box illustration.

1-5-3. Browse to the C:\training\<the topic cluster name>\lab\your board\<language> or
your project name directory.

,
o N e
-

Add Constraints (optional)

Specify or create constraint files for physical and timing constraints. ‘

) Add Files
*
i Create File...

Use Add Files or Create File buttons below

W Create File
2

@ @
,

Figure 10: Adding Constraints

1-5-4. Select or multi-select your constraints file.
1-5-5. Click OK to accept the selected files and add them as sources to the project.

If you have additional files located in other directories you can repeat this instruction for
each directory.

1-5-6. Confirm that the Copy constraints files into Project option is selected (2).

This will make a local copy of the source in the project space. Selecting this option
enables you to make changes to the local copy without affecting the original source file.

1-5-7. Click Next to advance to selecting a target device (3).

& XILINX www.xilinx.com 13
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1-6. Select the target part by first filtering by board and then by family. If you
are not using a supported board, you will need to filter by part.

1-6-1. Select Boards from the Select area (1).

1-6-2. Select the vendor of your board from the Vendor drop-down list in the Filter area (2).
This filters the available boards to those that are populated with any member of the
selected library.

1-6-3. Select your board from the board list.

Alternatively you can select the board directly from the list at any time while in this
dialog box.
¢ New Project X
Default Part
Choose a default Xilinx part or board for your project. This can be changed later. '
Parts m
Vendor: Name:  All == v | BoardRev. Latest v
Search: v N
Display Name Preview Vendor File Version  Part o1
©
Figure 11: Selecting the Board for the Project

1-6-4. Click Next to advance to the summary (3).

A summary of your project is displayed. If you want to change any of the information
that you entered, you can do so now by clicking Back until you reach the correct dialog
box and making the correction, or you can create the project now and edit the project
properties, add or remove files, etc. later.

1-6-5. Click Finish.

Your project is constructed and you are presented with the Vivado Design Suite main
workspace environment.

14 www.xilinx.com & XILINX
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Creating a Blank Vivado Design Suite Project

"Create Project” is the starting point for all designs. Projects contain sources,
settings, graphics, IP, and other elements that are used to build a final bitstream
and analyze a design. The Create New Project Wizard in the Vivado Design Suite
allows you to specify HDL and other project resource files that will be included in
the project.

1-1. Create a new blank Vivado Design Suite project.

1-1-1. Click Create Project to begin the process (1).

/’

File  Flow Tools Window Help Quick Access

VIVADO? #7 :

»
HLx Editions
.

Create a New Vivado Project

VIVADO’

HLx Editions This wizard will guide you through the creation of a new project

To create a Vivado project you will need to provide a name and a
location for your project files. Mext, you will specify the type of flow

Q u | Ck Sta rt you'll be warking with. Finally, you will specify your project sources
. and choose a default part.
Create Project > i‘ XILINX
Open Project >
Open Example Project > -
S
] - -
-’”‘,—/--‘-r N o ,rf"’"'-"‘)f—' / > P g ff

Figure 12: Creating a New Vivado Design Suite Project

This will launch the New Project Wizard.

1-1-2. Click Next to exit the introductory dialog box and begin entering in project-specific
information (2).

1-2. You will now encounter a series of dialog boxes asking you to enter
different pieces of information describing the project.

1-2-1. Enter your project name in the Project name field (1).

1-2-2. Enter C:\training\<the topic cluster name>\lab\your board\<language> or your
project name in the Project location field (2).

Alternatively, you can use the browse feature to navigate to where you want the project
to reside.

& XILINX www.xilinx.com 15
© Copyright 2018 Xilinx



Lab Reference Guide

1-2-3. Deselect the Create Project Subdirectory option as leaving this checked will create an

unnecessary level of hierarchy for this lab (3).

¢ New Project

Project Name
Enter a name for your project and specify a directory where the project data files will be stored.

per instructions

Project name:

per instructions

3

Project location:

Create project subdirectory,

Project will be created at

Cancel

Figure 13: Entering the Project Name and Location

1-2-4. Click Next to advance to the next dialog box (4).

Here you will specify your project type as either an RTL project or a post-synthesis
project. Simply put, an RTL project enables you to add or create new HDL files and
synthesize them, whereas the post-synthesis project requires pre-synthesized files. When

an empty design is created, an RTL project is used.

1-2-5. Select RTL Project (1).

1-2-6.

Select Do not specify sources at this time (2), which creates a blank project.

While existing sources could be entered at this time, you will enter them later so that you
can move through this portion of the project creation process more quickly.

¢ Mew Project

Project Type
Specify the type of project to create.

RTL Project u

.

oo oe aole to add sources, create block designs in IP Integrator, generate IP, run RTL analysis, synthesis,
implementation, design planning and analysis

t specify sources at this time

sis Praject You will 9_5 able to add sources, view dev{\pﬂ respurces, run design analysis, planning and,
2 - - F o

?)

=X

P

Cancel

Figure 14: Selecting Project Type

1-2-7. Click Next to advance to the target device/platform selection (3).

www.xilinx.com
© Copyright 2018 Xilinx
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1-3. Select the target part by first filtering by board and then by family. If you
are not using a supported board, you will need to filter by part.

1-3-1. Select Boards from the Select area to filter by board rather than by the specific part (1).
1-3-2. Select the vendor of your board from the Vendor drop-down list in the Filter area (2).

This limits the number of boards seen to those manufactured by the specified vendor.
1-3-3. Select your board from the board list.

Alternatively you can select the board directly from the list at any time while in this

dialog box.
¢ New Project X
Default Part
Choose a default Xilinx part or board for your project. This can be changed later. [
©
N
Vendor: Name:  All v | BoardRev. Latest v
Search: hs %
Display Name Preview Vendor File Version  Part o1
v
1 v
< >
®

Figure 15: Selecting the Board for the Project

1-3-4. Click Next to advance to the summary (3).

A summary of your project is displayed. If you want to change any of the information
that you entered, you can do so now by clicking Back until you reach the correct dialog
box and making the correction, or you can create the project now and edit the project
properties, add or remove files, etc,, later.

1-3-5. Click Finish to accept these settings and build the project.

Your project is constructed and leaves you in the operational portion of the Vivado
Design Suite GUI.

& XILINX www.xilinx.com 17
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Opening a Vivado Design Suite Project

1-1.

1-1-1.

1-1-2.

1-1-3.

Open the existing Vivado Design Suite project your project name.
Click Open Project from the Quick Start section (1).
The Open Project dialog box opens (2).

Browse to the C:\training\<the topic cluster name>\lab\your board\<language> or your
project name directory in the Look in field (3).

Note: The drop-down arrow shows the directory hierarchy.

Select your project name (4).

¢ Vivado i
File  Flow Tools Window Help O QuickAccess f
HLx Editions
. ¢ Open Project u
Quick Start () =
Lookin: | Per Instruction v tePdismXC REE
Create Project
Open Project \o Recent Directories @
i A d
Open Example Froject > I Per Instruction

File Preview

Select afile to preview

Manage IP >
Open Hardware Manager >
Xilinx Tcl Store >

Learning Center

Fiepame: | Per Instruction | |
Documentation and Tutorials > Files of type: | Vivado, PlanAhead, and ISE Project Files (xpr, ppr, xise) -
Quick Take Videos » o
- (R |
Release Notes Guide > —

W

Figure 16: Opening an Existing Project

1-1-4. Click OK to open the selected project (5).

The project now opens in the Vivado Design Suite.

18
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Opening Source Code in the Editor

1-1. Open the desired source file in the editor.
1-1-1. Under the Sources tab, locate the desired source file.

Note: This process is valid for any of the sub-tabs under Sources. Typically the Hierarchy
and Libraries sub-tabs are the most commonly used as these organize the user files in
the most convenient fashion.

BLOCK DESIGN -

dSOurces x}Design Signals Board ? 00
Qlz/ ¢ + o
- R ——— A

Hierarchy @ IP Sources Libraries Compile Order

Figure 17: Sources Tab

1-1-2. Double-click the desired source file to open it in the editor.

Note: You can also also right-click and select Open File to open the file in the editor.

Creating an HDL Source File

1-1. Create a new HDL source file called your HDL sources.
1-1-1. Select Add Sources in the Flow Navigator under Project Manager.

~ PROJECT MANAGER
£} Settings

Qa = 2 +
Add Sources

~ Design Sources (5)
Language Templates

'@

Sources ?

¥ IP Catalog 5 Coefficient Files (4)
> Constraints (1)
v P INTEGRATOR H Simulation Sources (5)

A o’ J*W A BT e P L el

Figure 18: Selecting Add Sources

& XILINX www.xilinx.com 19
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1-1-2. Select Add or create design sources.

¢ Add Sources @
VthA\DO' Add Sources
HLx Editions This guides you through the process of adding and creating sources for your project

Add or create constraints o
* Add or create design sources
Add or create simulation sources

SRR SV TPV _’..)o r'.______’ . _‘_,—mr““ )

& XILINX

ALL FROGRAMMABLE.

r
(= = Bac Finish
\D = Bacl Einis Cancel

Figure 19: Selecting Add or Create Design Sources

1-1-3. Click Next.

The Add or Create Design Sources dialog box opens.

1-1-4. Click the Plus (+) icon and select Create File.

¢ Add Sources

Add or Create Design Sources

Specify HOL, netlist, Block Design, and IP files, or directories containing those file types to add to your project. Create a ‘
new source file on disk and add it to your project

) AddFiles...
=
.

. Add Directories..
-

-
"A Create File...

Use Add Files, Add Directories or Create File buttons below

Add Files | ‘ Add Directories | ‘ Create File

,

Figure 20: Selecting Create File

The Create Source File dialog box opens.

1-1-5. Select your preferred language from the File type drop-down list.

20 www.xilinx.com £ XILINX
© Copyright 2018 Xilinx



Lab Reference Guide

1-1-6. Enter your HDL sources as the file name.

¢ Add Sources J

Add or Create Design Sources

Specify HDL, netlist, Block Design, and IP files, or directories containing those file types to add to your project. Create a ‘
new source file on disk and add it to your project.

Create a new source file and add it to your project.

File type I Per Instruction

File name: | Per Instruction

File location: | &5 <Local to Project=

Cancel

Figure 21: Entering File Name and Type

1-1-7. Click OK in the Create Source File dialog box.
1-1-8. Click Finish to add the new source file(s).

The Define Module dialog box opens.
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Opening a File in the Editor

This process is used to look at any type of text-based file. It is suggested that if
the file you want to open is part of the project, then you merely double-click the

filename when in the Hierarchical view or the Library view.

1-1. Open the location of the text file to open\your file in the built-in editor.
1-1-1. Select File > Text Editor > Open File.
File Edit Flow Tools Reports Window Layout View He
l Project 4 # Z
H Add Sources.. |
e Close Project
¢
Checkpoint 3 Ii
P 3
Text Editor 3 Mew File
Export N Open Source... 1
Launch SDK Open Recent [
Exit
Figure 22: Opening a Text File from the File Menu
A file browser window opens.
1-1-2. Navigate to the location of the text file to open.
1-1-3. Select your file.
1-1-4. Click OK.
The text file opens in the workspace area.
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Importing IP

IP can be imported from a number of tools provided that they adhere to the
IP-XACT standard. Once created, the Vivado Design Suite must be made aware of
the presence of the IP. This is typically performed from an open project. The
instructions below describe the process of importing a single piece of IP;
however, the steps can be repeated as necessary to collect different pieces of IP
from various locations.

1-1.
1-1-1.

1-1-3.

1-1-4.
1-1-5.

Import your IP cores into the open project.

Using the Flow Navigator, select Project Manager > Project Settings (1).

The Project Settings Dialog box opens with the General tab open.

. Select the IP tab to access the IP settings (2).

3

g2 A
Flow Navigator -
= L
az= 5
L
4 Project Manager o

(&5 Project Settings

5 Add Sources

¢/ Language TempTates
1F 1P catalog

4 1P Integrator
;i Create Block Design

5% open Block Design
&% Generate Block Design

4 Simulation
% Simulation Settings
() Run Simulation

4 RTL Analysis
1% Elaboration Settings
- [@% Open Elaborated Design

4 Synthesis
% Synthesis Settings

File Edit Flow Tools Window Layout View Help

- _,:.La“ Project Settings
+*

5

& Run Synthesis

- AT

General

Il

Simulation
@

Elaboration

Implementation
)5
o001
Bitstream

P

Repository Manager | Packager | IP Cache

(@ Add directories to the list of repositories. You may then

add additional IP to a selected repository. If an IP is
disabled then a tool-tip will alert you to the reason.

IF Repositories

+

Pressthe =k button to Add Repository

Refresh All

IP in Selected Repository

+

Press 'Add Repository' to add an IP Repository

Refresh Repository

oK

|’ Cancel ” Apply

Figure 23: Accessing the Project's IP Settings

Click the green Plus icon (+) to open the file browser to point to the IP repository in
which your IP is located (1).

Browse to where your IP is located.

Click Select.

& XILINX
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IMPORTANT: If the IP repository that you have selected has the IP in zip format, then
you will need to continue as described below. If, however, your IP has been expanded
(for example, if you are revisiting this step or adding another piece of IP), then it will
automatically appear in the IP in Selected Repository field. You can simply click OK to
complete the repository inclusion process.

The selected IP repository is scanned for all IP that is listed in the Select IP To Add To
Repository dialog box.

#- Project Settings ﬁ
) P
@ Repository Manager | Packager | IP Cache
General (@ Add directories to the list of repositories. You may then
@ add additional IP to a selected repository. If an IP is
disabled then a tool-tip will alert you to the reason.
Simulation Repositories
" =% - - — -
Elaboration

\4

is

w

3]
=4
=1
=3
=
o

Implementation Refresh All
¥ :
iﬁl in Selected Repository
Bitstream
ﬂ_ Press the = button to Add TP
L7 Refresh Repository
[ ok | ’ Cancel ] ’ Apply ]

Figure 24: Adding the IP Repositories and the Specific IP

1-1-6. Click the green Plus icon (+) to open the Select IP To Add To Repository dialog box,
which lists all the available IP in the selected repository (2).

1-1-7. Select one piece of IP that you would like to add from this directory.
1-1-8. Click Open to import the IP.

1-1-9. Click OK to expand the IP archive into the selected IP repository location.
1-1-10. Click OK to exit the project settings.
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Closing the Vivado Design Suite Project

1-1. Close the project.
1-1-1. Select File > Close Project to close the project.

The Close Project dialog box opens.

i ™
Cl Project
ose Proj - ﬁ
o Ok to close project ?
D Dont show this dialog again

L T

Figure 25: Close Project Dialog Box

1-1-2. Click OK.

Closing the Vivado Design Suite

1-1. Close the Vivado Design Suite.
1-1-1. Select File > Exit.

The Exit Vivado dialog box opens.

r ™
Exit Vivado =

.

o Ok to exit Vivado?

D Dont show this dialog again

L

Figure 26: Exit Vivado Dialog Box

1-1-2. Click OK.
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Vivado Add Sources Operations

In This Section

AddING aN HDL SOUICE FilE...ouiiierierierieciesiseeiesie st ssssss s ssssssss s s st sssssssssassssnses 26
Adding @ SIMUIAtiION SOUICE FIlE ...ttt snses 28
AddING @ CONSTIAINT FIlE .ottt sttt nnes 29
Creating a SystemVerilog Simulation SOUICE FilE.........iernrireeeresessssse e sessssessaes 30
AddiNg EXISTING CONSLIAINTS ......cuierierieeriesiesieiiesiesis sttt sss st ssssssss s st st ssssssssssnses 33
Adding an HDL Source File
HDL source files can be added to the design at any time.
1-1. Add an HDL source file to the design.
1-1-1. Select Add Sources under the Flow Navigator tab in the Project Manager.
~ PROJECT MANAGER —— ? _‘.
£} Settings ..
Language Templates ~ Design Sources (5)
Ik IP Catalog » [ Coefficient Files (4)
» Constraints (1)
v |PINTEGRATOR > Simulation Sources (5)
obn.

I I d"w gy --.."_'ﬁ“w—J“”"
Figure 27: Selecting Add Sources

The Add Sources dialog box opens, allowing you to add HDL source files to the project.

1-1-2. Select Add or create design sources (1).

¢ Add Sources &
Vl\//A\DO' Add Sources
HLx Editions This guides you through the process of adding and creating sources for your project
- # - ~ . -

£ XILINX
@ éD

Figure 28: Selecting Add or Create Design Sources

1-1-3. Click Next to begin selecting source files (2).
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1-1-4.
1-1-5.
1-1-6.
1-1-7.

The Add or Create Design Sources dialog box opens and prompts you to add existing
HDL source files or to create new HDL sources files.

Click the Plus (+) icon and select Add Files.
Browse to your source directory if it is not open already.

Select your HDL sources.
Double-click the source file name in the Add Source Files dialog box to select the file(s)

or click OK.
¢ Add Sources ¢ Add Source Files X
Ng
L ]
L ] —
Add or Create Design Sgurc| Lookin support tokdid, BXC EEi=
Specify HOL, netlist, Block Deshn, k|
disk and add it to your project. : Recent Directories
-
e 2 a h
* -
@ " : File Preview
+
N Add Files.. -
! Add Directories...
Create File..
® W
.,' < >
ot
.“ File name:
’0
: Files oftype:| Design Source Files (vhd, vhdl, vhf, vhdp, vho, v, vf, verilog, vr, va, vb, f, viog, vp, vm, veo, svo, vh, h, svh, vhp, svb
Scan andW¥d RTL include filg
~'| Copy sources into project '""""""--.
l..'.
e
.‘...
L)
Q..
2 ey
(z) " mmaew -)‘ Finish ’ Cancel

Figure 29: Selecting Add Files

1-1-8. Ensure that the Copy sources into project option is selected (when building IP this will
be listed as Copy sources into IP Directory).

1-1-9. Click Finish in the Add or Create Design Sources dialog box to add the HDL sources to

the project.
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Adding a Simulation Source File

HDL simulation files can be added to the design at any time.

1-1. Add simulation files to the design.
1-1-1. Select Add Sources under Project Manager in the Flow Navigator.

w PROJECT MANAGER
£} Settings

Q = & +
Add Sources

~ Design Sources (5)
Language Templates

Sources

1F IP Catalog > = Coefficient Files (4)

> Constraints (1)

w

~ |P INTEGRATOR Simulation Sources (5)

e g™ e AP . Y SR PO

Figure 30: Selecting Add Sources

1-1-2. Select Add or create simulation sources.

¢ Add Sources ﬁ

Add Sources

’
VIVADO This guides you through the process of adding and creating sources for
HLx Editions Yourproject

Add or create constraints

Add or create design sources

(0 Add or create gimulation sourcesD

£ AUNA

Py

Figure 31: Add Sources Dialog Box

1-1-3. Click Next.

1-1-4. Click the Plus (+) icon to open the pop-up menu.

#

1-1-5. Select Add Files to open the Add Source Files dialog box which allows you to browse to

the desired directory.

1-1-6. Browse to the C:\training\<the topic cluster name>\lab\your board\<language> or

your project name directory if it is not open already.
1-1-7. Select your HDL sources.
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1-1-8. Click OK in the Add Source Files dialog box.

1-1-9.

Ensure that the Copy sources into project option is selected.

1-1-10. Click Finish to add the file(s) to the project.

Adding a Constraint File

A constraint file can be added to the design at any time.

1-1. Add a constraint file to the design.
1-1-1. In the Flow Manager, under Project Manager, select Add Sources.
~ PROJECT MANAGER »
Sources 2?2 _ L
£} Settings
a T 2 +
~ Design Sources (5)
Language Templates
¥ IP Catalog > [ Coefficient Files (4)
> Constraints (1)
v P INTEGRATOR > Simulation Sources (5)
Y _-',*w Y eV VD o PV -
Figure 32: Selecting Add Sources
1-1-2. Select Add or Create Constraints.
#‘4_:. Add Sources @
Add Sources
This guides you through the process of adding and creating sources for
your project
(@ Add or Create Constraints
() Add or Create Design Sources
() Add or Create Simulation Sources
() Add or Create DSP Sources
‘ () Add Existing Block Design Sources
VIVADO™
() Add Existing IP
To continue, dick Next
Figure 33: Selecting Add or Create Constraints
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1-1-3.

1-1-4.

1-1-5.
1-1-6.

Click Add Files.

al‘:t. Add Sources @
Add or Create Constraints -
Specify or create constraint files for physical and timing constraint to add to your project. ‘:L
Specify constraint set: | &= constrs_1 (active) -

Constraint File Location

( Add Files... ’ [ Create File...

Copy constraints files into project

Figure 34: Selecting Add Files

Browse to C:\training\<the topic cluster name >\lab\your board\<language> or your
project name.

Select your constraints file and click OK.

Click Finish in the Add or Create Design Sources dialog box to add the HDL sources to
the project.

Creating a SystemVerilog Simulation Source File

1-1.
1-1-1.

Create a new SystemVerilog file called your HDL sources.
Select Add Sources in the Flow Navigator, under Project Manager.

~ PROJECT MANAGER

£} Settings

Qa = 2 +
Add Sources

~ Design Sources (5)
Language Templates

'@

Sources ?

¥ IP Catalog 5 Coefficient Files (4)
> Constraints (1)
v P INTEGRATOR H Simulation Sources (5)

s gt J*W B T Y R WP N
Figure 35: Selecting Add Sources
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1-1-2. Select Add or create simulation sources.

' Al
¢ Add Sources M

Add Sources
’
VIVADO This guides you through the process of adding and creating sources for

HLx Editions your project

Add or create constraints

Add or create design sources

(0 Add or create gimulation sourcesD

& XILINX

ALL PROGRAMMARLE.

I/;‘\\

" o

Figure 36: Add Sources Dialog Box

Note that selecting Add or create simulation sources will designate the file for
simulation only. When creating a design source file, you would select Add or create
design sources, which will designate the file for both synthesis and simulation.

1-1-3. Click Next.

The Add or Create Simulation Sources dialog box opens.

1-1-4. Click the Plus (+) icon and select Create File.
e S =

Add or Create Simulation Sources

Specify simulation specific HDL files, or directories containing HOL files, to add to your project. Create a new source file on disk and add it ‘
to your project

Specify simulation set. | & sim_1 v

Add Directories.

CRealelGile Use Add Files, Add Directories or Create File butions below

Add Files.

| Add Files ‘ | Add Directories ‘ ‘ Create File
@ o
Figure 37: Selecting Create File
The Create Source File dialog box opens.
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1-1-5. Enter your HDL sources as the file name.
1-1-6. Select your preferred language from the File type drop-down list.

¢ Add Sources

Add or Create Simulation Sources
Specify simulation specific HDL files, or directories containing HOL files, to ad

to your project.
yourprof Create a new source file and add it to your praject

Specify simulation set: | &= sim_1 s
File type: I Select File Type

@ File name I As Per Instructions

File location: | &9 =Local to Project=

e Py
Use Add Files, Add Directories off ()

Add Files | | Add Directories | ( Create File )

=
(2]
\Z/ = Back

Cancel

Figure 38: Entering Testbench Filename and Type

1-1-7. Click OK in the Create Source File dialog box.
1-1-8. Click Finish.

The Define Module dialog box opens.

1-1-9. Click OK to create the module without ports, since this module does not require them.

1-1-10. Click Yes to confirm that there the module definition has not been changed.
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Adding Existing Constraints

1-1. Add your constraints file to the design.

1-1-1. Click Add Sources under Project Manager in the Flow Navigator.
1-1-2. Select Add or Create Constraints.

#- Add Sources ﬁ

Add Sources

This guides you through the process of adding and creating sources for your project

' (@) Add or Create Constraints ’

) Add or Create Design Sources

( ) Add or Create Simulation Sources
(7 Add or Create DSP Sources
(7) Add Existing Block Design Sources

VlVADO‘ () Add Bisting IP

To continue, click Next

FEinish Cancel

Figure 39: Adding a Constraint File to a Vivado Design Suite Project

1-1-3. Click Next to advance to the next dialog box.

1-1-4. Click the green Plus icon (+) and select Add Files to open the Add Constraint Files
dialog box.

1-1-5. Browse to the the location of your files directory.

1-1-6. Select your constraints file as the desired constraint file.

#L Add Constraint Files M
Look in: [ ': ro= ks ORG B
R ams Size Ttem type Recent Directories
a2 m XDC File : =
Ttems it} @ XDC File File Preview
. XDC F!Ie Select a file to preview.
| ] i XDC File
Desktop
N e s, Anmn® & W P o . P ~d
4] ] v | 2 ‘
File name: | ll
Files of type: Design Constraint Files (.sdc, xdc) V:
Figure 40: Selecting One or More Constraint Files
1-1-7. Click OK to select the file.
1-1-8. Click Finish to add the constraint file to the project.
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Embedded Operations

In This Section

Exporting Only the Hardware Description fOr SDK ... sssssesesssesesens 34
Exporting the Hardware Description and Bitstream for SDK.........cc.coereernninrinninsiessesnnen. 35
Exporting Hardware and Launching SDK.........c.ornininrnsiessssssssssssssessssssssssssssssssssssssssens 37
Launching SDK from within the Vivado DeSign SUItE ..........ccccerereenrinrineiessesssssssssesssssesesens 40

Exporting Only the Hardware Description for SDK

Exporting only the hardware description for SDK rather than the completed
bitstream is beneficial during the hardware development cycle in that the
software engineers can begin writing code for the platform prior to needing the
bitstream.

This engages the software developers earlier in the cycle and provides additional
time for the hardware engineers to make final tweaks to the hardware portion of
the design and ensure that the design meets timing.

1-1. Export only the hardware description for SDK.
1-1-1. Select File (1) > Export (2) > Export Hardware (3).

S 2 - Vivado 20

Edit Flow Tools Window Layout View Help
-

New Project... | ’4 B O E

. !
e Ope?;ec’t NTE SIGN - xc72020clg484-

o
-~

L
L]
: Open Source File...
-

.

L)

Import TLT
-
w0 | Copongaravare:
u®

San

Launch SDK Export Constraints...
Open Log File Export Pblocks...
__Open @t o _ah Ey** IBl@Magdel,. . 4

Figure 41: Exporting a Design to SDK

The Export Hardware dialog box opens.

1-1-2. Use the Export to drop-down list to choose the location of the files to be exported from
the Vivado Design Suite as the export location.
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This option enables you to specify a location for the exported hardware definition. Often
it is beneficial to choose a directory separate from the hardware design files.

With the default <Local to Project> option, the Vivado Design Suite will export the
hardware definition to a sub-directory of the current Vivado Design Suite project
directory.

¢ Export Hardware [ﬂ_ﬁj

Export hardware platform for software
developmenttools. '

Include bitstream

Exportto: | &9 <Local to Project= A

f’_-\\

Figure 42: Export Hardware for SDK without Bitstream Generation

1-1-3. Click OK to proceed with the export and close the dialog box.

This will create a hardware description file (HDF) at the selected export path.

Exporting the Hardware Description and Bitstream for SDK

1-1. Export the design for SDK.

From the Vivado Design Suite you can export a description of the embedded
system design in the form of a hardware description file (HDF) and launch
SDK. When SDK is launched, the HDF file is automatically imported and a
hardware platform specification generated. Note that exporting the
hardware description and launching SDK are two separate actions.
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1-1-1.

1-1-2.
1-1-3.

Select File > Export > Export Hardware.

p

4 2 - Vivado 20

Edit Flow Tools Window Layout View Help
-

L I R

New Project...

i L
* Open Gemject NTE S

IGN - xc72020clg484-
- a

L4
o

L J
L]
_' Open Source File...

-
.
L)

Import .“..\--.
ot | Conontarware

Launch SDK 5 Export Constraints...
Export Pblocks...

Open Log File
_Open ol o e ol b B IBRMOdEl, o

Figure 43: Exporting a Design to SDK

The Export dialog box opens.

The Export to field (1) allows you to specify a location to where the files should be
exported.

Select Choose Location from the Export to drop-down list.

Navigate to the location of the files to be exported from the Vivado Design Suite as
the export location.

# Export Hardware ﬁ

Export hardware platform for software

deuelopm@. ‘
xpnrtta =1 =Local to Project=

¥ Include bitstream
()
1 & <Local to Project=
Choose Location... g+*
\2) ——

Figure 44: Using Choose Location to Browse to Destination Directory

-l'..._

e

Any time there is a part of the design in the PL or FPGA fabric, you would typically
include the bitstream in the export (2). This is typically enabled so that all files required
by the software designer are available.

The Choose Location option enables you to specify a location for the exported hardware
definition. Often it is beneficial to choose a directory separate from hardware design
files.
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With the default <Local to Project> option, the Vivado Design Suite will export the
hardware definition to a sub-directory of the current Vivado Design Suite project
directory. This is typically done when the hardware designer is performing a quick check
of the hardware. Often the files are exported to other locations when the expectation is
to hand off to a software team.

Select the appropriate option from the drop-down list. If exporting to a directory that
does not yet exist, create it.

1-1-4. Select the Include bitstream option to add the bitstream to the HDF so that all of the
hardware information is available in SDK.

1-1-5. Click OK to export the hardware definition.

This will cause the HDF descriptor file to be generated and placed in the directory
specified in the Export to field.

Exporting Hardware and Launching SDK

1-1. Export the design.

From the Vivado IDE you are able to export the hardware portion of the
embedded system component as an HDF file and launch SDK.

1-1-1. Select File (1) > Export (2) > Export Hardware (3).

¢ Z5A_addIP - [C:/training/ZSA_addIP/lab/ZSA_addIP.xpr] - Vivado 2017.1
@ Edit Flow Tools \Window Layout View Help Quick Access

P B Hd G g & X ¥

Pl

[Mew Project...
. EMENTED DESIGN - xc7z020clg484-1 (active)
Open Project..
Open Recent Project Y lirces % metist ? 00
Open Example Project... - . + o

i . Save Project As ..

. Design Sources (1
§ %, Write Project Tcl...
B +*

Y » Ghg, bikDsgn_wrapper(STRUCTURE) (blkDsan_wrappervhd
hijye B

w.r, jye iect, -

*

*
*

Aints

*
Open ﬁe'centEiIe 3 l - -
open IP-GCT File...
. port Hardware...
Open Interaftive Report -
- Eﬁongonstramts...
: Exflort Pblocks..
- -
Add Sogrca}.. Export IBIS Model...
L L]
Open Sggirce File... Fxport 0 Ports...
> o
2 port 3 Lo Export Bitstream File
port b Export Simulation...

Launch SDK |m|ng Summary -impl_1 (save:

Figure 45: Exporting Hardware
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The Export Hardware for SDK dialog box opens and asks you to select if the bitstream is
to be exported. If you did not run the Generate Bitstream command, the Include
Bitstream option is grayed out.

1-1-2. Select Include bitstream to include the bitstream in the HDF file.

1-1-3. Select <Local to Project> to export the hardware platform to the default project
directory.

1-1-4. Click OK to close the dialog box and proceed with the export.

If an export file already exists at the specified location, click Yes to overwrite the existing
file.

This will create a hardware description file (HDF) at the selected export path.

1-2. Launch SDK.
1-2-1. Select File > Launch SDK.
The Launch SDK dialog box opens.

Note: You could just as well open SDK from outside of the Vivado IDE, such as from the
Windows Start menu, but for convenience, the Vivado Design Suite provides its own
shortcut.

1-2-2. Select the location of the files to be exported from the Vivado Design Suite from the
Exported location drop-down list in the dialog box.

1-2-3. Select a workspace from the Workspace drop-down list.
r, Launch SDK [t |

Launch software development tool.

Exported location: | = =Local to Project= A

Workspace: | &0 <Local to Project= hd

(=)

L8

Figure 46: Launching SDK

1-2-4. Click OK to continue launching SDK.
The SDK tool will launch.
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SDK takes the hardware description from the Vivado Design Suite and generates a model
of the hardware from which other software is based. This hardware description project
takes the name of name of your block design_wrapper_hw_platform_0. From here, you will
construct a number of other projects based on this hardware platform description.

If the option to export to a local directory is used by default, then the SDK tool files will
all be placed in a directory below the embedded project in your project name.sdk. The
decision to not use the default directory is based on the sharability of the hardware files.
Because you may be executing a number of software labs, it is convenient to keep all of
the SDK files together.

Once set, you cannot change the location of this workspace. If it is necessary to move a
software application to another location or computer, use the import and export features
built into SDK. While not a requirement, it is a good idea to keep the SDK-related files
together.

The actual exporting of the embedded processor hardware is transparent to the user.

1-2-5. Close the Welcome screen, if it appears, in order to view the underlying SDK perspective.
The Welcome screen is a quick and convenient way to access documents and tutorials.
Although an excellent launching point to begin exploring SDK, it is not used in this lab.
Once closed, the Welcome screen can always be re-opened from the main menu bar
(Help > Welcome).

1-2-6. Maximize the SDK window so that all window panes are easier to view.

1-2-7. Navigate to the Address Map section of the open HDF.

Here you will see peripherals from your hardware design appear in the map with their
assigned addresses.
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The address map is just one example of information exported from the Vivado Design
Suite to SDK.

504 _hdf - Xilinx SDK B
File Edit Navigate Search Project Run XilinxTools Window Help
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N . t available.
Design Information not available.

Target FPGA Device:

Part:

Created With:
Created On: !

Address Map for processor ps7_cortexa9_[0-1]

Cell Base Addr High Addr Slave If Mem/Reg
ps7_intc_dist 0 0xf801000 0xf8fOLFff REGISTER
ps7_scutimer 0 0xf8f00600 0xf8f0061f REGISTER
ps7_slcr 0 0xf8000000 0xf8000fff REGISTER
= . ps7_scuwdt 0 0xf8f00620 0xf8f006ff REGISTER
ps7_2cachec 0 0xf8f02000 0xf8f02fff REGISTER
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Figure 47: SDK Main Window

1-2-8. Select the Console tab in the bottom pane to bring the Console view to the foreground.

This view is useful for tracking the status of builds.

Launching SDK from within the Vivado Design Suite

Once the hardware design is complete and the exported files have been created,
it is time to work on the software. If the software will be worked on by another
team, then the Vivado Design Suite is exited and the hardware engineer's task is
done (until the software team wants more capabilities).

Sometimes, however, it is desirable to immediately begin software development,
such as when basic drivers need to be written to test the hardware. This situation
calls for launching SDK from within the Vivado Design Suite.
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1-1.  Launch SDK with the exported design.
1-1-1. Select File > Launch SDK.
[ k.
((Fie ) Edit Flow Tools Window L
MNew Project...
P Open Project...
5 @aen Recent Project
E OpenSoL._ .. ... Y
:. Import 4
.» Export 3
Open Log File
| P ODQHJQL‘ILQHI ﬂeﬁjn >
Figure 48: Launching SDK from within the Vivado Design Suite
1-1-2. Select the location of the files to be exported from the Vivado Design Suite (1) for
the Exported location field and a workspace (2) for the Workspace field.
If selecting a specific directory that does not yet exist, create it.
(} Launch sDK 3 |
Launch software development tool. ‘
(1
Exported location: | & [ Select the hardware files exported location
Workspace: o-[ Specify the location to keep software files 2
@
Figure 49: Launch SDK Dialog Box
The Workspace field enables you to specify a location where the software elements of
the design will go. Often it is beneficial to create a separate directory in which to keep
the software files separate from the hardware files.
1-1-3. Click OK to continue launching SDK.
The SDK tool will launch.
SDK takes the hardware description from the Vivado Design Suite and generates a model
of the hardware from which other software is based. This hardware description project
takes the name of name of your block design_wrapper_hw_platform_0. From here, you will
construct a number of other projects based on this hardware platform description.
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If the option to export to a local directory is used by default, then the SDK tool files will
all be placed in a directory below the embedded project in your project name.sdk. The
decision to not use the default directory is based on the shareability of the hardware
files. Because you may be executing a number of software labs, it is convenient to keep
all of the SDK files together.

Once set, you cannot change the location of this workspace. If it is necessary to move a
software application to another location or computer, use the import and export features
built into SDK. While not a requirement, it is a good idea to keep the SDK-related files
together.

The actual exporting of the embedded processor hardware is transparent to the user.
1-1-4. Close the Welcome screen to view the underlying SDK perspective.

The Welcome screen is a quick and convenient way to access documents and tutorials.
Although an excellent launch point to begin exploring SDK, it is not used in this lab.
Once closed, the Welcome screen can always be re-opened from the main menu bar:
Help > Welcome.

1-1-5. Maximize the SDK window so that all window panes are easier to view.

When SDK is launched from within the Vivado Design Suite, the hardware's HDF
information is presented to you through the Hardware Platform Specification. This
includes an Address Map section which lists out all of the various peripherals along with
their addresses.
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The address map is just one example of information exported from the Vivado Design
Suite to SDK.
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Figure 50: SDK Main Window

1-1-6. Select the Console tab in the bottom pane to bring the Console view to the foreground.

This view is useful for tracking the status of builds.
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Vivado IP Integrator Operations
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Creating an IP Integrator Block Design

The Vivado IP integrator is a graphical tool that assists you in "stitching" together
various pieces of IP. This tool can be used for both embedded and
non-embedded designs.

1-1. Create an IP integrator block diagram.

1-1-1. Expand IP INTEGRATOR in the Flow Navigator if necessary (1).
1-1-2. Click Create Block Design to start creating a new IP subsystem (2).

Flow Navigator = & ?
v PROJECT MANAGER
£} Settings
Add Sources

Language Templates

IP Catalog
IP INTEGRATOR o
Create Block Design

Open Block Design

Generate Block Design

Vil g e

Figure 51: Launching the IP Integrator

1-1-3. Name the design name of your block design (1) when the Create Block Design dialog
box opens.

Please specify name of block design. ‘

Design name: I As Per Instructions O-I_‘

Directory: @0 =Local to Project= hd

Specify source set: Design Sources

W
=)
2]
\7) Cancel

Figure 52: Creating an IP Integrator Block Design

1-1-4. Click OK to open a new, blank IP integrator canvas (2).
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The IP integrator workspace opens with a note in the canvas area inviting you to begin

-
T ———
&, R Default Layout
[ P
- —
> 1P NTEGRATOR QTN o XHwo + s & C 3
5
Propernes M
-3
-
Qe N eams

Figure 53: Initial View of the IP Integrator Tool Showing an Informational Message

Opening a Block Design

1-1. Open the name of your block design block design.
1-1-1. Access the Sources > Hierarchy view.

1-1-2. Locate the block design in the listing of the hierarchical sources.

If it is not readily viewable, click the Expand all icon ().

1-1-3. Double-click the block design entry.

The block design is indicated with a block design icon (i)

BLOCK DESIGH -
Sources » Design Signals Board ?_00
a z/s + o
> Design Sources (1)
~ @& e
~® ( .bd) (1)

@

5

? Constraints

? Simulation Sources (1)

Hierarchy IP Sources  Libraries  Compile Order

Figure 54: Opening an Existing Block Design
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Zoom Operations in the IPI Block Diagram Editor

There are two methods to perform zoom operations in the block diagram editor.

o Method 1: Use the mouse gestures to zoom in for closer examination.

Click-Drag Click-Drag to Lower
toUpper Right Zooms Are

RightZo_o_"?' S —_—

Click-Dragto =~
Lower Left - - - . _
ZoomsIn

[Zoom +1)~ - M

Click-Drag to Upper
Left Zooms to Fit

o Method 2: Use the horizontal toolbar to the top of the block design canvas.

Diagram ¥ Address Editor b4 Diagram-micr

& Q s ¥
4

processing_systami

- /ﬁ_ i ﬁ'ND?}Jacusi_nE S};qu‘ f

Figure 55: Block Diagram Zoom Toolbar
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Adding a Processor to the Block Design

1-1. Add a your processor processor to the IP integrator canvas.

1-1-1. Open the IP catalog in one of two ways:
o Click the Add IP icon on the left border of the workspace.

Diagram :

22w O @ Efcj

This design is empty. Press tl®ttcn to add IP. -

e y

Figure 56: Opening the IP Catalog from the Add IP Icon

--OR --

o Right-click any background space in the workspace and select Add IP.

Diagram
O + !
¢
Rigllt—click -
.o P?
*s, :  SelectAll &4
't\(.*. AddIP... Ctrl+l ¢
Add Module... '

- IP Settings... -

Figure 57: Opening the IP Catalog from Right-Clicking the Workspace

Important Note: Using Window > IP Catalog will add the new IP to the top

level of hierarchy of the design—it will NOT add the IP to the diagram! You can,

however, float the Window > IP Catalog and drag-and-drop from the catalog
onto the canvas of the block design
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Once the IP catalog opens, you can search for the processor block.

Search: |

4 1G/2.5G Ethernet PCSPMA or SGMII ~ Search by
F 2D Graphics Accelerator Bit Block Transfer TEXt

4F 3CGPP LTE Channel Estimator Cnntent

4F 3GPP LTE MIMO Decoder

 3GPP LTE MIMO Encoder Search

2 i~ B Manually
by

# AHB-Lite to AXI Bridge Scrolling

¥ Audio 125 Transmitter/Receiver
TF AXl-Stream FIFQ

IF AX] 1G/2.5G Ethernet Subsystem
IF AXl4-Stream Accelerator Adapter
4F AXl4-Stream Broadcaster

w

EMTER to select, ESC to cancel, Cirl+C for IP details

Figure 58: Two Mechanisms to Search for IP

1-1-2. Enter part of the processor name into the Search field to narrow the search parameters

(1).

For example, zynq will show the PS for the selected Zynqg family or microblaze for the
MicroBlaze processor. Note that the PS IP will only appear when a family containing this
IP or a board with this part has been selected for the design.

"

(1 match) Sea

-

(1 match)

‘-

G} Zyng UltraScale+ MPSoC

(\>
1
]

‘,----— ____/r_"'“

¢

Searc (3 matches)
Module (MDM) *

SF MicroBlaze
T MicroBla :o .

*
3F MicroBlaze MCS ‘i'u. aun®

EMTER to select, ESC to cancel, Cirl+C for IP details

Figure 59: Narrowing Search Parameters (MicroBlaze Processor)
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1-1-3. Double-click the processor name to add its IP block to the design (2).

Diagram ¥ Address Editor X
@ SO Q + ¥ C 9

? Designer Assistance available. Run Block Automation

processing_system7_0

DOR +||

- FIXED_IO + |||

M_AXI_GPO_ACLK ZYNO M':iﬁz{ﬂg
FCLK_RESETO_N

e hd o2 he N A AL

ZYNQT Processing System

of
Figure 60: Zynq-7000 PS Block Symbol

Diagram X Address Editor X ¥
@ a 2 o q + % F E C U f

* Designer Assistance available Run Block Automation i

1

r zynq_ultra_ps_e_o_ - j

AN 4

M_AXI_HPMO_LPD 4+

maxihpm0_lpd_aclk YNQ pl_resetnd (

Z ® pl clko r

UltraSCALE*

L Zyng UltraScale+ MPSoC = f
e I ) e & o P el £ of

Figure 61: Zynq UltraScale MPSoC Block Symbol

Diagram # Address Editor X 200
a X B © Q + E C o &

? Designer Assistance available. Run Block Automation

microblaze 0

[Il+ INTERRUPT

[ll+ pesus ' & pmB + |||
MicroBlaze™ ue +j
Reset
MicroBlaze
Figure 62: MicroBlaze Processor IP
50 www.Xilinx.com £ XILINX

© Copyright 2018 Xilinx



Lab Reference Guide

Adding a Zynq SoC Processor Block

1-1. Add a Zynq PS processor block to the design.

There are several ways to open the IP catalog. Select one of the following
procedures to add IP to the canvas.

1-1-1. Click Add IP to open the IP catalog.
= Click the Add IP icon in either the middle of the canvas or the toolbar.

This icon can be found in the middle of the canvas only when you are starting with a
blank page.

Diagram

This design is empty. Press th putton to add IP.

Figure 63: Opening the IP Catalog from the Initial Information Bar Display
--OR --

o Right-click any background space in the workspace and select Add IP.

Diagram ® Address Editor x
e e X = O Q + B)“CCJ’:’
N

®

-" Search...

", s SelectAl

.y ——
bt 2 TS )

Add Module...

Finning x
Figure 64: Opening the IP Catalog from Right-Clicking the Workspace
--OR --
o Press <Ctrl + I> to access the IP catalog.

Note that although the convention is to show the capital letter, the key combination uses
a lower case 'i'".
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Once the IP catalog opens, you can search for the Zynq SoC processor block.

Search: |

4 1G/2.5G Ethernet PCSPMA or SGMII ~ Search by
F 2D Graphics Accelerator Bit Block Transfer TEXt

4F 3CGPP LTE Channel Estimator Cnntent

4F 3GPP LTE MIMO Decoder

4 3GPP LTE MIMO Encoder Search

T el | Manually
by

4 AHB-Lite to AX| Bridge Scrolling

¥ Audio 125 Transmitter/Receiver
TF AXl-Stream FIFQ

IF AX] 1G/2.5G Ethernet Subsystem
IF AXl4-Stream Accelerator Adapter
4F AXl4-Stream Broadcaster

w

EMTER to select, ESC to cancel, Cirl+C for IP details

Figure 65: Two Mechanisms to Search for IP

1-1-2. Enter zynq into the Search field to narrow the search parameters (1).

The Zynq PS IP will only appear when Zyng-7000 SoCs or boards with these parts have

been selected for the design.

(1 match)

Figure 66: Narrowing the Search Parameters (Zynq-7000 PS)

This is the IP for the entire processing system (PS).
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1-1-3. Double-click the ZYNQ7 Processing System IP entry to add the processing system
block to the design (2).

Diagram ¥ Address Editor X
SO Q + ¥ C 9

7 Designer Assistance available. Run Block Automation

.\‘\\.-\..

processing_system7_0

poR +|||

- FIXED_IO + ||| .

M_AXI_GPO_ACLK ZYNQ M :éifz{ix: :
FCLK_RESETO_N i

i

ZYNQ7 Processing System

(
Figure 67: Zynq-7000 PS Block Symbol

Adding a Zynq UltraScale+ MPSoC Processor Block

1-1. Add a Zynq UltraScale+ MPSoC processor block to the design.

There are several ways to open the IP catalog. Since this is a blank canvas,
you are invited to click the add IP icon in the middle of the canvas.

1-1-1. Click Add IP to open the IP catalog.

Diagram
O +

f embd_design

N\

This design is empty. Press the button to add IP.

A

|)-‘

P o IR . ff"""‘#-

Figure 68: Opening the IP Catalog from the Initial Information Bar Display
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Regardless of whether the design already has IP placed, you can always open the IP
catalog in one of several ways:

o Click the Add IP icon in the toolbar of the workspace.

Diagram

&
X
Q

L X WYY

Figure 69: Opening the IP Catalog from the Add IP Icon

--OR --
o Right-click any background space in the workspace and select Add IP.

Diagram * Address Editor X
@ a2 ®m o q o+ ¥ # C g T
N
*
-" Search...
%, W SelectAll
.y
pRRLELL )G AddIP... )

Add Module...

Finning
Figure 70: Opening the IP Catalog from Right-Clicking the Workspace

--OR --

o Press <Ctrl + I> to access the IP catalog.

Note: Using Windows > IP Catalog will add the new IP to the top level of
hierarchy of the design — it will NOT add the IP to the diagram! You can,
however, float the Windows > IP Catalog and drag-and-drop from the catalog
onto the canvas of the block design.
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Once the IP catalog opens, you can search for the Zynq UltraScale+ MPSoC processor

block.
Search: |
4 1G/2.5G Ethemnet PCSIPMA or SGMII ~ Search by
F 2D Graphics Accelerator Bit Block Transfer TEXt
4F 3GPP LTE Channel Estimator Cnntent
TF 3GPP LTE MIMD Decoder 3 h
#F 3GPP LTE MIMO Encoder earc
S e e Manually

by

F AHB-Lite to AXI Bndge Scm"mg

¥ Audio 125 Transmitter/Receiver
IF AX-Stream FIFO

IF AX] 1G/2.5G Ethernet Subsystem
IF AXl4-Stream Accelerator Adapter
4F AXl4-Stream Broadcaster

w

EMTER to select, ESC to cancel, Cirl+C for IP details

Figure 71: Two Mechanisms to Search for IP

1-1-2. Enter zynq into the Search field to narrow the search parameters (1).

The Zynq UltraScale+ MPSoC PS IP will only appear when Zynq UltraScale+ MPSoCs or

boards with these parts have been selected for the design.

o,
Search: zynq| (T¥match)
.

*

£F Zyng UltraScale+ MPSoC .

Figure 72: Selecting the Zynq UltraScale+ MPSoC IP

This is the IP for the entire processing system (PS).

& XILINX

www.xilinx.com
© Copyright 2018 Xilinx

55



Lab Reference Guide

1-1-3.

Double-click the Zynq UltraScale+ MPSoC IP entry to add the Zynq UltraScale+ MPSoC
block to the design (2).

Diagram % Address Editor %

ala 2 ® ola + B o4 Coou

zyng_ultra_ps_ e 0

M_AXI_HPMO_LPD 4 [}
maxihpm0_Ipd_aclk pl_resetn0
® pl_clkd

UltraSCALE*

Zyng UltraScale+ MPSoC

Figure 73: Zynq UltraScale+ MPSoC Block in the Block Diagram

Running the Zynq Designer Assistance

Many IP blocks, including the Zynqg SoC IP block are supported by Designer
Assistance. Designer Assistance automates many of the commonly used basic
connections and/or configurations.

1-1.

1-1-1.

1-1-2.

1-1-3.

Use Designer Assistance to make preliminary connections to the Zynq SoC
IP block.

If the block design is not already open, select the Diagram tab in the Block Design pane
to view the block design.

.-;-tltl'essEtIi'_c' *
e O Q + | g

.
b Designer!ﬁdi.stance available@un Block .ﬁ-.utomatioa i

"Ill' <

Figure 74: Selecting the Diagram Tab

Click Run Block Automation to launch Designer Assistance.
The Run Block Automation dialog box opens.

Deselect Apply Board Preset because you already set the board preset in the
Re-customization wizard.
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Having this enabled here will overwrite any work you may have done in
re-customization.

¢ Run Block Automation ﬁ

Automatically make connections in your design by checking the boxes of the blocks to connect. Select a block on the left to display its
configuration options on the right. ‘

Q - -~
= -

~ | All Automation (1 out of 1 selected)

Description
This option sets the board preset on the Processing System. All current properties will be
| %F processing_system7_0 overwritten by the board preset. This action cannot be undone. Zyng7 block automation

applies current board preset and generates external connections for FIXED_IO, Trigger
and DDR interfaces.

MOTE: Apply Board Preset will discard existing IP configuration - please uncheck this box,
if you wish to retain previous configuration.

Instance: /processing_system7_0

Options

Make Interface External: FIXED_|IO, DDR

Apply Board Preset. @

Cross Trigger In; Disable w

Cross Trigger Out: Disable w

Figure 75: Running the Designer Automation Assistance on the Zynq PS

The dialog box lists the connections that will be created: the FIXED_IO (MIO connections)
and the DDR interface connections.

1-1-4. Click OK to make these connections between the processing_system7 block and the
package pins.

Customizing the Zynq Family's PS

The Zynq device's processing system (PS) contains a large number of
customizable features. The following instructions will illustrate how to access
various sections of the PS, not necessarily indicating which settings to configure.
Note that the Re-customization Wizard differs between the different processing
systems in the various Zynq devices.

1-1. Access the Re-customization dialog box.

1-1-1. Double-click the Zynq Processing System icon.
This could be the ZYNQ7 or ZYNQ MPSoC block.
--OR --
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Right-click the Zynq PS icon and select Customize Block.

Diagram » Address Editor X

@ @ ¥ ¥ o Q + 0 F® o2 C YU

* Designer Assistance available. Run Block Automation

r processing_system7_0
-

’
DDOR 4
FIXED 10 4
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n
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SR SP SV W Ry S

Block Properties...
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-

-

. Lrs  Make External

&
L. il ation...
"y "y .
A Customize Block... %
] IP Documentation

Semnam et \JMN 0T igen

Figure 76: Opening the Re-customization Wizard for the Zynq SoC PS

The Re-customization dialog box opens to reveal the PS's block design.
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1-2.

1-2-1.

Import board-specific settings.

If you are using an evaluation board, you may want to load the settings for
this board as it will contain many of the parameters specific to that board
(such as DDR memory timing parameters, enabled peripherals supported by
that board, etc.)

You can also create a .bd file for your custom board if you want and import
those settings.

The Zynq UltraScale+ MPSoC presets behave differently than the Zynq-7000
device presets as the Zynq-7000 device presets contain settings for the
various evaluation boards and the Zynq UltraScale+ MPSoC presets enable
you to create and recall your own specific settings.

Click Presets to access the pre-defined values associated with one of the supported
boards.

Note: Uf you are building a board of your own, it is possible to create your own preset
for that board. Presets are very convenient as they can describe the DDR settings as well
as enable the peripherals and their pin mappings for the specific board. This saves a
tremendous amount of effort for the designer.

¢ Re-customize [P )

ZYNQ7 Processing System (|

Page Navigator Zynq Block Design

© Documentation IP Location @p Import XP35 Settings

Zyng Block Design

5P 1

S E’
) Satings
PS-PL Configuration Eall = i

M0 2Ca TIC

Peripheral IO Pins 150} e + 9
CANG ot
CAM 1 Conll

ol

Figure 77: Accessing the Presets (Zynq PS)

1-2-2. Select the template for the board you are targeting.
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All the Xilinx boards that support the device that was selected during the project creation
are shown under the System Template (Presets) drop-down list. Even if you selected the
part by board, you have the opportunity to select a different board that has the same
part on it.

¢ Re-customize IP

ZYNQ7 Processing System ()

o Documentatio IP Location {és_t Import XPS;

-

~ Current Preset. None
Page Navigataf§
Save Configuration

-y
Zynq Block Defigh,
CI Apply Configuration ot

L] -
PS-PL Cnnﬁgd&atiﬂn‘.‘ Default
-

)
D
Peripheral /0 Pirfy,
*

ZCT08

L1 [

-
-
MO Configuration |~ (" ZedBoard

{ Wi &0 —
Clock Configuration My [
-—-J _da

Figure 78: Selecting a Preset Template (ZedBoard and ZC702 Shown as Examples)

The next instruction provides you with general guidance as to how to customize various
aspects of the PS. At the end of this instruction you will be provided with specific
guidance regarding how you are to customize the PS.

1-3. Select the page or specific block to re-customize.

1-3-1. Click the topic in the Page Navigator or any green (active) box from the Zynqg Block
Diagram.

Along the left are the navigational tabs that you will use to access different groups of
parameters.

Click the Page Navigator topic
4 Re-customize IP --OR-- =

Click any green box totakeyou | —
_ to that specific customization
ZYNQ7 Processing System (5.5) [
page
0 Documentation 'ﬂ' Presets IP Locati; port XPS Settings
Page Navigator ng Block Desian Summary Report
Zynqg Block Design " &
' 10 Perpherals
PS-PL Configuration ::‘3 - Appication Proosssor Unit (APU)
b B0 N .
Peripheral /O Pins {150y [ ARM Canax-AQ AR Cartax A0
CAMO Systam Laval cpu cu
CAN 1 Contrl Regs.
MIQ Configuration ms:? :;
.| PR - - i A

o0 -

fffff

Figure 79: Navigating the Zynq PS Recustomization Dialog Box

o PS-PL Configuration: This page contains all the signals that cross the PS-PL boundary.
For the Zyng-7000 devices, these signals are broken down further into:

» General: Contains default baud rates for the UARTs, FTM trace buffer settings,
PS-PL cross triggering enables, enables for the clock triggers, and reset.

= DMA Controller: Contains enables for the four peripheral request interfaces.
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=GP Master AXI Interface: Enables/disables access to the GP Master AXI Interfaces
to the PL.

=GP Slave AXI Interface: Enables/disables access to the GP Slave AXI Interfaces
from the PL.

= HP Slave AXI Interface: Enables/disables access to the GP Slave AXI Interfaces
from the PL and sets the port width.

= ACP Slave AXI Interface: Enables/disables access to the ACP Slave AXI Interface
from the PL.

o Peripheral 1/0 Pins

o MIO Configuration

o Clock Configuration

o DDR Configuration

o SMC Timing Calculation

o Interrupts (Zynq UltraScale+ has this setting under PS-PL Configuration)

Customizing the Zynq UltraScale+ MPSoC PS

The Zynq UltraScale+ MPSoC PS contains a large number of customizable
features. The following instructions will illustrate how to access various sections
of the Zynq UltraScale+ MPSoC PS, not necessarily indicating which settings to
configure.

1-1. Access the Re-customization dialog box.
1-1-1. Double-click the Zynq UltraScale+ icon.
--0OR --
Right-click the Zynq UltraScale+ icon and select Customize Block.

r )

‘ Block Properties.

LZYNGS

.,

®
“a, + X Delete
L UtraSCALE | X o
b,
".,. Search
.,
..’.

Q

W SelectAll
+  AddIP
Add Module

Figure 80: Customizing the Zynq UltraScale+ MPSoC

The Re-customization dialog box opens to reveal the Zynq block design.
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1-2. Select the page or specific block to re-customize.

1-2-1. Click the topic in the Page Navigator or any green (active) box from the Zynq Block
Diagram.

Along the left are the navigational tabs that you will use to access different groups of

parameters.
--Alternatively--
Click the Page Click any green box to
Navigator topic take you to that
specific customization
page
# Re-customize IP l / . o’ @

Zynq Ultrascale+ MPSoC (3
© Documentation  £F Presets

IP Location

Page Navigator -

PS UltraScale+ Block Design

Switch To Advanced |\

P35 UltraScale+ Block

APU

PS-PL
Ceonfiguration

| ‘ Clocking ‘

110 Configuration

N ocm
[s]V) .J ccl H
PCle Gen2 x1/x2/x4
pS-PL Confgurtion
x|
X
o o | it
ENE Core SW 5t
o I [
g X L
B [
— 3t
:
FPD_DMA e iﬁ
i
;
rE
F
— B
[To EMI0 > E a
N st
l—b
it
csu PMU DOR Controller i
LPD_DMA {DDR3, DDR4, LPDDR3, LPDDR4} E

Figure 81: Re-customize IP Dialog Box

o PS-PL Configuration: This page contains all the signals that cross the PS-PL boundary.
These signals are broken down further into:
» General: Contains interrupts from PS to Pl and PL to PS, Address Fragmentation
parameters and others such as the RTC, DMA, and Live Audio and Video settings.

= PS-PL Interfaces: Contains enables for all of the available AXI masters and slaves
including the ACP and ACE slave AXI interfaces.
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= Debug: PS - PL cross-trigger inputs and outputs and general-purpose inputs and

outputs.
o 1/0 Configuration
o Clock Configuration
o DDR Configuration

Selecting a Zynq7 PS Preset Template

1-1. Configure the ZYNQ7 processing system using the Preset template.

1-1-1. Double-click the ZYNQ7 Processing System IP block to open the Re-customize IP

dialog box.

1-1-2. Click Presets in the Re-customize IP dialog box.

This preset contains settings appropriate for your board, such as peripheral pin locations,
DDR memory parameters, etc.

1-1-3. Select the preset for your board.

¢ Re-customize [P

Zynq UltraScale+ MPSoC (]/
[ ] Dncumentatmn IP Location

Page Navigator - PS5 UltraScale+ Block Design

RPU

Switch To Advanced Mode ‘

B8 UiraScale+j Tegion

Figure 82: Selecting a Preset Template

1-1-4. Click OK to load the values associated with this preset.
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Customizing the MicroBlaze Processor

1-1. Configure the MicroBlaze processor system with a Typical configuration.
The Typical configuration is one of several customizable configurations. It
includes an MDM interface for debugging, instruction and data caches for
use with DDR memory, and exception/interrupt handling. This configuration
provides a balance between frequency, area, and overall performance.

1-1-1. Double-click the MicroBlaze IP block or right-click the MicroBlaze IP block and select
Customize IP.

Block Properties
% Hignlight
I | X Delete
i . = + B copy
MicroBlaze ™ "%
L .: o | Q  Search..
s Wr o SelectAl
Right'c"'::k". +  AddIP..
“. Add Module...
", Lr, Wake External
Figure 83: Starting Customization on the MicroBlaze Processor
The Re-customization IP dialog box opens.
64 www.xilinx.com & XILINX

© Copyright 2018 Xilinx



Lab Reference Guide

1-1-2. Select Typical from the Predefined Configurations > Select Configuration drop-down

4 Re-customize IP =
MicroBlaze | ‘
o Documentation IP Location fd‘ Advanced
IP Symbol | Resources Component Name | microblaze_0
Frequency
B Area

Welcome te MicroBlaze Configuration Wizard
B Performance

Resource Estimates M iCrO Blaze =

100.0 Usage Information

s0.0  Select a predefined configuration with Select Configuration below. Information about the selected configuration

200 can be found in the tooltip. Each predefined configuration completely changes the MicroBlaze parameters.

7004 & To modify the configuration, click on the Mext button, click on the Advanced button at the top to directly
F access parameters in a tabbed interface, or click OK to accept the configuration and close the dialog.
<G00 +——
5
5 5004 Predefined Configurations

40,04 Select Configuration | Typical v

3004 Current Settings

General Settings .
Minimum Area
2007 " I
Se\emmg\gmm U@(WWP;TT?:E IE v
1007 o Waximum Frequencf
.
0.0 | Enable MicroBI& | jrum witmme a , *
wet . .
00 pnnn®

.
Low-end Linuxwith Wi e, *
| Use Instruction e

-
.
+_Enable Exceplio Frequency Optimized  o*
Resource Usage Yy, -
Use MEhey vanpgement, 4ue**
BRAM: DSP48E:
6 3 Enable Discrete Pors

Next = Page 10f 8

Figure 84: Selecting the Typical Configuration for the MicroBlaze Processor

Notice that the Enable Microprocessor Debug Module, Use Instruction and Data Caches,
and Enable Exceptions options are automatically selected as part of the Typical
configuration. Cache memory is good to have when dealing with slower memories such
as DDR and Flash;

1-1-3. Review the default settings for the Typical configuration.

1-1-4. Deselect the Use Instruction and Data Cache option.
This is done to illustrate how preconfigured settings can be overridden by the user. Cache
is most useful when applied in conjunction with DDR memory. If the MicroBlaze

processor is running entirely out of block RAM, the caches may actually degrade the
performance of the system.

Note that there are several pages where modifications to this configuration can be made.
The details are out of the scope of this lab. You can explore these settings as time
permits.

1-1-5. Click OK to save this configuration.
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Adding IP to an IP Integrator Block Design

1-1. Open the IP catalog.

1-1-1. The IP catalog can be opened in one of several ways:
o Right-click any background space in the workspace and select Add IP.

Diagram ® Address Editor x
@ @ 9 = O Q + ¥ & C 9 T
N

®

-" Search...

", s SelectAl

.y ——
bt 2 TS )

Add Module...

Pinning
Figure 85: Opening the IP Catalog from Right-Clicking the Workspace

o Press <Ctrl + I> to open the IP catalog.

o If the design is empty, you will be invited to add IP by clicking either '+" icon.

Diagram

This design is empty. Press th sutton to add IP.

o Aa, AN A

Figure 86: Opening the IP Catalog from the Initial Information Bar Display

Important Note: Using Windows > IP Catalog will add the new IP to the top
level of hierarchy of the design—it will NOT add the IP to the diagram! It is,
however, possible to float this window and drag-and-drop IP into the Block
Design canvas.
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1-2.

Once the IP catalog opens, search for the desired piece of IP.

1-2-1. Type all or part of the IP name into the Search field.

1-2-2. Scroll to the desired piece of IP.

Search: |

IF 1GI2.5G Ethernet PCSIPMA or SGMII

F 2D Graphics Accelerator Bit Block Transfer

4F 3CGPP LTE Channel Estimator
4F AGPP LTE MIMO Decoder
4F AGPP LTE MIMO Encoder

P

¥ AHB-Lite to AX| Bridge

¥ Audio 125 Transmitter/Receiver
TF AXl-Stream FIFQ

IF AX] 1G/2.5G Ethernet Subsystem
IF AXl4-Stream Accelerator Adapter
4F AXl4-Stream Broadcaster

~ Search by
Text
Content

Search
Manually
by
Scrolling

w

EMTER to select, ESC to cancel, Cirl+C for IP details

Figure 87: Two Mechanisms to Search for IP

1-2-3.

Double-click the name of the IP to add it to the design (if you use this method, the IP

catalog will close after the IP has been added to the design).

or

Drag-and-drop the IP into the workspace.

The IP catalog will remain open once the IP has been added to the design. This is a
convenient way to quickly add multiple pieces of IP. Pressing the <Esc> key will close the

IP catalog.
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Customizing IP

Almost every piece of IP is customizable. This provides a great deal of flexibility to
the designer to create a system that is tailored to specific needs.

1-1. Open the Re-customization Wizard for the desired piece of IP.
1-1-1. Double-click the IP block.

Alternatively, you can right-click the IP block and select Customize Block from the
context menu.

Voo a--

Block Properties...

r

*

Highlight

Op1[7:0] -

Op2[7:0] Right-click X Delete
4 B copy

L

]

| Q,  Ssearch..
I Wr  Selectal
1
\

4  AddIP..
\ Add Module...

/& Customize Block...

F Documentation

i l | Gl ﬂ'entation - 3

Figure 88: Opening the Recustomization Wizard for a Piece of IP

‘n‘

The Re-customization Wizard for that piece of IP opens.
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Making Manual Connections Between Two Objects in the IP Integrator

Making connections is a simple process in the IP integrator tool. Hover over a
port or interface on a block with your mouse (the cursor changes to a pencil icon
from the arrow icon). You can then click-drag the connection to a legal port or
interface. As the connecting wire is stretched to its destination, an assistant runs
in the background and places a green check mark next to all the ports or
interfaces that are allowed to be connected when the cursor approaches a
legitimate connection point.

There are two mechanisms for making these connections: Using the Run
Connection Automation feature, which is available for most IP, and manual
connections. The latter is addressed here.

1-1. Connect two IP blocks using the manual connection technique.

1-1-1. Click a port or interface to begin the connection process.

Hover Mouse to
Get Pencil Cursor

Figure 89: Hovering the Mouse Over a Port to Get the Pencil Icon

The port or interface is highlighted, showing that it has been selected and the cursor
changes to a pencil, indicating that it is ready to draw/connect a wire.

1-1-2. Drag the pencil to another port or interface.
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As the cursor approaches a valid port or interface, a green arrow appears next to legal
connections points.

da

B

T

— <

Found 1 perl(

-/

./\,-u["\s

Figure 90: Finding Legal Connection Points

1-1-3. Release the mouse button to make the connection.

L W

AN

Figure 91: Finishing the Connection

Interfaces are connected in exactly the same way, except that a single wire or vector is
not connected. Rather, a bundle of signals and/or buses is connected.

Note: If you want to exit this drawing mode, press <Esc>.
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Renaming an IP Block

Renaming an IP block often helps the designer keep track of what that particular
piece of IP does rather than what it is.

1-1. Rename the IP block with the new name for this piece of IP.
1-1-1. Select the desired IP block in the Block Design window (1).

The current name of the selected IP block appears in the Block Properties window when
the General tab is selected.

1-1-2. Enter the new name for this specific piece of IP into the Name field (2).

% . . \

JPPTLLL Name of Specific p
o] Instance of IP |

»
Block Properties ? 0O E._Q.X @
L - I
4F util_vector_logic_0 @ P - ) j
o J
Mame: (. an® L -

Name of IP Type

Parent name: 4

General Properties IP 4

Figure 92: Renaming an IP Block

1-1-3. Press <Enter> to save the change.
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Adding a Port to an IP Integrator Block Diagram

Ports are constructs that allow signals to pass between hierarchical levels. Ports
can be combined together to form interfaces. Here you will learn how to create a
single port. Ports can take on a variety of special cases, all of which can be
selected through the type parameter.

Port Type |[Meaning

Clock Clock signals: placed on clock networks; enter the frequency
in the Frequency field

Reset Reset network

Interrupt For embedded systems: ports marked as interrupt are
entered into the interrupt select table for the processor(s)

Data General-purpose data signals

Clock Enable|Clock enable signals: used with clocks

Other Undefined signals: cannot be connected to ports other than

those marked as "other"

1-1. Create a port.

1-1-1. Right-click an unoccupied section of the Vivado IP integrator canvas (1).
1-1-2. Select Create Port (2).

ng ht' Create Comment
CIiCK CCreate Port... )

.
.
-
-
*
*

“an

Lood.w o asidil

;‘ Create Interface Port...

‘tt," Regenerate Layout
*

*
,+* | T saveasPDFFile..

Figure 93: Creating a New Port

72

www.xilinx.com
© Copyright 2018 Xilinx

& XILINX



Lab Reference Guide

The Create Port dialog box opens.

¢ Create Port ﬁ

Create port and connect itto selected pins and ports

Port name: I Name of the Port I

Direction -
Type: ]_“‘_-pe v

Create vector:

~N. 7

I/;\I
(?) oK Cancel

Figure 94: Create Port Dialog Box

1-1-3. Enter the name of the port in the Port name field.
1-1-4. Select the port direction as input, output, or inout/bidirectional.
1-1-5. Select the type to be according to the table below.

1-1-6. Ensure that the Create vector box is checked and If this port is more than one signal
wide, select the Create vector option and indicate the range of the vector.

1-1-7. Click OK.
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Adding an Interface Port to an IP Integrator Block Design

Interface ports are mechanisms that allow a grouping of signals to pass between
hierarchy modules or hierarchical levels.

1-1.

1-1-1. Right-click an unoccupied section of the IP integrator canvas (1).
1-1-2. Select Create Interface Port from the context menu (2).

1-1-3.
1-1-4.

1-1-5.
1-1-6.

1-1-7.

Create an interface port.

Ctrl+y
nght- S Search... Ctri+F
Click & Select Al Ctrl+A

® £ AddTP... Ctrl+I
.'.'@ @ P Settings...
. ¥ Validate Design F6

Create Hierarchy...
‘e Create Comment

Create Interface Port... Ctrl+L

@ T

&-“ l“&“"‘ —]

Figure 95: Creating an Interface Port

Note: You can also press <Ctrl + L>.
The Create Interface Port dialog box opens.

Enter the name of the interface port.
Enter or select the VLNV.

VLNV stands for vendor, library, name, and version. Typically this option is populated by

the tool.

Select if the interface port is a master, slave, or monitor.

Select to connect to the specified port or just have the interface port floating.

,"/ \", Create interface port

Interface name: || 0]
VLMV: R

Mode: L eane- S

[] Conniect to selected interface GPIO_0

Figure 96: Create Interface Port Dialog Box

Click OK.
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Making a Pin or Interface External

There are several mechanisms for making a pin or interface external. The easiest

way is described here.

1-1. Make your ports and/or interfaces external to the block design.

1-1-1. Locate the IP block containing the pin or interface you want to make external.

Right-click the pin or interface, making sure that just the pin of interest is highlighted.

1-1-2. Select Make External.

=
— =

Right-click
Block Pin Properties...
\ % Highlight >
-
L]
> | B Copy
..
M
s Q,  search...
. W SelectAll
.
-
s |+ AddIP.
*
A Addiodyle
(U"x Make External Ctrla
IP Settings...

Figure 97: Making a Port or Interface External

Validate Design

v
r

A port is created and a net is generated to connect it to the pin or interface that you

specified.
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Running Connection Automation

1-1. Use the Connection Automation to make connections to the the desired
piece of IP block.

1-1-1. Click Run Connection Automation in the Design tab information bar.

Diagram » Address Editor X
@ e 3 ® 0 Q $ + % FE AC I D
/ Designer Assistance available.@un Connection .ﬂ.utomatioD

Figure 98: Running Connection Automation

This opens a Run Connection Automation dialog box listing all the IP currently in the
design that can have Designer Assistance run on it. IPs are listed in a hierarchy on the left
where each child node of an IP node represents an interface that is eligible for
automation. Any options associated with a particular automation will be shown on the
right whenever an interface node is selected on the left.

1-1-2. Click the Expand All icon (%) above the list of IPs in the left-hand panel so that you have
a full view of all the IP available for connection automation.

1-1-3. Check your interface ports, on which Connection Automation will be run.

Notice how options appear on the right after the interface node is selected. In some
cases, you want to leave all automation options at their defaults but, in other cases, it can
be useful to customize the options here. For example, several automations allow you to
select which clock or AXI master will be automatically connected to the IP.

# Run Connection Automation @
Automatically make connections in your design by checking the boxes of the interfaces to connect. Select an interface on the leftto display its
configuration options on the right
Q = =
~ }RH Automation ( outof  selected)
v &
a Select an interface pin on the left panel to view its options
i

Figure 99: Generic Run Connection Automation Wizard

1-1-4. Click OK to run the selected automation.

Connection Automation is fully capable of performing multiple connections—here a
single connection was illustrated to show the basics of the capability.
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Running Connection Automation for Multiple Modules

The Connection Automation Wizard automates many of the commonly used
basic connections between IP catalog components in the block diagram editor.
Connections include AXI, clocks, reset, and external ports. Specific connections,
such as interrupts, IP specific, and custom user connections are not processed by
the wizard and must be completed manually. Many IP blocks are supported by
the Connection Automation Wizard.

1-1. Use Designer Assistance to automate multiple connections.

1-1-1. Click Run Connection Automation in the Design tab information bar.

Diagram » Address Editor X
@ e 3 ® 0 Q $ + % FE AC I D
/ Designer Assistance available.@un Connection .ﬂ.utomatioD

Figure 100: Running Connection Automation

This opens a Run Connection Automation dialog box listing all the IP currently in the
design that Designer Assistance can run automations on. IPs are listed in a hierarchy on
the left where each child node of an IP node represents an interface that is eligible for
automation. Any options associated with a particular automation will be shown on the
right whenever an interface node is selected on the left.

1-1-2. Click the Expand All icon (%) to ensure that the list of available automations is fully
visible.

1-1-3. Check the node that corresponds to automating connections for the following IPs and/or
interface: IP core.

If asked to check All, select the top-level All Automation node. Similarly, selecting an IP
node will automate connections to all interfaces available under that IP.
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Notice how options appear on the right after the interface node is selected. In some
cases, you want to leave all automation options at their defaults but, in other cases, it can
be useful to customize the options here. For example, several automations allow you to
select which clock or AXI master will be automatically connected to the IP.

-

¢ Run Connection Automation

Automatically make connections in your design by checking the boxes of the interfaces to connect. Select an interface on the left to display its
configuration options on the right.

Q = =
~ | All Automation (3 out of 3 selected)
~ /1 F axi_bram_ctrl_0
< {I} BRAM_PORTA

Description

Connect Slave interface (/axi_bram_ctrl_0/S_AXl) to a selected Master address space.

Options
¥ {lf BRAM_PORTB
o b Master: Iprocessing_system7_0/M_AXI_GP0O
oy
Interconnect IP: Auto w

Crossbar clock source of Interconnect IP: | Auto
Clock source for Master interface: Auto

Clock source for Slave interface: Auto

" \_'_,-ﬁ, \‘.-"*‘L . A . k‘m_

e g P prisimn )i P s o N . g0

Figure 101: Run Connection Automation Connecting the PS to MicroBlaze Processor (Zynq SoC)

1-1-4. Click OK to run the selected automation.

Note that use of Designer Automation is not a required part of the design flow. Any
automation done via Designer Assistance can also always be done manually.
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Running Block Automation

1-1. Use Block Automation to automate the configuration of recently
instantiated IP.
1-1-1. Click Run Block Automation from the Designer Assistance information bar.
Diagram *x Address Editor X
@ a N X © Q + &% A E o» C U
* Designer Assistance available
R SRR Ve SN SN Y Saame
Figure 102: Designer Assistance - Block Automation (Run Connection Automation May be
Absent)
This opens a Run Block Automation dialog box listing all the IP currently in the design
eligible for block automation. IPs are listed in a hierarchy on the left and any options
associated with a particular automation will be shown in the right pane whenever an IP
instance is selected in the left pane.
1-1-2. Click the Expand All icon (%) to ensure that the list of available automations is fully
visible (1).
1-1-3. Select either the top-level All Automation check box or individual blocks as listed
below.
Unless otherwise indicated within the block list, maintain default automation options for
all blocks.
o Blocks: the desired piece of IP
1-1-4. Deselect Apply Board Preset when using Zynq devices, as this will undo any work that

you have done in the processor's Re-customization Wizard (2).

¢ Run Block Automation

Automatically make connections in your design by checking the boxes of the blocks to connect. Select a block on the leftto display its
configuration options on the right ‘

Q = =

matnn[ outof selected)

Description

This option sets the board preset on the Processing System. All current properties will be
overwritten by the board preset. This action cannot be undone.

NOTE: Apply Board Presetwill discard existing IP configuration - please uncheck this box,
if you wish to retain previous configuration

Instance:

Options e
Apply Board Preset [

Py o
()

Figure 103: Run Block Automation Dialog Box

1-1-5. Click OK to run the selected automation (3).
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Locating Objects in the Board Design

Some designs can become quite large and complex. When "Regenerate Layout
is run, how can you find various IP blocks, nets, or ports/interfaces? This
instruction reviews the use of the design hierarchy in locating objects.

1-1. Locate the object.
1-1-1. Locate the Design Hierarchy window.

This is where all the elements in a design are located. Elements are organized into
external interfaces, interface connections, ports, nets, hierarchical blocks, and IP.

BLOCK DESIGN - blkDsgn *

Sources | Design x Signals | Board ?2_00
Q = H &
#

> Forts
3 lote

IP Modules

> F
>
» IF
> F
s

Figure 104: Locating the Design Hierarchy View

1-1-2. Expand the branch corresponding to the type of element you are looking for (hierarchy
block, port, etc.)
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If you are looking for a specific port or interface on an IP block, you can expand that IP
block. Hierarchy blocks contain their own hierarchy of elements.

BLOCK DESIGH -
Sources | Design X Signals | Board ? 00O
a = H o
%, blkDsgn -~
~ External Interfaces
¥ B
yE
v Interface Connect Expand fields to access
= specific elements in the IP
= block
» [ Nets Expand fields to access
» objects of these types
» ¢
» ¢
> F
> F
ENE ] bl w

Figure 105: Expanding Branches in the Design Hierarchy Tree

1-1-3. Click the specific element or elements that you want to locate.

The Schematic view will highlight (select) that item.
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Mapping Peripheral Addresses

Ensuring that each peripheral has its own memory location is a key aspect of
getting the hardware and software to work together.

1-1. Ensure that all peripherals have an address assigned to them.

1-1-1. Select the Address Editor tab.

Diagram x‘AddressEditor x,
Q = = H

Cell Slave Interface  Base Mame

~ 4F processing_system _
~ [ Data (32 address bits : 0x40000000 [1G )

v Unmapped Slaves (1)

TR L B i B i 8 it P

Figure 106: Locating the Address Editor Tab

1-1-2. Click the Expand icon (%) to expand all the entries in the window.
1-1-3. Search for any field containing the text "Unmapped Slaves".

This field will appear only once for each AXI tree.

If there are unmapped devices, continue with the next instruction; otherwise skip the
next instruction.

1-2. Assign addresses for any peripheral that do not yet have an address
assigned to them.

1-2-1. Right-click the peripheral that you want to assign an address to.
1-2-2. Select Assign Address to assign addresses peripheral by peripheral.

--OR --
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Select Auto Assign Addresses to assign addresses to all peripherals that do not have an

address assigned to them.

Diagram »* | Address Editor *

Q = = #=

Cell Slave Interface
v F

~ H a‘:az-.:a-:-:r-:—ss nits : Ox4000
nmapped Slaves (1)

'.‘ﬁ PIO_output_from PS

S AXl
v IE L obka Assign Address
-
~ B outap2 its Y

OR

.
...%----1-11
. .
EXClUngegment

-
1 -

(32 addres
Bl Auto Assign Address

a

. -

Group by Master Interfaces

Exportto Spreadsheet..

Figure 107: Opening the Dialog Box for Assigning an Address

Generating Output Products

Once a block design has been created, its output products can be generated. The
synthesis task automatically runs this phase; however, many other operations
require this step to be taken, such as exporting a block design for SDK.

1-1. Generate the output products for the items you want.
1-1-1. Select the items you want to generate the output products.
It may be necessary to expand the hierarchy in the Sources window to locate the
object(s) of interest.
1-1-2. Right-click the items and select Generate Output Products from the context menu.
Sources »x Design Signals Board ?_00
Qlz|= |+ Right-Click the b
- Item(s) You
~ @ / Want to
~ Bl Generate
v@ Qutput
T Products For
Soutce o Propetes
= OpenFile
>
Create HDL Wrapper... sompile Order
Wiew Instantiation Template
Reset Output Products...
Figure 108: Selecting the Items to Generate Output Products For
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1-1-3.

The Generate Output Products dialog box opens, listing which output products will be
generated.

How the design will be synthesized is up to the user. Global means that all of the IP in
the design along with the user code will be synthesized. Out of context per IP will
synthesize and generate a netlist for each piece of IP. Out of context per Block Design
will synthesize only the contents of the selected block design.

Select the Global synthesis option so that the complete design—the block design, its IP,
and the user code (including the wrapper)—will be generated.

¢ Generate Output Products ﬁ

The following output products will be generated.

y

Preview

Q

v @uE

M4
W

Ul Synthesis
il Implementation
il Simulation

Synthesis O

Dut of context per IP
Out of context per Block Design

Run Settings
MNumber of jobs: | 2 B

oy

Figure 109: Managing the Output Products

The Run Settings specify the number of processors on your development machine that
you would like to run the task on. Generally, this is set to the maximum number of
processors.

1-1-4. Click Generate to start the generation process.
When generation completes, a success dialog box opens.
gl".{p Generate Qutput Products @
:I Generation of output products completed successfully,
Figure 110: Successful Output Products Generation
1-1-5. Click OK to close the Generate Output Products dialog box.
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Creating a Hierarchical Block in a Block Design

Hierarchy blocks are useful for grouping similar logic together to simplify
cluttered block designs.

1-1. Create and name a hierarchy block.

There are two processes involved in creating a hierarchy block. One is the
creation of a hierarchy block; the other is the addition of IP to the block.

These two tasks can be performed in either order:

e Select the IP to be included in the hierarchy block and create a hierarchy
block around that IP

« Create an empty hierarchy block and add IP to it.

These processes are not mutually exclusive because once a hierarchy block is
created, additional IP can be added to it regardless of how the hierarchy
block was initially created.

The following describes how to create an empty hierarchy block.

1-1-1. Right-click in the block diagram.
1-1-2. Select Create Hierarchy from the context menu.

The Create Hierarchy dialog box allows you to specify the name for the hierarchy.

1-1-3. Enter the name of your hierarchy in the Cell name field.

# Create Hierarchy [&J

Please specify name of hierarchical cell to
create in blkDsgn. You can also move selected ’
blocks to new hierarchy.

ceiname: | Per Instruction |

®

Figure 111: Create Hierarchy Dialog Box

1-1-4. Click OK to create an empty hierarchy.

Note that if you were to select the IP from the canvas and/or the Design view, then
follow the above tasks—you will create the hierarchy block with the IP already included
in it.
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Adding IP to a Hierarchy Block

IP can be added to a hierarchy block before or after the hierarchy block is

created.

1-1. Add your IP modules IP blocks to the hierarchal block.

1-1-1. Select your IP modules IP blocks.
This can be done graphically by using <Ctrl + click> to select each piece of IP from the
canvas as well as selecting the IP from the Design tab.
Note that when you select the IP blocks in the block diagram, they will also be
highlighted in the Design window and vice versa.

1-1-2. Drag-and-drop the IP into the name of your hierarchy.
When moving the IP, you will notice the "plus-sign-in-a-diamond" appear in the IP's
outline. This indicates that it will be added to the hierarchy block that it is being dragged
over.

St ‘M —
Hierarchical Block

Figure 112: Example of Dragging IP into a Hierarchical Block
Alternatively, if the hierarchical block has not yet been created, you can select the IP
from the canvas as well as the Design tab, then right-click the canvas to access the
context menu and select Create Hierarchy.
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Expanding the Contents of a Hierarchical Block

Sometimes it is easier to understand the diagram when the contents are
displayed in another tab, but sometimes you want to see the context of how the
contents of a hierarchical block interact with the current level of hierarchy.

1-1. Expand the name of your hierarchy.
1-1-1. Locate the name of your hierarchy.

This can be done by visually searching through the canvas, or using the alphabetical list
of items in the Design tab.

1-1-2. Click the '+' sign in the upper-left corner of the hierarchy block.

Figure 113: Expanding a Hierarchy Block

Note: The hierarchy block can be collapsed by clicking the '-' button in the upper-left
corner.
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Opening a Hierarchical Block in a New Tab

Once a hierarchy exists, there are times when you might want to see what is
happening inside the block. Here's how to access the contents of a hierarchy
block.

1-1. Open the name of your hierarchy in a new tab.

As with many other features of the tool, there are several ways to gain entry
into the hierarchy block. First, you must identify which block you want to
enter.

1-1-1. Identify the block that you want to enter.
This can be done in one of two ways:

o Right-click the hierarchy block and select Open in new tab or press <F4>.

e
h 5 ¢

Sub-block Properties...
— X Delete
& B copy

Q  Ssearch...
W SelectAll

+  AddiP..
Add Module...
Orientation
* IP Settings...
*e [ validate Design

L]
Y
- "wg Y] Openinnewtab ?

Fxns

Figure 114: Opening the Hierarchy Block in a New Tab

o Alternatively, you can use the hierarchy browser, which is the name of the block
diagram found immediately below the Diagram tab.
1-1-2. From the top left of the Diagram tab, use the Hierarchy Path tool to browse the
hierarchies in the block design.
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1-1-3. Select the name of your hierarchy from the listing of hierarchies to open the hierarchy

in a new tab.

Diagram <
QX E O Q = & +
>

) bIszg‘n.Q
. .

*.'

» p
F

m
Figure 115: Access the Hierarchical Blocks in a Block Diagram

Note: If this is not available as shown in the figure, click the Settings symbol in the
extreme top-right corner. Go to the General section and select the Show Hierarchy

option.
the name of your hierarchy opens in a new tab with the name Diagram - the name of
your hierarchy.
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Marking Signals for Debugging

The Vivado IP integrator enables you to mark signals for debugging. These
signals are collected and automatically tied into a special type of debugging core
called the Integrated Logic Analyzer (ILA). This type of core, unlike the VIO,
contains both simple and complex triggering mechanisms and memory for
storing full-speed samples.

1-1. Mark the net or nets that you want to mark for debugging for debug.
1-1-1. Select the net or nets that you want to mark for debugging.

You can select them from the canvas or Design list window.

| BLOCK DESIGH - blkDsgn

sources Desiagn X Signals Board ? 00 Diagram X Address Editor X
Q = A % Q ¥ ®m € Q s + B C g & <
5 o A &,
v Net F
:3&[ L .......... .Y.‘ J,
g = E e ] —— >
= .‘ y
- —
: = Xa | “
z SETON —— aXa ‘ H = |
: = ) f— -
- 1 . ] = ]
I = L ,
I ]
> *
> o
] ;
~ B o
. . I B ;
System Net Properties ? 00X E} /’
T# GPIO_or_VIO_Res - -3 ’
g - k. b th “*—JMM‘
Figure 116: Selecting Nets
1-1-2. Right-click to open the context menu.
1-1-3. Select Debug.
3 System Net Properties... Ctrl+
X Delete Del
Make Connection...
Z=  Diagram Fa
IC_ Debug D)
Create Hierarchy...
Create Port... Ctrl+!
Create Int
Figure 117: Marking the Nets for Debugging
90 www.xilinx.com & XILINX

© Copyright 2018 Xilinx



Lab Reference Guide

Updating IP

The Vivado Design Suite continuously checks for possible problems during all
phases of operation.

When older designs are brought into a newer version of the Vivado Design Suite,
there is often a mismatch between the IP versions in the design and those that
are available in the newer version of the tools. These discrepancies are reported
in both a pop-up dialog box as well as the Report IP Status command.

While there are a few reasons for keeping the original version of the IP, it is
usually preferable to update the IP by using the Report IP Status command.

1-1. Run the IP Status report to identify which IPs are locked (out of date) in the
block design.

1-1-1. If it is not already available, open the block diagram.

When the Diagram tab is selected, the information bar indicates if any IP blocks are out
of date and need to be upgraded. From here you can generate the IP Status report.

Block Design 1 .

\3 The design haOJIocks that should be upgraded.‘&eport P Statuls. Upgrade Later

%o Diagram X ddress Editor X e i
3] #l »

o Number Here Indicates IP

ac Blocks That Need to be

_; Upgraded

Q

g

¢ ‘@L@{d =

b H
e T T S WP CSSE L W NEL & W

>
=l

‘ I
|
;
j
!
&
i

-~ amd? "-J‘*"'**'“*““"“/

Figure 118: Report IP Status Command in the Block Design

1-1-2. Click Report IP Status in the information bar to generate the IP Status report.

Alternatively, you can run select Tools > Report > Report IP Status to generate the IP
Status report.

1-1-3. Review the IP Status report.
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The IP Status report gives you the status of all IP in the design, current and
recommended versions of IP if the IP needs to be upgraded, the change log of IP
revisions, etc.

The IP Status column provides you the reason for IP being locked.

IP Status - ip_status O « =

-
a Revision Changes [ | Other '

&

a1
Source File IP Status Recommendation Changelog ...... CurrentVersion Recommended Ver:
S

|6 E

More info ... 2.1(Rev. 4) 2.1{Rev. 5)
More info ... 2.0 (Rev. 6) 2.0 (Rev. 7)

Y

[T ——— - | [ [ [50kev.6)  [50Rev.?) :
Recommendationfor - X
1P Status Information for B s k'Y P
| : Iy ._" . _ reason(s): recommendation(s): T -
= IP definition ' for IP *Target IP definition "M s RSSs requires a .
i - - .. has a different revision change. Please review the change log before upgrading
revision in the IP Catalog. _ thelP.

4|

@ It is not possible to parameterize or generate an IF when locked. No

synthesis or simulation outputs are available for this IP, so synthesis
or simulation cannot be run. Please either upgrade the IP using the
current Vivado software or regenerate the IP using the original
Vivado software it was customized with, and then import into this
project.

Figure 119: IP Status and Recommendation Columns IP Status Report

\M- ~%

1-2. Upgrade your IP modules to the current version.

1-2-1. Place a check in the checkbox of the IP you want to upgrade to indicate that you will
take further action on these cores (1).

1-2-2. Click Upgrade Selected in the IP Status window to begin the IP upgrade process (2).

IP Status -ip_status

Q, Revision Changes [ | Other

=

4

o |

Source File P Status Recommendation |Change Log Current Version Recommended Version

B b

/IEE

IP revision change  Upgrade IP Moreinfo 2.1 (Rev. 4) 2.1 (Rev. 5)
IP revision change ~ Upgrade IP Moreinfo 2.0 (Rev. &) 20(Rev. 7)

Figure 120: IP Status Report

1-2-3. Click OK in the Upgrade IP dialog box to acknowledge the upgrading of the selected IP
to the current version.

éj Upgrade IP IEI

The upgrade process will upgrade the IP to the current version. Would you like to proceed?

| 0K | ’ Cancel

Figure 121: Upgrade IP Dialog Box

1-2-4. Rerun the IP Status report to confirm that all the IP have been upgraded.
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Regenerating the Layout

The canvas can be some disorganized after manual edits. The IP integrator tool
can automatically reconfigure the layout to be ascetically pleasing.

1-1. Regenerate the layout.
1-1-1. Right-click anywhere on the canvas and select Regenerate Layout.

Alternatively, you can click the Regenerate Layout icon.

o

Diagram x Address Editor X
e ¥ = o Q + 51 »‘@g 1 NI

PRI W NPT I SN SR

Figure 122: Regenerating the Layout

Running a Design Rule Check/Design Validation

Partial design rule checks are automatically run every time an IP is connected.
Design validation is a more comprehensive (but not exhaustive) block
design-wide verification and must be manually run.

1-1.  Run a manual design validation.

1-1-1. Select Tools > Validate Design.

’ =
File Edit ij:r. Reports Window Layout View Help
=, W o« 'y validate DesigD e |
Create and Package Mew IP...
~ PROJECT MANAGER Create Interface Definition... Bo
-I:I- Seftings Enable Partial Recunﬂguration...
W TGP T N PR

Figure 123: Validating the Design
When design validation is complete, results are reported via the Messages tab at the
bottom of the Vivado IDE.

Because quite a number of messages may be displayed, you have the option of filtering
what to view.
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If no issues are found, then a dialog box will appear that reports that validation
succeeded.

1-1-2. Click OK to close the dialog box.
If issues were located:

1-1-3. Select the Messages tab to view the items discovered by the validation process.

1-1-4. Filter the types of messages by placing a check mark next to the types of messages you
want to see: errors, infos, or status.

The display is automatically updated.

Hyperlinks are provided to help you quickly locate the issue.

Tcl Console Messages ® Log Reports Design Runs

Q = £ ¥, 2 1 V| @Emor(3) @ nfo(64) v @ Status (43)

> Vivado Commands (2 infos, 12 status messages)

~ L& Block Design (3 errors, 21 infos, 22 status messages)

> launch_runs impl_1 -jobs 4 (9 infos, 10 status messages)
> undo (1 info)

> create_bd_cell -type ip -vinv xilinx.com:ip:fifo_generator:13.1 fifo_generator_0 (1 info)

v e |Iaunch_runs synth_1-jobs 4 (3 errors, 10 infos, 10 status messagesﬂ
» (@ Wrote ; =C:raining/\PI_driver/lab/Pldriver.srcs/sources_1/bdiblkDsan/blkDsgn.bd= (9 more like this)
» @ [BD 41-1029] Generation completed for the IP Integrator block pattern . (9 more like this)

© [BD 41-758] The following clock pins are not con i LCE-
Nte_3gpp_mimo_decoder_0/aclk
E 4 Hyperlink to problem source -

{ ==

Figure 124: Viewing the Results of the Design Validation

1-1-5. Correct any issues and rerun validation until no more issues are found.

Validating the Block Design

1-1. Validate the design to catch any connection and address map errors.
1-1-1. Select Tools > Validate Design, or you may press F6.
Any issues are displayed in the Console window.

1-1-2. Click OK to close the window.
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Saving the Block Design

1-1. Save the block design.
1-1-1. Select File > Save Block Design to save the block design.
Alternatively, you can press <Ctrl + S>.

’

File Edit Flow Tools Window L
[ Mew Project...

Close Project

( Save Block Design Ctrl+8)

Save Block Design As..
Ww
Figure 125: Saving the Block Design

Generating a Wrapper for a Block Design

While a block design can be directly converted into a netlist, block designs are
most frequently used as structural modules within a larger design.

Many embedded designs often begin with the embedded block design then have
either related logic (operates in concert with the embedded portion of the
design) or unrelated logic (does not tie to any aspect of the embedded portion of
the design) added.

Typically, once the embedded design has been created, an HDL wrapper is
created that instantiates the embedded design and provides a platform for
adding other logic.

1-1. Create a wrapper for the block design.
1-1-1. Ensure that the Sources tab is selected; if it is not, select it to open the Sources view (1).

While the block diagram can be found under any of the next level tabs (Hierarchy, IP
Sources, Libraries, or Compile Order), it is shown here from the Hierarchy tab as this will
be typical of the way that many designers use the tool.

1-1-2. Right-click the block design name which is under the Design Sources node (2).
Notice the icon (#) which indicates that this entry is a block design.

This will open a pop-up window to actions that can be taken for this entry.
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1-1-3. Select Create HDL Wrapper to begin the wrapper creation process (3).
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Figure 126: Selecting Create HDL Wrapper

The Create HDL Wrapper dialog box opens, showing a list of options relating to how the
wrapper should be handled once generated.

Two choices are presented:

O

Generate a wrapper that you can manually edit, which is useful when you have
additional logic to add to the top level wrapper, or

Generate a wrapper that is managed by the Vivado Design Suite, which is ideal for
designs that are completely created with a block design.
1-1-4.

Select the option which best matches your needs (typically this is the default option of
letting the Vivado Design Suite manage the wrapper).

# Create HDL Wrapper @
You can either add or copy the HOL wrapper file to the project. Use copy option if
you would like to modify this file.
Options

O Copy generated wrapper to allow user edits
1 ® LetVivado manage wrapper and auto-update
2 -
2 OK Cancel
ke

Figure 127: Generating the Wrapper and Copying the Generated File into the Project

This will produce a wrapper file in the selected template language. You can double-click

it to open it in a new editor window. The project hierarchy will automatically be adjusted
to reflect the addition of this new file.

1-1-5. Click OK to create the wrapper.
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Vivado Elaborated Design Operations

In This Section

Opening the Elaborated DESIGN ... sssssssssssssssssssssssssssssssssssssssessanes 97
Creating a Schematic on an Elaborated DeSIgN ... ssssssessaes 97
Running UltraFast DRC Checks on the Elaborated DesSign.........c..ccovvonrierierernensennessissesssennaens 97
Running DRC Checks on the Elaborated DeSign...........irierieensinsinsiesisssisssessssesssssssssssens 98
Closing the Elaborated DESIGN........c..rieririerriinriesiesississ s ssssssesssssssssssssssssssssssssssssssssssssessanes 98

Opening the Elaborated Design

1-1. Open the elaborated design.

1-1-1. Click Open Elaborated Design under RTL Analysis in the Flow Navigator to elaborate
the design.

The elaborated RTL design enables various analysis views, including RTL Netlist,
Schematic, and Graphical Hierarchy. These views have a cross-select feature, which allows
you to debug and optimize the RTL.

The Elaborate Design dialog box opens.

1-1-2. Click OK in the dialog box to open the elaborated design.

Creating a Schematic on an Elaborated Design

1-1. Create a Schematic on an Elaborated Design.
1-1-1. In the Flow Navigator, under RTL Analysis > Elaborated Design, click Schematic.

The RTL Schematic opens in the main workspace area.

Running UltraFast DRC Checks on the Elaborated Design

1-1.  Run UltraFast™ design methodology DRC checks on the elaborated design.

1-1-1. Click Report Methodology under RTL Analysis > Open Elaborated Design in the Flow
Navigator.

The Report Methodology dialog box opens.

1-1-2. Click OK to run the design methodology checks and find errors or problems in the
current design.
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Running DRC Checks on the Elaborated Design

1-1.  Run DRC checks on the elaborated design.

1-1-1. Click Report DRC under RTL Analysis > Open Elaborated Design in the Flow
Navigator.

The Report DRC dialog box opens.

1-1-2. Select default in the Vivado Rule Decks section.
1-1-3. Observe the categories in the Rules section.
1-1-4. Click OK to generate the DRC report.

Closing the Elaborated Design

1-1. Close the elaborated design.
1-1-1. Select File > Close Elaborated Design to close the elaborated design.

The Confirm Close dialog box opens.

Confirm Close ﬁ

o OK to close Design itl_1'?

|:| Dont show this dialog again

Figure 128: Confirm Close Dialog Box

1-1-2. Click OK.

Vivado Simulation Operations

In This Section

Running Behavioral SIMuUITION ... ssssssse s ssssees 99
RUNNING TIMING SIMUIBTION ....ouiiiieireccirecicesieeie i ssss e ssss e s sssesees 99
AccessiNg SIMUIALION SETHINGS ...t ssss e ssss e ssaeesen 100
ClosSing VIVado SIMUIGLION. ...ttt ssssssss st st sssssssssseses 101
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Running Behavioral Simulation

1-1.

1-1-1.

Run behavioral simulation using the Vivado simulator.

Select Run Simulation > Run Behavioral Simulation from the Flow Navigator under
Simulation.

The simulation window opens and simulation runs for the length of time specified in the
Simulation Settings (1 us default).

You can alternatively start the the Vivado simulator by entering Launch simulation
in the Tcl command line.

Running Timing Simulation

1-1.  Run behavioral simulation using the Vivado simulator.

1-1-1. Select Run Simulation > Run Post-Implementation Timing Simulation from the Flow
Navigator, under Simulation.
The simulation window opens and the simulation runs for the length of time specified in
the Simulation Settings (1 us default).
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Accessing Simulation Settings

1-1. Open the simulation settings.
1-1-1. Select Settings in the Flow Navigator, under Project Manager and go to Simulation.

The simulation settings opens and contains five sub-tabs: Compilation, Elaboration,
Simulation, Netlist, and Advanced.

¢ Settings ﬁ ]

Simulation
Project Settings Specify various seftings associated to Simulation ‘
L7 T-1 - ettt
Simulation Target simulator: Wivado Simulator ~
Elaboration ) -
Simulator language: Verilog Ry
Synthesis
Implementation Simulation set &= sim_1 ~
Bitstream
P Simulation top module name: E‘

- +| Clean up simulation files
Tool Settings

Project
IP Defaults ‘ Compilation | Elaboration | Simulation  Netiist | Advanced )
Source File
Disol xsim.simulate.tcl post
isplay
WebTalk xsim.simulate.runtime | 50us
Help ¥sim.simulate.log_all_signals
s TextEditor ¥sim.simulate.custom_tcl
3rd Party Simulators ¥sim.simulate.wdb
s Colors xsim.simulate.saif_scope
Selection Rules xsim.simulate.saif
Shortcuts ¥sim.simulate.saif_all_signals
Strategies ¥sim.simulate.xsim.more_options
» Window Behavior

Xsim.simulate.runtime
Specify simulation run time

2
\2) OK Cancel Apply Restore

Figure 129: Vivado Simulator Settings
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Closing Vivado Simulation

1-1. Close the simulation.

1-1-1. Select Simulation in the Flow Navigator, then right-click and select Close Simulation.
1-1-2. Click OK to close the simulation.

Vivado Synthesis Operations

In This Section

Setting SYNTNESIS OPTIONS ...ttt 101
RUNNING SYNTN@SIS.....oiii ettt 103
Opening the SyNthesSiZed DESIGN.......ccoceiireieieireisee e sen 104
Reloading the Synthesized D@SIGN ...t 105
Generating @ UtiliZation REPOI ...ttt een 105
Generating @ Clocks Networks REPOIT........ciieirrececseseieee e sesseeen 106
Running a DRC Report on the Synthesized DeSign ... 106
Opening the Timing Constraints Window after Synthesis ... 106
Generating a Timing Summary Report on the Synthesized DeSign ........ccoccveeveeneeneencennec. 107
Running Simultaneous Switching Noise (SSN) ANalYSiS........cocinieeneeneineiseinecreresseies 108
Generating a Clock Interaction Report on the Synthesized Design ..........ccoccoveeneeneencinecenece. 108
Closing the SYyNtheSiZed DESIGN ...ttt ss e ssse s ssesen 109

Setting Synthesis Options

1-1. Set the synthesis options.
1-1-1. Click Synthesis Settings under Synthesis in the Flow Navigator.

Alternatively, you can select Flow > Synthesis Settings.

Flow | Tools Window Layout View H

¥ | Project Manager

#  Create Block Design
4 Synthesis o *
@ Synthesis Settings  synth_1 @ Simulation Settings...
% Eun Sunfhes or @, Run Simulation »

Synthesis Settings
Open synthesis settings to change options
T~ -

=

i Open Static Simulation...

Open Elaborated Design
Ef  Mew Elaborated Design...

@ Synthesis Settings... )

$ Run Synthesis F11

Figure 130: Selecting Synthesis Settings
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The Synthesis Project Settings dialog box opens.
Note that the strategy is set to Vivado Synthesis Defaults.

- -
# Project Settings ﬁ
; Synthesis
\ﬁ} Constraints
General Default constraint set: | (= constrs_1 (active) -
(i
Options
Simulation .
) Strategy: & vivado Synthesis Defaults® (Vivado Synthesis ... «» | [
.E? Y
-\‘_E‘,J:? Description:
Elaboration
= Synth Design (vivado) -
@ tol.pre [=]
Synthesis tdl.post [
flatten_hierarchy ™= none -
D -gated_dodk_conversion off -
Implementation +ufg 12 3
‘é} . ~fanout_limit 10,000
.},E._BEI directive Default -
Bitstream -fsm_extraction auto -
- ~keep_equivalent_registers l |
= -resource_sharing auto -
P -control_set_opt_threshold auto -
-no_lc [
chran_rein_ciza 2 i
Select an option above to see a description of it
| ok || cancl Apply
L™

Figure 131: Synthesis Project Setting Dialog Box
1-1-2. Click the field next to the "-flatten_hierarchy" option and select rebuilt, if it is not
already selected.

This option allows the design hierarchy to be more useful for design analysis because
many logical references will be maintained.

1-1-3. Click OK.
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Running Synthesis

1-1.  Run synthesis.

1-1-1. Click Run Synthesis in the Flow Navigator under Synthesis.
1-1-2. Click OK to launch the runs.

Alternatively, you can also select Flow > Run Synthesis or press <F11>.

~ PROJECT MANAGER
£} Settings
Add Sources
Language Templates

ZF IP Cataleg

~ IPINTEGRATOR

Create Block Design
Open Block Design

Generate Block Design

~  SIMULATION

Run Simulation

~ RTL ANALYSIS

» Open Elaborated Design

v SYNTHESIS

P Run Synthesis

» Open Synthesized Design

Figure 132: Selecting Run Synthesis

1-1-3. Click Save if you are asked to save your files.
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After the synthesis process completes, the Synthesis Completed dialog box opens. The
dialog box prompts you to run implementation, open the synthesized design, or view
reports.

Synthesis Completed &J

o Synthesis successfully completed.
Next
*) RunImplementation
Open Synthesized Design

View Repors

Don't show this dialog again

Figure 133: Synthesis Completed Dialog Box

1-1-4. Click OK to continue with your preferred choice or Cancel to simply close the dialog box
and return to the normal view of the Vivado Design Suite.

Opening the Synthesized Design

1-1. Open the synthesized design.
1-1-1. Click Open Synthesized Design under Synthesis in the Flow Navigator.

Alternatively, you can select Flow > Open Synthesized Design.

v SYNTHESIS
P Run Synthesis

‘ > Open Synthesized Design ’

Figure 134: Opening the Synthesized Design
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Reloading the Synthesized Design

When you make any changes to the XDC file, such as commenting,
uncommenting, and adding constraints, then synthesis goes into an out-of-date

state.
1-1. Reload the synthesized design.
1-1-1. Click the more info link at in the top-right corner status bar and then click the Fore

up-to-date link.

Synthesis Qut-of-Date more info
Synthesis Out-of-Date Due to Force up-to-date  x X
(b Files Modified:
(3 top full.xde {C:\T5C FPartlpartliproject_cpu_hdl\project_cpu_hdl.srcshconstrs_ 2Ymportsi\Sow (7 | ¥

Figure 135: Force-up-to-date Link

1-1-2. Click the Reload link in the status bar to reload the synthesized design.
Synthesized Design - constrs_2 | xc?k70thaa76-1 (active)
\g) Synthesized Design is out-of-date. Constraints were modified. more in \Eelcuad Close Design
Sources — O @ ¥, Project Summary X

Figure 136: Reload Link

The synthesized design will open with any changes applied to it.
Generating a Utilization Report
1-1. Generate a Utilization report.
1-1-1. Click Report Utilization under Synthesized Design in the Flow Navigator.

Alternatively, you can select Tools > Report > Report Utilization.
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© Copyright 2018 Xilinx



Lab Reference Guide

Generating a Clocks Networks Report

1-1. Generate a Clocks Networks report.

1-1-1. Click Report Clock Networks in the Flow Navigator under Synthesized Design.
Alternatively, you can select Reports > Timing > Report Clock Networks.
The Report Clock Networks dialog box opens.

1-1-2. Click OK.

Running a DRC Report on the Synthesized Design

1-1. Run a DRC report on the synthesized design to check for any violations.
1-1-1. Click Report DRC under Synthesis > Synthesized Design in the Flow Navigator.
The Report DRC dialog box opens.

1-1-2. Select default in the Rule Decks section of the Report DRC dialog box.
1-1-3. Click OK to start the default DRC checks on the synthesized design.

Opening the Timing Constraints Window after Synthesis

1-1. Open the Timing Constraints window.
1-1-1. Select Window > Timing Constraints.

This window can also be opened by clicking Edit Timing Constraints under Synthesized
Design in the Flow Navigator.

The Timing Constraints window opens in the main workspace area.
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Generating a Timing Summary Report on the Synthesized Design

The timing summary command is accessible in the Vivado Design Suite GUI once
the synthesized design is opened in the Vivado IDE. If the synthesized design is
not opened in the GUI and you do not remember how to open the design, refer
to the "Opening the Synthesized Design" section in the Lab Reference Guide.

1-1. Generate a Timing Summary report.

1-1-1. Click Report Timing Summary under Synthesis > Open Synthesized Design in the
Flow Navigator.

The Report Timing Summary dialog box opens.

¢ Report Timing Summary | 28 |

Generate a timing summary to understand if the design mettiming.

Results name: | timing_1
Options  Advanced | Timer Settings
Report

Path delay type: | min_max v

+'| Report unconstrained paths

Report datasheet

Path Limits

Maximum number of paths per clock or path group: 10

AR (4

Maximum number of worst paths per endpoint: 1

Path Display

Display paths with slack less than: < Use default (1e+30)

Significant digits: 37

Command:  report_timing_summary -delay_type min_max -report_unconstrained -check_timing_verbose -max_paths 10 -input_pins -name timing_1
< Openinanewtab

Open in Timing Analysis layout

Figure 137: Report Timing Summary Dialog Box

1-1-2. Click OK to generate the Timing Summary report using the default settings.

The Design Timing Summary window opens at the bottom in the Timing tab.
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Running Simultaneous Switching Noise (SSN) Analysis

Simultaneous switching noise (SSN) analysis can be performed to help identify
potential signal integrity issues.

1-1.  Run SSN on the design.

1-1-1. From the Flow Navigator, click Report Noise under Synthesis > Synthesized Design.
1-1-2. Click OK in the Report Noise dialog box.

The Noise Report window opens at the bottom in the Noise tab.

Generating a Clock Interaction Report on the Synthesized Design

The clock interaction command is accessible in the Vivado Design Suite GUI once
the synthesized design is opened in the Vivado IDE. If the synthesized design is
not opened in the GUI and you do not remember how to open the synthesized
design, refer to the "Opening the Synthesized Design" section in the Lab
Reference Guide.

1-1. Generate a Clock Interaction Report.

1-1-1. In the Flow Navigator, under Synthesis > Synthesized Design, select Report Clock
Interaction.

Alternatively, you can select Tools > Timing > Report Clock Interaction.
The Report Clock Interaction dialog box opens.
1-1-2. Click OK with the default settings.

The Clock Interaction Report opens in GUI mode.
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Closing the Synthesized Design

1-1. Close the synthesized design.
1-1-1. Select File > Close Synthesized Design.

The Confirm Close dialog box may open.

Confirm Close @

:I 0K to close Design synth_1'7

[] Don't show this dialog agairt

[ OK. H Cancel J

Figure 138: Confirm Close Dialog Box

1-1-2. Click OK to close the synthesized design if the Confirm Close dialog box opens.

Alternatively, you can also close the synthesized design by clicking the X in the

Synthesized Design status bar at the top, or entering the Tcl command close design

in the Tcl Console.

Vivado Implementation Operations

In This Section

Setting IMplementation OPLIONS ...t 110
RUNNING IMPIEMENTATION ..ottt 111
Running All TOOIS — RTL O BitStream ... e sssesaes 112
Generating a Utilization Report on the Implemented Design ...........coccvrrvernernrenrenresnsenenns 114
Opening the IMplemented DESIGN.........oriirierreee ettt ssss st ssssssssseses 115
Generating a Timing Summary Report on the Implemented Design ........ccccoveeneeenerneeens 115
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Setting Implementation Options

1-1. Set the implementation options.
1-1-1. In the Flow Navigator, under Implementation, click Implementation Settings.
Alternatively, you can select Flow > Implementation Settings.
4 Implementation =
% Implementation Settings Description: | Vivade
[ Run Implementation Status: Mot star
Implementation Settings q
Open implementation settings to change options
I
Figure 139: Clicking Implementation Settings
The Implementation Settings dialog box opens.
Note that the default strategy is set to Vivado Implementation Defaults.
(& Project Settings (|
& ation |
@ Constraints
General
I@ Default constraint set: | i constrs_1 (active) -
Simulation Options
@ Incremental compile: || E]
Synihesis Strategy: A Vivado Implementation Defaults (Vivado Implementation 20... » 3
Description:
Implementation
> £l Opt Design (opt_design) -
Lﬂ is_enabled
Bitstream GiEE
td.post
2 F -verbose |} 3
P ~directive [Default
More Options
=] Power Opt Design (power_opt_design)
is_enabled =]
tel.pre
td.post
More Options
£l Place Design (place_design)
td.pre
tel.post
~directive [Default
More Options
I Post-Place Power Opt Design (power_opt_design)
is_enabled = -
Select an option above to see a description of it
Figure 140: Implementation Settings Dialog Box
Note: You can select any option as needed, such as changing the -directive options
from Default to Explore, for example.
1-1-2. Click OK.
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Running Implementation

1-1.
1-1-1.

1-1-2.
1-1-3.

Implement the design.
Click Run Implementation in the Flow Navigator (under Implementation).

Alternatively, you can select Flow > Run Implementation.

Flow Navigator Eile gmtlnnls Window Layout  Wiew |

0

~ PROJECT MANAGER =, e Project Manager

e -

0
Add Sources - - | Create Block Design

Language Templates

e,

T IP Catalog . 1 Run Simulation 3
¢ Open Staljc Simulation

> IP INTEGRATOR . onen Elaborated b
| pen Elabaated Design

OR E New Elaborated Design

> SIMULATION . " o
- ' B RunSynthesis

> RTLANALYSIS . Open Synthesized Design
. New Synthesized Design

.
> SYNTHESIS Y
> Runimplementation

Open Implemented Design >

v IMPLEMENTATION

Open Hardware Manager

P LV e fitsteampem, gt

Figure 141: Selecting Run Implementation

Note: If needed, click OK to launch synthesis first if prompted.

Notice that the tools run all of the processes required to implement the design. This
means that if the synthesized netlist is not available already, the Vivado Design Suite will
run synthesis before running implementation.

After implementation completes, the Implementation Completed dialog box opens. The
dialog box prompts you to open the implemented design, generate the bitstream, or
view reports.

Click OK again to launch the selected runs.

Select Open Implemented Design.

Implementaticn CDmpIEhedL &J

o Implementation successfully completed

Next
(=) Open Implemented Design
Generate Bitstream

View Reports

Don't show this dizlog again

Figure 142: Implementation Completed Dialog Box

1-1-4. Click OK.
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Running All Tools - RTL to Bitstream

At this point, it assumed that the design sources, including HDL files, IP catalog
components, and other sources (if present), are instantiated and that the design
is functionally completed. Further, all constraint files should have been added to
the project by the time the bitstream is generated.

1-1. Synthesize and implement the design and create a bitstream.

These steps can be executed individually to aid in performance examination
and debugging. If you are confident that the design source modules are
error free and the tool properties are properly set, then all three of these
steps can be completed by just engaging the Generate Bitstream tool.

This tool with check if the synthesis and implementation runs exist and have
been completed error free. This option saves you from having to monitor
intermediate tool completion and starting the next tool.

1-1-1. Using the Flow Navigator, under Program and Debug, click Generate Bitstream.

Flow Mavigator <

- »
O, &9
A e o ~,

)
4 Project Manager,'
o5 Proj}r&‘fe‘ttings
?%T:Id Sources
+ : Lo

Senan Tacblates

v

* i

4
.
I g sPIET.

[» Run Implementation

Open Implemented Design

»
4 Praogram and Debug "~
‘a Bitstream Settings h!
. menerate Bitstrean

3 ‘2’ Open Hardware Manager

Figure 143: Generating the Bitstream
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Alternatively, you can select Flow > Generate Bitstream.

Window

Layout Yiew Help
ﬁj 3 ErOJectWQer
&, IP Integratofy
Flow Mavig -

B CreateBIockl!esign
™ G pdg =

R Open Block Dpsian 3
iy, Sirmulation
4 Projech - X / .
L) Slmulatlorggttlngs. "
ﬁ i, Run Sipﬁation »

Oﬁ ¥ OpegfStatic Simulation...
2l =3 (}én Elaborated Design

1F | B Miew Elaborated Design.,..

Synthesis Setkings. ..

4 IPInteys, o Syrithesis F11

e
#53 | m
', t&; i Implementation Settings. ..

[» Run Implementation
4 Simulatic v

=

l‘ ﬁ G  Open Hargware Manager

~ @ 5  EBitstream Settings. ..
% Generate Bitstream

Create Runs...

Figure 144: Generating the Bitstream

Notice that the tools run all of the processes required to generate a bitstream. This
means that if the synthesized netlist is not available already, the Vivado Design Suite will
run synthesis before running implementation and then generating the bitstream.

1-1-2. If the No Implementation Results Available dialog box appears, click Yes to proceed with
launching the synthesis and implementation tools.

© ™y
Mo Implementation Results Available @

I--"-_"\--I There are no implementation resulks available, CK to launch synthesis and implement ation?
' 'Generate Bitstream' will automatically stark when synthesis and implementation completes,

[~ Dan't shaw this dialog agairt

W A

Figure 145: No Implementation Results Available Dialog Box
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After bitstream generation completes, the Bitstream Generation Completed dialog box
opens. The dialog box prompts you to open the implemented design, view reports, or
open the hardware manager.

r ~
Bitstream Generation Completed ﬁ

1 Wiew Reparts

1 Qpen Hardware Manager

[ Dan't show this dialog again

o) [Gaal ]

L ~

Figure 146: Bitstream Generation Completed Dialog Box

Generating a Utilization Report on the Implemented Design

1-1. Generate a Utilization report on the implemented design.
1-1-1. Click Report Utilization under Implemented Design in the Flow Navigator.
Alternatively, you can select Reports > Report Utilization.

The Report Utilization dialog box opens.

¢ Report Utilization X

Report resource utilization.

Results name: utilization_1 |

Exportto file:

+'| Openin anewtab

@

Figure 147: Report Utilization Dialog Box

()

1-1-2. Click OK.
The Design Utilization Summary window opens at the bottom in the Utilization tab.

Note that the FPGA resources are listed in a hierarchical format for each RTL design
module.
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Opening the Implemented Design

1-1. Open the implemented design.

1-1-1.

Click Open Implemented Design under Implementation in the Flow Navigator.

Alternatively, you can select Flow > Open Implemented Design.

~ IMPLEMENTATION

P Run Implementation

» Open Implemented Design

Figure 148: Opening the Implemented Design

Note that the Timing Summary report is automatically generated in read only mode
when the implemented design is opened.

Generating a Timing Summary Report on the Implemented Design

The timing summary command is accessible in the Vivado Design Suite GUI once
the implemented design is opened in the Vivado IDE. If the implemented design
is not opened in the GUI and you do not remember how to open the design,

refer to the "Opening the Implemented Design" section in the Lab Reference
Guide.

1-1.

1-1-1.

1-1-2. Click OK to generate the report using the default settings.

Generate a Timing

Summary report.

Click Report Timing Summary under Implementation > Implemented Design in the

Flow Navigator.

The Report Timing Summary dialog box opens.

a timing summary to understand if the design met timing

Report
Path delay type: | min_max

x -report_unco

7] Use default (1e-+30)

nstrained check_timing_verbose -may_paths 10 -nput_pins -name timing_L

Figure 149: Report Timing Summary Dialog Box
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The Design Timing Summary window opens at the bottom in the Timing tab.

Note that failing timing paths are indicated in red.

Generating a Clock Interaction Report

The clock interaction command is accessible in the Vivado Design Suite GUI once
the implemented design is opened in the Vivado IDE. If the implemented design
is not opened in the GUI and you do not remember how to open the
implemented design, refer to "Opening the Implemented Design" section in the
Lab Reference Guide.

1-1.

1-1-1.

1-1-2.

Generate a Clock Interaction Report.

In the Flow Navigator, under Implementation > Implemented Design, select Report
Clock Interaction.

Alternatively, you select Tools > Timing > Report Clock Interaction.
The Report Clock Interaction dialog box opens
Click OK with the default settings.

The Clock Interaction Report opens in GUI mode.

Closing the Implemented Design

1-1.

1-1-1.

1-1-2.

Close the implemented design.
Select File > Close Implemented Design to close the implemented design.

The Confirm Close dialog box opens.

Confirm Close x

o OKto close Implemented Design™?

D Don't show this dialog again

Figure 150: Confirm Close Dialog Box

Click OK to close the implemented design.

Alternatively, you can also close the implemented design by selecting Flow > Close
Implemented Design or clicking the X in the Implemented Design status bar at the top.
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Generating Clock Networks

1-1. Generate a Clocks Networks report.
1-1-1. In the Flow Navigator, under Implemented Design, click Report Clock Networks.

Alternatively, you can select Tools > Report > Report Clock Networks.

Generating a Power Report on an Implemented Design

1-1. Generate a Power report.

1-1-1. In the Flow Navigator, under Implementation > Implemented Design, click Report
Power.

The Report Power dialog box opens.

#2- Report Power @

,'0‘, Analyze power consumption based on the implemented design and part
W wckuD40-ffval156-2-e-esl

Results name: power_1
Qutput text file:

Qutput XPE file:

ola

Environment | Power Supply | Switching
Device Settings
Temp grade: extended -

Process: typical -

Environment Settings

OQutput Load: S5 pF [0- 10000]

[] Junction temperature: 25,4215 "C

Ambient temperature: 255 °C

[ Effective 8IA: 1.407 = "C/W [0 - 100]
Airflow: 250 ¥ | LFM

Heat sink: medium (Medium. ..

dsa: 2.4 "Cw [0 - 100]
Board selection: medium (107x107) +

Mumber of board layers: 12t015(12to 1... =

48: 6.8 "gw [0 - 100]

Board temperature: 2504 € [-55-100]

Legend
[ User Defined [ Calculated [ Default

Cancel

——

Figure 151: Report Power Dialog Box

1-1-2. Click OK.
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Vivado Tcl Operations

In This Section

Running a Tcl Script from within the Vivado Design SUIte ........c.coererrrierinrrseisessesseinnias 118
Clearing the TCl CONSOIE........reee sttt sttt ssnsen 120
Generating a Timing Summary Report with the Tcl Interface........ccocvcerceevercneecnninirers 121
Using the llength Command to Obtain the Number of Paths Between Two Domains ... 122
Using the join Command to Join All Timing Paths Between Two Domains.........cc.ccceenuven.. 123
Building a Custom Timing Report with the Tcl Interface ... 124
Generating a List of High Fanout Nets in the DeSign .........cc.cereeneenninsiessesssssssssieseenes 125
Building @ Custom TimiNG REPOI ...t ssssssssssssssssssssssssssssssssssanes 126

Running a Tcl Script from within the Vivado Design Suite

The Vivado Design Suite offers both GUI and scripted control. Scripted control
takes the form of Tcl commands. These Tcl commands can be entered directly
into the tool one at a time, or an entire Tcl script can be loaded and executed.

1-1.  Run a Tcl script.
1-1-1. Locate the Tcl command line entry.

The command line entry can be found either on the Welcome page prior to a project
being opened, or once a project has been opened.

From the Welcome screen:

- -] X
Eile  Flow Tools \indow Help

VIVADO' £ XILINX

HLx Editions

Recent Projects

Quick Start

Create Project >

L L D P4 N
Documentation and Tutorials > .

Tcl Console
Enter Tcl Commands Here

Q T ¢ Il & EN
(@ D

Figure 152: Accessing the Tcl Console from the Getting Started Page
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From an opened project:

' - [o & s
File  Edit Flow Tools Window Layout View Help Quick Access Ready
=, « B > E O X Default Layout ~
LT BRI S  PROJECT MANAGER - ? X
v PROJECT MANAGER :
Sources 200X Project Summary 200X
£ Settings =
Q.Z. % + 4

i

cateb. . Dese o e, PRV .

Open Block Desigr

Generate Block De TciConsole x Messages | Log | Reports | Design Runs = =[] g

n B =

v SIMULATION &

/—- Enter Tel Commands Here o
>

Figure 153: Entering Commands into the Tcl Console from an Open Project

Run Simulation

¥ RTLANALYSIS ‘ Type a Tl command here
A ———————

The default directory for the Tcl environment is nested within the Xilinx installation
directory. This placement, however, is often disadvantageous. In most cases, you will
want to navigate to a more useful path. To do this, use the cd command to change
directory to the user directory.

1-1-2. Change the current working directory to where the Tcl script is located by entering:
cd the location of the Tcl file to open

Remember that the Tcl environment is based on Linux and requires the '/ character to
delimit hierarchical paths.

1-1-3. Verify that you are now where you want to be by entering the following into the Tcl
command line:

pwd
The current working directory is displayed. If you are not where you want to be, use the
cd command to change to the location of the Tcl file to open.
1-1-4. Enter the following Tcl command:
source your Tcl script.tcl
The Tcl script is run as though you typed each command included in the Tcl script into

the Tcl command line. You can follow the execution of the script and monitor for any
errors or warnings in the Tcl Console.
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Clearing the Tcl Console

1-1. Clear the Tcl Console window.

This helps to make it clear how each command is treated.

1-1-1. Right-click in the Tcl Console (not the Tcl command line) and select Clear All Output.
r' Tel Console ﬁj
TclConsole % Messages | Log | Reports | Design Runs
- o OK to clear all output from Tal Console?
Q == £ I B E o
Il Pause automatic scr Yes '
. . E copy
Right-click Py
SelectAll ¥
L .
. BE  Toggle column selection mode Jeiiezt
. - +
) ’*0...1-1"'----"’ {
g - Q. Find..
Type a Tel command here Find in Files...

Figure 154: Clearing the Tcl Console

1-1-2. Click Yes to clear the Tcl Console.

Replace in Files...

!
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Generating a Timing Summary Report with the Tcl Interface

The timing summary command is accessible in the Vivado Design Suite GUI once
the synthesized design or implemented design is opened in the Vivado IDE. If the
synthesized/implemented design is not opened in the GUI and you do not
remember how to open the design, refer to the "Opening the Synthesized
Design" or "Opening the Implemented Design" section in the Lab Reference
Guide.

1-1. Generate a timing report with the Tcl interface.

1-1-1. In the Tcl Console at the bottom of the GUI, enter the following command:

report timing summary -delay type max -report unconstrained
—-check timing verbose -max paths 10 -input pins

This displays the 10 worst paths per clock or per group and reports the unconstrained
paths as well.
1-1-2. If you want to save the timing results to a text file, enter the following command:

report timing summary -delay type max -report unconstrained
-check timing verbose -max paths 10 -input pins -file
C:/<file location>/<file name>.txt

1-1-3. If you want to see the timing results in the GUI use the —name option:

report timing summary -delay type max -report unconstrained
-check timing verbose -max paths 10 -input pins -name timing 1 -file
C:/<file location>/<file name>.txt -name timing 1

o -delay type - Values are min, max and min_max (sets the type of analysis to be
run. For synthesized designs, only max delay analysis).

o -report unconstrained - Reports the unconstrained paths in the report.

o -check timing verbose - Reports the missing timing constraints in the report.

o -max_ paths — Number of worst paths to be displayed in the timing report.

o -input pins - Shows the inputs pins the timing report.

o -file — Writes the output timing results to a file to the specified location.

o -name — To see the results in GUI mode.
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Using the llength Command to Obtain the Number of Paths Between
Two Domains

The 11ength Tcl command can be used to return the length of the list
(elements).

For example:
set Vivado [list 1 2 3] -->returnsthe123

length $Vivado --> returns 3

1-1. Use the 11length command to obtain the number of paths that exists
between two domains.

1-1-1. In the Tcl Console, generate the list of timing paths that exist between two domains with
get timing paths:

get timing paths -from [get clocks <clock name>] -to [get clocks
<clock name>] -max paths 100

This command will display the timing paths that exist between the two clock domains.

1-1-2. Use the 11ength command to return the number of paths that exist between the two
clock domains:

llength [get timing paths -from [get clocks <clock name>] -to
[get clocks <clock name>] -max paths 100]
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Using the join Command to Join All Timing Paths Between Two
Domains

The join Tcl command can be used to join two strings or characters with a new
line or another character.
For example:
set Vivado [1 2 3]
returns --> 123
join $Vivado \n
returns --> 1
2

3

1-1. Use the join command to join the timing paths between two domains with
a new line.

1-1-1. In the Tcl Console, generate the list of timing paths that exist between two domains with
get timing paths:

get timing paths -from [get clocks <clock name>] -to [get clocks
<clock name>] -max paths 100

This command will display the timing paths that exist between the two clock domains.

1-1-2. Join the timing paths with a new line.

join [get timing paths -from [get clocks <clock name>] -to
[get clocks <clock name>] -max paths 100] \n

Note that \n adds a new line for each timing path.
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Building a Custom Timing Report with the Tcl Interface

The report timing command is accessible in the Vivado Design Suite GUI
once the synthesized design or implemented design is opened in the Vivado IDE.
If the synthesized/implemented design is not opened in the GUI and you do not
remember how to open the design, refer to the "Opening the Synthesized
Design" or "Opening the Implemented Design" section in the Lab Reference

Guide.

The report timing command displays specific timing paths only.

1-1. Generate a custom timing report with Tcl interface.
1-1-1. In the Tcl Console at the bottom of the GUI, enter the following command:
report timing -from [startup points] -to [end points] -delay type
min max -max paths 10 -sort by group -input pins -name timing 1
o -—from - Startup points such as sequential components, F/F pins, etc.
o -to - End points such as data inputs of sequential components, etc.
o -delay type - Values are min, max and min_max (sets the type of analysis to be
run. For synthesized designs, only max delay analysis).
o -report unconstrained - Reports the unconstrained paths in the report.
o -check timing verbose - Reports the missing timing constraints in the report.
o -max_ paths — Number of worst paths to be displayed in the timing report.
o -input pins - Shows the inputs pins the timing report.
o -file — Writes the output timing results to a file to the specified location.
o -name — To see the results in GUI mode.
For more information about the options that can be used with report timing, type
report timing -help in the Tcl Console.
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Generating a List of High Fanout Nets in the Design

1-1. Ge

nerate a list of high fanout nets in the design.

1-1-1. Enter the following command in the Tcl Console:

report high fanout nets

The above command generates with default settings a report identifying the high fanout
nets.

The default settings are:

O

O

-max_nets = 10 — Number of nets to report in the report.

-min_ fanout = 1 — Report nets that have fanout greater than or equal to the
specified integer. This allows you to report nets with specific fanout loads of interest.

-max_fanout = no maximum limit for default — Report nets that have fanout
less than or equal to the specified integer. This allows you to report nets with specific
fanout loads of interest.

The report shows the fanout, driver type and net name.

Td Console — 0O «a =
E : report_high fancut nets &
g Copyright 1986-2014 Xilinx, Inc. All Rights Reserwved.
=
ul] | Tool Version : Vivado v.2014.3.0 (wind4) Build 982312 Mon Aug 11 15:45:43 MDT 2014
CQ_'J | Date : Mon RAug 25 11:43:59 2014
=j | Host : HHDYOGITHAR3O0 running &4-bit Service Pack 1 (build 7601)
| | Command : report_high fanout_nets
X | Design : wWave_gen
| Device 1 ®xCTETO0G

+--—-——— t———— +
| Net Name | Fanout | Driwer Type |
+--—-——— t———— + +
rst_gen il /reset_bridge clk rx id/rat_clk rx 233 FLEE
clk _gen i0/clk_core_i0/CLE 0UT2 143 | BUFG
rst_gen i0/reset_bridge clk _tx i0/rst_clk tx 129 FDEE
resp_gen i0/0[0] 43 FDRE
reap_gen_i0/Q[1] 39 FOEE

clk _gen i0/clk div i0/m 0_cnt([0]_1i 2 32 LUIS
clk_gen i0/clk_div i0/n 0_cnt_reg[0] 32 FLRE
uart_rx il fuart_rx ctl_ i0/08 32 FLRE
rst_gen i0/reset_bridge clk_samp_i0/rst_clk_samp 31 FDFE

| | | |
| | | |
| | | |
| | | |
| | | |
| cmd_parse i0/04[1] | 35 | FORE |
| | | |
| | | |
| | | |
| | | |

e bomm e :

INFQ: [Vivado 12-3468] Generate high fanout nets repcrt | CPU: 0.000000 secs

4 L 2

Figure 155: report_high_fanout_nets Report
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Building a Custom Timing Report

The Report Timing options are identical to the Report Timing Summary options
with the addition of a few more filtering options. Note that Report Timing does
not cover Pulse Width reports.

1-1. Run the report_timing command to view specific timing paths.
1-1-1. Select Tools > Timing > Report Timing.

The Report Timing dialog box opens.

gl“_ Report Timing @
Generate a timing report. ’
Results name: |timing_1| [ Start Pf)ints Such as J
Clock Pins of FiFs etc.
Targets | Options | Advanced | Timer Settings
Start Points /
From: |:| Transition | rise/fall
Through Points
Through: |:| Transition | rise/fall +

End Points Such as

Data Inputs of F/Fs etc.

End Points

To: |:| Transition | riseffall

Command: |report_timing -delay_type min_max -max_paths 10 -sort_by group -input_pins -name timing_1
/| Openin a new tab

Open in Timing Analysis layout

I oK J | Cancel

Figure 156: Report Timing Dialog Box: Targets Tab

Report Timing provides several filtering options that you must use in order to report a
particular path or group of paths. The filters are based on the structure of a timing path.

o Startpoints (From): List of startpoints, such as sequential cell clock pins, sequential
cells, input ports, bidirectional ports, or the source clock. If you combine several
startpoints in a list, the reported paths will start from any of these netlist objects. The
Rise/Fall filter selects a particular source clock edge.

o Through Point Groups (Through): List of pins, ports, combinational cells, or nets.
You can combine several netlist objects in one list if you want to filter on paths that
traverse any of them. You can also specify several Through options to refine your
filters and report paths that traverse all groups of through points in the same order
as they are listed in the command options.
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o Endpoints (To): List of endpoints, such as input data pins of sequential cells,
sequential cells, output ports, bidirectional ports or destination clock. If you combine
several endpoints in a list, the reported paths will end with any of these netlist
objects. In general, the Rise/Fall option selects a particular data edge. But if you
specified a destination clock, it selects a particular clock edge.

The remaining three tabs in the Report Timing dialog box are similar to the Report
Timing Summary dialog box. For more information, refer to the "Generating a Timing
Summary Report with Description" section under in the Lab Reference Guide.

You also can customize the timing report by selecting the required startup points and
end points and generating the custom timing report to view these specific timing paths
only.

Vivado Timing Miscellaneous Operations

In This Section

Generating a Timing Summary Report with DeSCription ..., 127
Identifying the Failing Paths from a Timing REPOIt.......coccmieenecneeneecerecieeesesieceisennnee 129
Understanding the Path Detail Info from a Timing Path Report .........cccovvovrveinrrneinninennnee 129

Generating a Custom Schematic to Display Selected Number of Failing Timing Paths.. 132

Generating a Timing Summary Report with Description

The timing summary command is accessible in the Vivado Design Suite GUI once
the synthesized design or implemented design is opened in the Vivado IDE. If the
synthesized/implemented design is not opened in the GUI and you do not
remember how to open the design, refer to the "Opening the Synthesized
Design" or "Opening the Implemented Design" section in the Lab Reference
Guide.

1-1. Generate a timing summary report.

1-1-1. In the Flow Navigator, under Synthesized Design or Implemented Design, click Report
Timing Summary.
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The Report Timing Summary dialog box opens.

g“:!_:. Report Timing Summary

Generate a timing summary to understand if the design met timing.

Results name: | timing_1|

Options | Advanced | Timer Settings Path DEIay Type
max = setup
Report min = hold
Path delay type: | min_max + min_max = setup-hold
Report unconstrained paths
["] Report datasheet
Path Limits

Maximum number of paths per dock or path group:

Maximum number of worst paths per endpoint:

Path Display

Display paths with slack less than:

Significant digits: =

Open in a new tab .
@ Corresponding
[] Open in Timing Analysis layout Tel Command

Number of Paths Per
Endpoint to Display
in the Timing

Summary Report

Use default {12-+30)

Command: | report_timing_summary -delay_type min_max report_unconstrained -check_timing_verbose -max_paths 10 -nput_pins -name timing_1

3

CK

] [ Cancel

Figure 157: Timing Summary Report Dialog Box: Options Tab

1-1-2. Select the options in the Report Timing Summary dialog box and then click OK.

The Timing - Timing Summary -timing_1 window opens in the Timing tab at the bottom

of the GUI.

Note that timing_1 is the default name of the timing report. You can change the name in

the Report Timing Summary dialog box.

Timing - Timing Summary - timing_1

— O %
QAT EEs RS 4 Design Timing Summary
B i >
3| General Information Setup Hald Pulse Width
& Timer Settings
3 Ti 5 Worst Negative Slack (WNS): 1.514ns  Worst Hold Slack (WHS): 0.085ns  Worst Pulse Width Slack (WPWS): 2.100 ns
B Clock Summary (2) Total Negative Slack {TNS):  0.000ns  Total Hold Slack (THS): 0.000ns  Total Pulse Width Negative Slack (TPWS): 0.000 ns
(451 Check Timing (52) Number of Failing Endpaints: 0 Number of Failing Endpaints: 0 Number of Failing Endpoints: 0
B0 Intra-Clock Paths Total Mumber of Endpoints: 8311 Total Mumber of Endpoints: 8311 Total Mumber of Endpoints: 1436
-5 Inter-Clock Paths
2 Path Groups All user specified timing constraints are met.
2 User Ignored Paths
| Unconstrained Paths

2 Timing Summary - timing_1 X

= Td Console | > Messages | G Log | &) Reports | (% Design Runs (3 Timing

Figure 158: Design Timing Summary Window

128 www.xilinx.com
© Copyright 2018 Xilinx

& XILINX




Lab Reference Guide

Identifying the Failing Paths from a Timing Report

In the timing report, the failing timing paths are displayed in red. In other words,
the timing report shows slack values of failing timing paths in red.

Understanding the Path Detail Info from a Timing Path Report

The Timing Path Summary displays important information from the timing path
details. You can review it to determine the cause of a violation without having to
analyze the details of the timing path. Information includes slack, path
requirement, data path delay, cell delay, route delay, clock skew, and clock
uncertainty.

1-1. Review and understand the path detail information from the timing path
report.

1-1-1. Double-click a particular path to view its detailed timing path report.

This opens a Path <number> - report_name tab in the main workspace area.

¥ Project Summary X | G Device X | &2 Path 1 - timing_1 X

[= Summary

LNamE % Path 1
Slack 0.266ns
Source [ meta_harden_rst_i0fsignal_dst_reg/C (risin
Destination [ led_ctl_iofled_o_reg[S]/R (rising edge-trigg
Path Group dk_pin_p
Rl EEID Timing Path
Reguirement 5.000n:
Datz Path Delay  4.263ns (lo summary
Logic Levels 1]
Clock Path Skew  -0.0550s
Clock Uncertainty 0.035ns
|- Source Clock Path
|_ Delay Type Delay Cumulative Location Logical Resource
(dock ck_pin_p rise edge) () 0.000 0.000
{r) 0.000 0.000 Site: AD12 [ dk_pin_p
net (fo=0) 0,000 0.000 I dk_pin_p Source Clock

Site: AD12 [ 1BUFG_ck_io/1
IBUEDS (Prop_jbufds 1 0) () 0.906 0.906 Site: AD12 < 1BUFG_dk_injO k/‘ Path Delay
net (fo=1, routed) 2,298 3.205 I dk_i

Site: BUFGCTRL_X0Y0 [ BUFG_ck_rx_i0/1

BUFG (Prop_bufg I O {r) 0.093 3.298 Site: BUFGCTRL_X0Y0  <d BUFG_dk_rx_i0/O
net (fo=49, routed) 1.456 4.754 I meta_harden_rst_i0/dk_rx
Site: SLICE_X42Y104 [ meta_harden_rst_i/signal_dst_reg/C
[~ Data Path
|_ Delay Type Delay Cumulative Location Logical Resource Data Path
EDRE (Prop_fdre C_0) {r) 0.259 5.013 Site: SLICE_X42Y104 < mEm_harden_rst_lujslgW' Delav
net (fo=43, routed) 4.004 9.017 I led_ct_i0frst_dk_rx
FDRE Site: OLOGIC_X0Y299 [ led_ctl_i0/led_o_reg[5]/R
Arrival Time 9.017
|- iDestination Clock Path
L Delay Type Delay Cumulative  Location Logical Resource
(dock ck_pin_p rise edge) () 5.000 5.000 Destination
{r) 0.000 5.000 Site: AD12 O dk_pin_p
net (fo=0) 0.000 5.000 o[ dk_pin_p / Clock Path
Site: AD12 [ IBUFG_ck_i0/I Delay
IBUEDS (Prop jbufds I O)  {r) 0.803 5.803 Site: AD12 < IBUFG_dk_i0fo
net (fo=1, routed) 2173 7.976 T dk_i
Site: BUFGCTRL_XOYO [ BUFG_clk_rx_i0/1
BUFG (Prop_bufg I_0) () 0.083 5.058 Site: BUFGCTRL_XOYD <l BUFG_ck_rx_i0/0
net (fo=48, routed) 1.401 9.460 I led_ctl_iofdk_rx
Site: OLOGIC_X0Y299 [+ led_ctl_i0/led_o_reg[5]/C
dock pessimism 0.238 9.699
dock uncertainty -0.035 9.663
EDRE (Setup_fdre C R} -0.380 ©.283 Site: OLOGIC_X0Y299 [ill led_ctl_i0/led_o_reg[5]
Required Time 9.283

Figure 159: Path Detail Information of a Selected Path
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The timing path properties report provides a detailed summary of the timing path
covered by the specific clock path group. When you click the links in the report, the logic
objects are selected in other views.The timing path report provides the detailed
information of the logic objects in the path and their associated delays for the source
clock path, data path and the destination clock path. the details of the timing path report
is as follows.

Timing Path Summary: Provides brief information about the timing path and reports
slack for the timing path endpoints. The slack is the difference between the data required
time and the data arrival timing at the path endpoint.

o Slack: A positive slack indicates that the path meets the path requirement, which is
derived from the timing constraints. The Slack equation depends on the analysis
performed.

* Max delay analysis (setup/recovery): slack = data required time — data arrival time
= Min delay analysis (hold/removal): slack = data arrival time — data required time

Data required and arrival times are calculated and reported in the other sub-sections of
the timing path report.

o Source: The path startpoint and the source clock that launches the data. The
startpoint is usually the clock pin of a sequential cell or an input port. When
applicable, the second line displays the primitive and the edge sensitivity of the clock
pin. It also provides the clock name and the clock edges definition (waveform and
period).

o Destination: The path endpoint and the destination clock that captures the data. The
endpoint is usually the input data pin of the destination sequential cell or an output
port. Whenever applicable, the second line displays the primitive and the edge
sensitivity of the clock pin. It also provides the clock name and the clock edges
definition (waveform and period).

o Path Group: The timing group that the path endpoint belongs to. This is usually the
group defined by the destination clock, except for asynchronous timing checks
(recovery/removal) which are grouped in the **async_default** timing group.
User-defined groups can also appear here. They are convenient for reporting
purpose.

o Path Type: The type of analysis performed on this path.

»= Max indicates that the maximum delay values are used to calculate the data path
delay, which corresponds to setup and recovery analysis.

* Min indicates that the minimum delay values are used to calculate the data path
delay, which corresponds to hold and removal analysis.
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This line also shows which corner was used for the report: Slow or Fast.

o Requirement: The timing path requirement, which is typically:
* One clock period for setup/recovery analysis.

* 0 ns for hold/removal analysis, when the startpoint and endpoint are controlled
by the same clock, or by clocks with no phase-shift.

When the path is between two different clocks, the requirement corresponds to the
smallest positive difference between any source and destination clock edges. This value
is overridden by timing exception constraints such as multicycle path, max delay and min
delay.

o Data Path Delay: Accumulated delay through the logic section of the path. The clock
delay is excluded unless the clock is used as a data. The type of delay corresponds to
what the Path Type line describes.

o Logic Levels: The number of each type of primitives included in the data section of
the path, excluding the startpoint and the endpoint cells.

o Clock Path Skew: The insertion delay difference between the launch edge of the
source clock and the launch edge of the source clock and the capture edge of the
destination clock, plus clock pessimism correction (if any).

o Clock Uncertainty: The total amount of possible time variation between any pair of
clock edges. The uncertainty comprises the computed clock jitter (system and
discrete), the phase error introduced by certain hardware primitives and any clock
uncertainty specified by the user in the design constraints (set_clock_uncertainty).
The user clock uncertainty is additive to the uncertainty computed by the Vivado
timing engine.

Source Clock Path: Provides the detailed information of the logic objects in the path
and their associated delays for the source clock path. This source clock path is the path
followed by the source clock from its source point to the clock pin of the launching
flip-flop.

Data Path: Provides the detailed information of the logic objects in the path and their
associated delays for the internal circuitry, between the launching and capturing
flip-flops. The active clock pin of the launching flip-flop is called the path startpoint. The
data input pin of the capturing flip-flop is called the path endpoint.

Destination Clock Path: Provides the detailed information of the logic objects in the
path and their associated delays for the destination clock path. The destination clock
path is the path followed by the destination clock from its source point, typically an input
port, to the clock pin of the capturing flip-flop.
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Generating a Custom Schematic to Display Selected Number of Failing

Timing Paths

1-1. Generate a custom schematic to display a selected number of failing timing

paths from the timing report.

1-1-1. In Design Timing summary window, select the Show only failing checks (\*) icon in

the top-left corner to show only failing timing paths.

1-1-2. Select the N number of failing paths using the the <Shift> or <Ctrl> key.

N = required number such as 10, 11, 20, etc.

Timing - Timing Summary - timing_1 oo«
QAZTE¢E+RD 4 Inter-Clock Paths - sysCk to cpuClk_5 - Setup
R0~ 570K o1
Pl 1o ayale <P A pame Stk Levek  From T TotolDely LogicDely MetDelay HighFanout  Souce Clock  Destination Clack
= usbck_3to sysck r1200_pic_ints cpuEngine for 1200_cpuor 1200_ctrifu_op_reg[2]/CE 0027l asssl  waysck  fpucks
= whck_4 to sysck Engine/or 1200_cpufor 1200 ctrifrfwb_op_rea[2//CE 0527 agesl walystk  fputks |
& sysCkto uck 5 Engineor 1200_cpu/or 1200 clifex_ nsn_reg 0527 assl talystk  fpucks |
Engine/or 1200_cpuor 1200_chifex_nsn Teg[301/CE 0537 assl talystk  fpucks |
/) Hold 0.863ns (10) 1200_pic_nts lpuEngine/or 1200_cpujor 1200_ciritsu_op_re[1]/CE 58835} vozp|  asssl  alysCk  fwutks |
) FRCK_0 to couCk_s or £200.pic_ints |cpuEnaine/for L200_cpu/or 1200_cirspr_addrimm_reglL11/CE 0527 ag57] —Daleysck ok s |
1 phyClk_2 to cpuClk_5 N 2 Path 27 . 6 or1200_pic_ints cpuEngine/or 1200_cpuj/or 1200_ctrlfspr_addrimm_reg[15]/CE 5.884 0.927 4.957 174 sysChk. cpuClk_s
© phyCki ttocpuck s || 2@ Path272  -0.200 6 or1200_pic_ints cpuEngine/or 1200_cpu/or 1200_ctrifspr_addrimm_reg[4]/CE 5.884 0.927 4,957 174 sysCk puCk_s
& usbCk_3 to cpuck_5 H @ Path273  -0.181 6 or1200_pic_ints cpuEnginefor 1200_cpu/or 1200_ctrifex_insn_reg[28]/CE 5,889 0.927 4,962 174 sysCk puck_s
3 setup -0.785ns (10) P Path274  0.181 6 0r1200_pic_ints cpuEngineor 1200_cpuj/or 1200 _ctrifex_insn_reg[31]/CE 5.889 0.927 4,962 174 sysChk puCle_5
~[3) Hold 0,430 ns (10)
) whCk_4 to cpuck 5
& whlk_4 to ftck_0
) sysCh to phyCko_2
) ushClk_3 to phycko_2
) whck_4 to phycko_2
 sysCl to phyCk1_1 il
5 usbCk 3tophycki 5
B
|2 Timing Summary - timing_1 X |
15)Td Consale | © Messages | [l Log | 3 Reports | 5 DesignRuns  (J Timing |
. . . . re ..
Figure 160: Selecting Multiple Failing Timing Paths
. . .
1-1-3. Right-click and select Schematic, or press F4.
s Tino Sune gy finlgs =1 Elide Setting (‘From’ & To' columns) v —Ouwe X
AT SE+RE 4 Inter-ClockPathy @ Assign...
55 phyUkD_Zto sysCk N Draw Pblock -
15 phyCk1_1 to sysC Q\ Total Delay Logic Delay Net Delay High Fanout Source Clock Destination Clock
5.916] B

1 ushClk_3 to sysCh New Pblock...

"5 wbck 4 to sysCk Select Leaf Cells Ctrl+Shift+S

> sysCh to cpuCk_S
: Select Leaf Cell Parents
i3 Hold 0.863ns (10) Hide All Paths

5 ffck_0 to cpuck_S

& phyCko_2 topuck 5 |- |: Highlight ¥ | _addrimm_reg[15]/CE

1 phyCki_1 to cpuCk_5 i Unhighlight _addrimm_reg[4]/CE 5.884

[ usbClk_3 to cpuClk_5 Mark CtrleM |insn_req[28]/CE 5.889
-[3 Setup -0.785ns (10) |insn_req[31]/CE 5.889
.3 Hold 0,430 s (10) Unmark Carl+ Shift+ M

15 whCk_4 to cpuclk_S Schematic = Dl

5 whck_4 to fCk_D

&5 sysck to phyCko_2

+I53 ushClk_3 to phyCko_2

1= whClk_4 to phyClko_2

15 sysClk to phyCk1_1 L

E btk 3wpycki L[5
=

View Path Report

Report Timing on Source to Destination..

Set False Path 3
Set Mutticycle Path 3

174 sysCk
174 sysck
174 sysck
174 sysck

Set Maximum Delay »

2 Timing Summary - timing_1 x |

Unplace Cil+U

5Td Console | Messages | Bl Log | 2 Reports | 3]

Figure 161: Selecting the Schematic Option for the Selected Paths
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The Schematic tab opens in the main workspace area, showing the schematic for the

selected paths.

) Schematic X

g

e o |

(L0 gi_ints SBLF it

Figure 162: Schematic Tab in the Main Workspace Area

Likewise, you can generate any custom schematic to view associated logic in the selected

timing path(s).

Vivado Hardware Session Operations

In This Section

Implementing a Design and Generating @ BitStream ... 134
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Downloading a Bitstream Using the Hardware Manager..........c.covernsinrinrenessssennsenssenssnes 138
Generating the Bitstream and Downloading the Design..........c..conrenrinernesnsensensessenes 139
Generating the BitStrEamM . ...t sss s 142
Launching and Configuring the Tera Term Terminal Program in Serial Port Mode.......... 143
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Implementing a Design and Generating a Bitstream

1-1.

1-1-1.

1-1-2.

Generate the implemented design and bitstream.

The Vivado Design Suite runs the equivalent of a "make" file that
understands dependencies. If synthesis or implementation has not been run,
and bitstream generation is requested, then the tools are smart enough to
synthesize whatever modules need to be synthesized and implement the
design prior to generating the bitstream.

Click Generate Bitstream from the Flow Navigator under Program and Debug to run all
operations necessary to generate the bitstream.

Flow Navigator

> PROJECT MANAGER

[

> IP INTEGRATOR

File Edit‘ Flow ,Iools Window Layos
4

> SIMULATION Project Manager

Settings

> RTLANALYSIS

. PROJE ¥ e P mew‘gr
.i ‘ M
> SYNTHESIS OR .
»
ol uerle:at \
-
? IMPLEMENTATION > Open M Open Hardware Manager
i Generate Bitstream )
~ PROGRAM AND DEBUG

ii Generate Bitstream

» Open Hardware Manager 1

Figure 163: Launching the Generate Bitstream Process

Click OK if any critical warning messages dialog boxes appear and continue the
bitstream generation operation.

You will need to determine if the critical warnings need to be addressed immediately or
if they can be ignored.

When implementation is complete, the Implementation Complete dialog box opens.

The status indicator in the upper-right corner of the workspace will indicate when
bitstream generation is complete as well as in the Design Runs tab in the bottom panel.
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When generation is complete, the Bitstream Generation Completed dialog box opens.

r ~
Bitstream Generation Completed &J

o Bitstream Generation successfully completed.

Next
@ Open Implemented Design
View Reports
Open Hardware Manager

Generate Memory Configuration File

Dont show this dialog again

Figure 164: Bitstream Generation Completed Dialog Box

You can view reports to review what was created or open the hardware manager to
program the device or view the information from the Vivado analyzer tool. You can also
simply cancel to perform neither of these tasks. These tasks, and others, are still available
through the Flow Navigator.

1-1-3. Click Cancel to perform none of these tasks and end the bitstream generation process,
or, if you would like to quickly jump to one of these frequently used next-steps, merely
select the option of your choice and click OK.

Opening the Hardware Manager

A hardware manager is the portion of the Vivado Design Suite that enables the
monitoring of cores that were added to a design.

1-1. Open the hardware manager.
1-1-1. Click Open Hardware Manager in the Bitstream Completed dialog box and click OK.
The Hardware Manager window opens.

The hardware needs to be connected and the information bar invites you to open an
existing or a new target.

HARDVVARE MANAGER - unconnected

© Mo hardware targetis upe

Figure 165: Opening a Hardware Target

& XILINX www.xilinx.com 135
© Copyright 2018 Xilinx



Lab Reference Guide

1-2. Connect the target through the New Target Wizard to guide you through
the process.

1-2-1. Click Open target > Open New Target.

Open Hardware Target

VIVADO‘ This wizard will guide you through connecting to a hardware

HLx Editions

To connect to a remote hardware target, provide the host name
and IP port of the remote machine on which the instance of a
Vivado Hardware Server is running.

£ XILINX

ALL PROGRAMMARLE.

,
? = ac =

Figure 166: Open Hardware Target Dialog Box

1-2-2. Click Next to set the hardware server settings.

1-2-3. Enter a name for the server.

Typically this is left at its default value.

Hardware Server Settings

Select local or remote hardware server, then configure the hostname and port
settings. Use Local server ifthe target is attached to the local machine; otherwise, use

Connectto: | Local server (targetis on local machine)

Click Mext to launch andfor connect to the hw_server (port 3121) application on the local
machine.

Figure 167: Setting the Server Name for the New Hardware Target

1-2-4. Click Next to select the hardware target.
1-2-5. Verify the hardware target.

This becomes important when there are multiple targets connected to the PC.

136 www.xilinx.com £ XILINX
© Copyright 2018 Xilinx




Lab Reference Guide

You can change the frequency of the JTAG cable if you are experiencing communications
problems.

1-2-6. Leave the frequency at its default value.

Select Hardware Target

Select a hardware target from the list of available targets, then setthe appropriate
JTAG clock (TCK) frequency. If you do not see the expected devices, decrease the

Hardware Targets

Type MName JTAG Clock Frequency

E-- R — —— L'

Hardware server: localhost:3121

Figure 168: Selecting the Hardware Target

1-2-7. Click Next to view the hardware target summary.

A summary of the connection is displayed.

Open Hardware Target Summary

VIVADO/

HLx Editians © Hardware Server Settings:
o Server: localhost3121

© TargetSettings:
o Target
o Frequency:

& XILINX

ALL PROGRAMMARLE- To connect to the hardware described above, click Finish

®

Figure 169: Summary of the Open Hardware Target Settings

1-2-8. Click Finish to connect to the new hardware target.
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Downloading a Bitstream Using the Hardware Manager

Now that a hardware session is established, your task is to download a bitstream
to your board.

1-1.

1-1-1.

Download a bitstream to the target board.

From the Hardware pane, identify the FPGA/SoC that you would like to program.

1-1-2. Right-click that entry and select Program Device.

1-1-3.

Hardware Session - localhost/xilinx_tcf/Digilent/210203337323A

Hardware - Owe x
A = =|E M
Name Status

=B localhost (1)
EHEe xilink_tf/Snghn 2

.~ | @ Hardware Device Properties..  Ctri+E

Assign Programming File...

oF

« 1l P Run Trigger

O .
Hardware Device Properties = Stop Trigger

« > [P35 FF Run Trigger Immediate
@ XCTK325T_0 @ Refresh Device
| Name: XC7K325T 0 Export to Spreadsheet...

Figure 170: Selecting Program Device
In the Program Device dialog box that opens, you can either use the default project
bitstream or navigate to another bitstream.

It is normal for the Debug probes file field to be blank if your design has no debug cores.

¢ Program Device ﬁ

Select a bitstream programming file and download it to your hardware device. You can optionally select a
debug probes file that corresponds to the debug cores contained in the bitstream programming file.

Bitstream file: .hiﬂ B
Debug probes file: Hivs B

[#] Enable end of startup check

[ Program ” Cancel ]

L 4

Figure 171: Selecting the Bitstream and Programming the Device

. Click Program.

A progress bar appears and, when complete, the dialog box closes.
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Generating the Bitstream and Downloading the Design

1-1. Generate the bitstream.

1-1-1. Click Generate Bitstream from the Flow Navigator, under Program and Debug.

v PROJECT MANAGER
£} Settings
Add Sources
Language Templates

IF P Catalog
> IP INTEGRATOR
> SIMULATION

~ RTL AMALYSIS

> Open Elaborated Design
» SYNTHESIS
?>  IMPLEMENTATION

~¥ PROGRAM AND DEBUG

( fi Generate Bitstream ,

» Open Hardware Manager

Figure 172: Generate Bitstream

1-1-2. Click OK to launch the runs.

Note that the Generate Bitstream process will try to resynthesize and implement the
design if any process is out of date.

1-1-3. Click Yes if prompted to rerun any of the processes that are needed for bitstream
generation.

1-1-4. Click Cancel in the Bitstream Generation Completed dialog box.

1-2. Power on the board.

1-2-1. Connect a USB cable from a USB port on your computer to the USB UART connector on
the evaluation board.
1-2-2. Connect the USB cable to the Digilent USB JTAG interface.

1-2-3. Ensure that the power cord is plugged in and turn on the evaluation board.
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1-2-4. Make sure that the board settings are proper.

FMC (HPC) FMC (LPC)

User LEDs

USB UART Power Switch

Interface - . % .
& XILINX. * & 9 =Fnc 'l'.
KINTEX' 2
T N e
: Power Cable

USB JTAG
Interface

User DIP Switch
CPU Reset

User Push
Buttons

Kintex-7 XC7K325T-2FFG900C
FPGA (located under the fan)

Figure 173: KC705 Evaluation Board

You may be prompted to install drivers when the board is first connected. Do
not allow the driver installation to search the Web, but allow it to search for the
drivers on your computer.

1-2-5. Ensure that all DIP switches (SW11) are in the off position.

1-3. Program the Kintex FPGA on the your board board using the hardware
manager.

1-3-1. Click Open Hardware Manager in the Flow Navigator, under Program and Debug.

1-3-2. Click Open Target > Open New Target.

1-3-3. Click Next in the Open New Hardware Target dialog box.

1-3-4. Click Next in the Hardware Server Settings dialog box.

1-3-5. Click Next in the Select Hardware Target dialog box.

1-3-6. Click Finish.

1-3-7. For the Kintex-7 board, right-click xc7k325t_0 and select Program Device.
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For the Kintex UltraScale board, right-click xcku040_0 and select Program Device.

Hardware ? 00 X
Q = £ o
MName Status
~ B localhost (1) Connected
~ @Ee . Open
v & i Arnmeamanas .
= . Hardware Device Properties...

Program Device...
Verify Device...

' Refresh Device

Add Configuration Memory Device...
Boot from Configuration Memory Device

Hardware Device Pro Program BBR Key...

{8 xcku040_0 Clear BBR Key...

Program eFUSE Reqgisters..

Mame: X

Part:

Exportto Spreadsheet...

Figure 174: Programming the Device

The Program Device dialog box opens.

Observe that the bit file that will be used to program the device has been included in the

Bitstream file field.

1-3-8. Click Program.

When programming the FPGA is complete, the status will show Programmed.

Hardware ? OO0 X
Q = = &
Mame Status
~ @ localhost (1) Connected
-~ B Open
~ {5} Programmed

Figure 175: Programming Status of the FPGA

& XILINX www.xilinx.com

© Copyright 2018 Xilinx

141



Lab Reference Guide

Generating the Bitstream

1-1.

1-1-1.

1-1-2.

Generate the bitstream.

From the Flow Navigator, under Program and Debug, click Generate Bitstream.

v PROJECT MANAGER
£} Settings
Add Sources
Language Templates

IF P Catalog
> IP INTEGRATOR
> SIMULATION

~ RTL AMALYSIS

> Open Elaborated Design
» SYNTHESIS
?>  IMPLEMENTATION

~¥ PROGRAM AND DEBUG

( Vi Generate Bitstream ,

» Open Hardware Manager

Figure 176: Generate Bitstream

Note that the generate bitstream process will try to resynthesize and implement the
design if any process is out of date.

Click Yes if prompted to rerun any of the processes that are needed for bitstream

generation.

142

www.xilinx.com
© Copyright 2018 Xilinx

& XILINX



Lab Reference Guide

Launching and Configuring the Tera Term Terminal Program in Serial
Port Mode

Tera Term is a popular public domain terminal emulation program. It is capable
of operating as a serial port terminal or as a telnet client. It is an alternative to
using the Terminal view that is built into SDK, which is recommended ONLY for
labs that drive data into the ZedBoard.

1-1. Launch the Tera Term terminal program.
1-1-1. Double-click the Tera Term icon on the Windows desktop to launch Tera Term.
Alternatively, you can select Start > All Programs > Tera Term > Tera Term.

1-1-2. Select Serial as the connection (1).
1-1-3. Click the Port drop-down list to view the available COM ports (2).

Note: If your port is not listed, exit Tera Term, power cycle your board and re-start this
step.

1-1-4. Select the COM # discovered in the last step (3).

Note that the ZC702 will show the Silicon Labs driver as shown in the figure below and
the ZedBoard will show the Cypress driver or possibly just a USB Serial Port entry.

W e o

File  Edit Setd Tera Term: New connection

_ TCPR{IP myhost.example.com
History
Telnet

2 35H S5H2
Other

o UNSPEC
Port: ICOMI: Communications Port [COM1) 4 "1 e
-

22

COM1: Communications Port [COM1]
COM4
OK_ coms

COM/: Silicon Labs CP210x USB to UART Bridge [COM

K= Select This COMPort ¢ . freem—— o e

Figure 177: Selecting the COM Port

Note: The COM port setting is specific to the computer being used and may need to be
different than shown. Use the COM port # that was discovered in the previous step.
1-1-5. Click OK.

The terminal console window opens.
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1-1-6. Select Setup > Serial Port.

1-1-7.
1-1-8.

1-1-9.

E COM™: baud - Tera Term ¥

File Editf] Setup |JControl Window Help
|

*" Terminal...

_.“’- Window...

Font...

Keyboard...
:

0

Figure 178: Opening the Tera Term Serial Port Setup Window

The Tera Term Serial Port Setup dialog box opens.

Confirm that the proper serial port has been selected (1).
Set the baud rate to 115200 (2).

Baud rate:

Data: - Cancel
Parity: none -

Flow control:

Transmit delay

0 msecfchar 0 msecfline

Figure 179: Setting the Parameters for the Serial Port

Note: The COM port setting is specific to the computer being used and may need to be
different than shown. Use the COM port # that was discovered in the previous step.

Click OK (3).

Tera Term is now configured to receive and transmit serial information to/from the

evaluation board.
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Vivado Analyzer Operations [Last Updated Version 2017.1]

This sub-section covers many of the common activities associated with
configuring IP cores and collecting data.

In This Section

INTOIMNATIVE INTOIMATION ettt eeee s e eseatae e esenee e ssesesaesessensesasaseseasasseeneees 145
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Informative Information

The following information is for background understanding of the materials
discussed in the Instructions section.

Overview of the Vivado Analyzer Hardware Session

The following is a quick review of the Hardware Session screen usage.

g gt - [C:Ma tairvypiatl & ssspill & pr] - Vivado 20138 E=REal X
File Edit Flow Toolsggiindow Layout View Help

Pl ] ) ‘ A ’& P ¥ @ | L [F 2 oefaultlayout P & 2N write_hitstream(:@
Flow Navigator <« Hardware Session - localhostjxiin_tcfjunknown) 2102033270534 m X
a = H. oy [m LIS

AlAZTSHEN M E

4 Project Manager

3 Project Setting Name Status

b rdds = B locahost (1) Connectee | [ @¢

= ouress =-@e xilinx_tcffunknown/210203327053A (2) Open Il o

<} P catalog e =l . =
4 P Integrator Debug Probe Properties _Owe ox

F Create Block D |03

5% Open Block De! [ ]

& Generate Blod| = -
@ Name: g5 e 3:0] —
A Source:  NETLIST

£ Simulation Setl iz 57z I

(@ Run Simulation General | Proggsiia - i « | « I )
4 RIL Analysis Debug Probes e “oex
¥ Open Eizborat a =T
&% Op NI | nam: | Compare Value | Trigger Cond  Trigger Pos  Data Dep
=
4 synthesis || =8 hw la 1 AND o
P e i 23 —
45 synthesis sett v " q
E ig g P . ww 2[63:0] == [B] XX XXX _¥XHH_HRKH_XEXH_XKEN XK XK _XHNK NN _HXKH_XEXH__ -
& Run Synthesis =
>
5% Open Synthesi Pl
Dl [ « it =
4 Implementation ILA Cores | VIO Cores abE
© I’""‘EWE"G"”‘@ |2 Td Console | () Messages~, = Debug Probes

Figure 180: Vivado Analyzer - Hardware Session Screen Usage

o A: Name of the active function (hardware session) and its TCF connection — This

shows that you have successfully opened the hardware session.

o B: Debug Probes — This section lists each ILA and VIO and the various probes within

each.
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o C: Debug Probe Properties — Provides relevant information about the selected probe

(the type of device it is attached to, its width, etc.)

o D: Waveform Window — Each tab supports a different ILA or VIO.

o E: Exit Hardware Session — Click the 'X' to exit the hardware session and access other

Vivado Design Suite capabilities.

Understanding Trigger Conditions

Trigger conditions describe the desired state of various trigger-capable signals.

When these settings are found, the ILA will trigger and capture data.

The Vivado Analyzer recognizes five different signal conditions: Rising, Falling, 1,
0, and X (don't care). These signals conditions can be logically joined to describe

more complex situations.

First, consider a single probe example:

Captured when position = 0 Captured when position < buffer size

A A

{ .
@ i
i Fa ™  E —
EUR i
Probe ‘A’ % %Lli
Z | | | |
1 I | B O
mmersaen AEHEEPEEEEEEEEEE A4
0 f":'ll rl. !
D
Compare z E j/fl-/; :
Value 3|1
2

i

X
X
X

Figure 181: An Individual Probe's Compare Value
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Each position or signal within a given probe corresponds to one of five possible
match conditions (R,F,0,1,X) as specified in the Compare Value setting. The first
time each signal matches its specified "compare value", the combination
becomes "true". When all of the signals simultaneously matches all of the
"compare values", the probe condition becomes true. If there is only one probe,
then the trigger conditions are met and data is captured.

If there are multiple probes within the ILA/VIO, then the results of the probes can
be ANDed or ORed together to cause a trigger. For example, if it does not matter
which probe triggers in order to capture data, you would set the ILA trigger
condition to "OR". If both probes must be simultaneously "true”, then set the
trigger condition to "AND", which will then cause the trigger.

Instructions

The following sections contain only the detailed instructions for the specified
task.

In This Section

Adding IP from the IP Catalog tO the ProjecCt. ... 148
Opening the Vivado Analyzer Hardware Manager ..........c.ceneenneeneeennesneeseesssssssssssssssssseees 149
Adding Probes (Signals) to the Waveform VIEWET ... 153
Removing Probes (Signals) from the Waveform Viewer ... 154
Setting the Trigger CONAITION. ...t 154
Loading a Waveform Configuration ... ssse s senne 156
Arming the Vivado ANAlYZEr COTE ...t 157
Triggering the ILA IMMEAIALEIY ..ot 158
& XILINX www.xilinx.com 147
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Adding IP from the IP Catalog to the Project

1-1.

1-1-1.
Catalog entry.
1-1-2.

Double-click the IP Catalog entry.

Add the desired piece of IP to the project.

If necessary, expand Project Manager under the Flow Navigator to expose the IP

The IP Catalog tab opens in the Project Manager work area.

File Edit Flow Tools Window Layout View Help !

@Jmu—éj‘;ﬁ ¥ | P Db | | X 3 | S Default Layout

T HeR|®

Flow Navigator ? «

C\ )

g b
|A Project Manager |
@’j Project Settings
'Cﬁ' Add Sources

) _language Template
ik 1 catalog

4 P Integrator
% Create Block Design
B Open Block Design
& Generate Block Design

4 Simulation
#% Simulation Settings
@ Run Simulation

4 RTL Analysis

../-'

s,

| Project Manager -

H

S0..— O 2

[Z Project Summary X ]

(8]
i -

Q,

AL |

<| I J |
Hierarch 4 » B

«+F[RE]
ﬂiwleCou nﬁr.vhu

Interfaces |

/| AXT4 |

;

EEIEEE T Iy o

c:/training/CustEdIP/XParentPs)

\.l'n.rado Repository

= Alliance Partners

= Automotive & Industrial
= AXI Infrastructure

F

/

o

AXI4, AXI4-Stream  Produ
AXI4 Prod(:
Prod

tI[= Basic Elements

[ Communication & Netwarking

= Debug & Verification

- Debug

~iF Debug Bridge

iF ILA (Integrated Logic Analyzer)
JTAG to AXI Master

iF System ILA

~4F VIO (Virtual Input/Qutput)

Pro
j ontlg ued S|mu|iigg Clock Gensﬁe a - Di

Figure 182: Opening the IP Catalog from the Project Manager

The IP catalog is organized into categories to help you quickly locate the IP you want.

1-1-3.
1-1-4.

Expand the appropriate IP category to expose the desired piece of IP.
Double-click the desired piece of IP to begin customization.

You can customize the IP here, or do so later.

1-1-5.

Click OK to conclude the customization and advance to the output products generation.

Out-of-context IP generation will generate a netlist for the IP independent of other IP.
This is the preferred way to generate outputs as any changes you make will only affect
the IP that the changes were made to and accelerates the design process.

You can generate the netlist now, which takes a few moments, or defer generation until

synthesis.
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1-1-6. Click Generate to generate the output products for this core.

% Generate Output Products x|

The following output products will be generated.

Preview

Q | F-4FE xci (00C per TP)

= ~L1l Instantiation Template

'f -1l Synthesized Checkpoint (.dcp)
= =l Structural Simulation

-1l Change Log

Synthesis Options
" Global
& Qut of context per TP

Run Settings

Humber of jobs:l 4 -

Figure 183: Generating the Out-of-Context IP

This will typically take a minute or so depending on the amount of code that must be
synthesized.

1-1-7. When this process completes, click OK to close the summary dialog box.

Opening the Vivado Analyzer Hardware Manager

The Vivado logic analyzer requires a connection to the target hardware board.
The actual connection is typically made using a USB-to-JTAG intelligent cable.
Many of the Xilinx evaluation boards provide support for the intelligent cable as a
module component on the board.

When you open a hardware session, a cable server program is launched that
identifies the cable type and JTAG components on the board. A TCP/IP port is
opened for a connection that may be to a logic analyzer or other application.

1-1. Open the hardware manager.

1-1-1. Expand Program and Debug from the Flow Navigator.
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1-1-2. Double-click Open Hardware Manager.

Flow Havigator T8 7?7 _

» PROJECT MANAGER
> IPINTEGRATOR

» SIMULATION

> RTLANALYSIS

> SYNTHESIS

> IMPLEMENTATION

¥ PROGRAM AND DEBUG

J% Generate Bitstream

(> Open Hardware Manager )

Figure 184: Opening the Hardware Manager from an Open Project

1-1-3. Click Open target > Open New Target from the Hardware Session window to open a
wizard that will facilitate making a connection to the USB platform JTAG download cable.

HARDWARE MANAGER - unconnected i
0 Mo hardware target is oper COpen target
| & Auto Connect (
Hardware P
Recent Targets 3
o ! f
L
Open Mew Target... }

Figure 185: Selecting Open New Hardware Target
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1-1-4. Click Next to bypass the welcome dialog box.
ff Cpen New Hardware Target I.ér
Open Hardware Target
’
VIVADO This wizard will guide you through connecting to a hardware target.
HiLx Editians
To connectto a remote hardware target, provide the host name and IP port of the
remote machine on which the instance of a Vivado Hardware Server is running.
v
& XILINX
@
Figure 186: Opening a New Hardware Target
1-1-5. Use the default local server name since your board is connected to the machine that you
are running the Vivado Design Suite on.
If this is not the case, you will need to select the connection to the machine that is
attached to the board.
rf Open Mew Hardware Target lér
Hardware Server Settings
Select local or remote hardware server, then configure the host name and port seftings. Use Local server if ‘
the targetis attached to the local machine; otherwise, use Remote server.
Connectto: | Local server (targetis on local machineg) ~
Click Mext to launch andior connect to the hw_server (port 3121) application on the local machine.
Figure 187: Using the Default Server Name
1-1-6. Click Next to scan the JTAG chain and view the nodes within the chain.
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You should now see the xilinx_tcf hardware target and the hardware devices present in

the JTAG chain. The JTAG clock speed is also shown.

-
¢ Open New Hardware Target

] |

Select Hardware Target

Select a hardware target fram the list of available targets, then setthe
appropriate JTAG clock (TCK) frequency. If you do not see the expected

Hardware Targets
Type Mame JTAG Clock Frequency
@ xilinx_tcf  Digilent’210248807241 15000000 e

Add Xilinx Virtual Cable (XVC)

length)
Mame ID Code IR Length
@ arm_dap_0  4BA0D0477 4
8 xc7z020_1 03727093 ]

Hardware server: localhost:3121

Hardware Devices (for unknown devices, specify the Instruction Register (IR}

P
>

L

Figure 188: Viewing the Hardware Target and Devices

1-1-7. Click Next to advance to the summary.

f Y
¢ Open New Hardware Target [&J
Open Hardware Target Summary
VIVADO!
HL Editions © Hardware Server Settings:
o Server: localhost:3121
© Target Settings:
o Target: xilinx_tcfiDigilent’210248807 241
o Frequency: 15000000
h
& XILINX | o
ALL PROGRAMMARLE- To connectto the hardware described above, click Finish
=

o

Figure 189: Summary Dialog Box

1-1-8. Click Finish to connect to the target.
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Adding Probes (Signals) to the Waveform Viewer

When the hardware session opens, one or more probes (inputs into an ILA or
VIO) are present.

1-1. Add a probe.

1-1-1. [Optional] Select one or more probes to add to the waveform in the Design Probes
window.

1-1-2. Right-click the probe to add to the waveform from the Design Probes window.
o Select Add Probes to Waveform to add the selected probes to the waveform or
o Select Add All Probes to Waveform to add all the probes

Debug Probes
a MName Compare Value
5 -
z & Debug Probe Properties... Ctri+E
i 1 prcu:e [*]  Run Trigger
Stop Trigger
LEE)I [+ Run Trigger Immediate

LAC . Add Probes to Waveform == 0 R
ores ores
- Add 4ll Probes to Wavefor 2
5 Td Console | (' Messages

Export to Spreadsheet...

Figure 190: Adding Selected (or All) Probes to the Waveform

The probes will be added after any existing probes in the waveform.

Note that any given probe may be added more than once. This may be desirable as each
probe entry in the waveform can have a different radix or color.
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Removing Probes (Signals) from the Waveform Viewer

When the hardware session opens, one or more probes (inputs into an ILA or
VIO) are present.

1-1. Remove one or more probes that you no longer want.

1-1-1. Select one or more probes from the Waveform window.
1-1-2. Press the Del key or right-click and select Delete.

B e e deie bamlly” X

Figure 191: Deleting a Probe from the Waveform Viewer

Setting the Trigger Condition

1-1. Set the probe's trigger condition to the condition that you want to test for.
1-1-1. Select the Debug Probes tab in the console region of the workspace.

Debug Probes

2 |

|| Mame Compare Value

=

=z e/
= g - AT T f = [B] 0010

E el g [ — gt 4i18 == [H] X0 s 3EE_H.
b

ILA Cores | VIO Cores
B Td Consale | & Messa{‘o Debug Probes '

Figure 192: Locating the Debug Probes Tab

1-1-2. Click in the Compare Value column next to the probe that you want to configure.
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A small dialog box opens.

Operator: | == (equal)) -
Radix: H] (Hexadecmal) -

Value:  OS00 000000000

QK ] [ Cancel

Figure 193: Compare Value Dialog Box

1-1-3. Set the operator to test against.

Operator: | == {egqual) -
Radix:

Value:

Figure 194: Setting the Comparison Operator

The == and != operators are typically used for testing individual signals within a probe.
The other operators are generally used with testing numeric values using the entire
probe as the compare value.

1-1-4. Set the radix to what is most conducive to the signal type.

Operator: | == {egual)) >

[B]

Radix:

(Binary)
Value:

ir+=

Figure 195: Selecting the Radix for the Compare Value

If you want to pick out individual signals, binary is a good choice. If you want identify
data or addresses, then hexadecimal is a better choice. If you want to examine the results
of a computation, then some form of decimal might be best.

1-1-5. Set the value (using the radix you just chose) to compare against.
1-1-6. Click OK.
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Loading a Waveform Configuration

A waveform configuration is a file that contains information regarding how you

want your waveform to appear: signals names, radices, colors, etc.

1-1.

1-1-1.

1-1-2.
1-1-3.
1-1-4.
1-1-5.

Load your waveform configuration file(s).
Select File > Open Waveform Configuration.

_ Vivado 20
File J Edit Tools Window Layout Wiew

P4 .J"Jew Project... 3

¥+ Open Project...
« Open Recent Project
.q Open Example Project

|< Open Waveform Configuration... '

Save Waveform Configuration As...
. ‘E::rjjeﬂ‘ F - r-—‘

Figure 196: Opening a Waveform Configuration File (.wcfg)

A browser dialog box opens. Files must be entered one at a time.

Navigate to a waveform configuration file that you want to load.
Select the file.

Click Open.

Repeat for additional waveform files.
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Arming the Vivado Analyzer Core

The Vivado analyzer cores are individually armed. Arming a core simply means
that the core is made ready to collect incoming signals.

There are two basic modes of arming: Run Trigger and Run Trigger Immediate.
Run Trigger Immediate ignores the trigger conditions and simply captures data
from the time that you click Run Trigger Immediate until the core's memory fills.
Run Trigger immediately captures data when the specified trigger condition is
met.

Cores must be armed one at a time; therefore, it is good design methodology to
use the Trigger In and Trigger Out ports of the ILA and arm the cores from the
last core backwards to the first core. In this fashion, the sequence cannot be
completed until the first ILA is armed. This prevents "earlier" ILAs from arming
and having their trigger conditions met before you can arm the subsequent ILAs.

ILA O ILA 1 ILA n
Trigger Out P Trigger In Trigger Out =9 — Trigger In
Trigger Out ACK |« Trigger In ACK  Trigger Out ACK <= Trigger In ACK

= Probe 0 =P Probe 0 = Probe 0
= Probe 1 = Probe 1 oo =9 Probe 1

H . .

. . .
= Probe N = Probe N = Probe N

< Arming Order

Figure 197: Connections and Arming Order for Multiple ILAs
1-1. Arm the ILA core.
1-1-1. Click the Run Trigger icon ().
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Triggering the ILA Immediately

Sometimes it is beneficial to see the activity on an ILA or VIO without having to
set or modify the trigger conditions.

If trigger conditions have not yet been set (all comparisons are set to 'X' - don't
care), this is equivalent to Run Trigger Immediate.

1-1. Capture whatever data is currently presented to the specified analyzer core
(trigger the ILA/VIO immediately).

1-1-1. Click the Run Trigger Immediate icon (??).

After a (typically) short delay, depending on the sample rate and size of the capture
buffer, data will be uploaded from the device and displayed in the Waveform viewer.

Vivado HLS Operations [Last Updated Version 2017.3]

This section contains instructions for commonly performed tasks using the
Vivado High-Level Synthesis (HLS) tool.

In This Section

Launching the Vivado HLS TOOL ... sssssssssssssssssssssesssssaes 159
Creating @ VIVado HLS PrOJECT ...ttt ssss s sss st sssssssssseses 160
OpeNING @ VIVAAO HLS PrOJECE ...ttt ssss st st ssssssssssnses 164
Adding Synthesizable Source(s) to a Vivado HLS Project........nensensiseiesiseeeneeene 165
Adding Simulation Source(s) to a Vivado HLS Project.......cenrineinnensenseneinsiessseseseeens 166
Creating @ New Source for an HLS PrOJECt ... sssssssssenes 166
Simulating @ Vivado HLS DESIGN ...t sssssssssssssssssssssssssssssssssssssssssssssanes 167
Setting SYNTNESIS OPTIONS ...ttt ss st sss s ss st sssesaes 169
Synthesizing the Vivado HLS DESIGN ... ssssssssssssssssssssssssssssssssssssssanes 171
Simulating @ Vivado HLS DESIGN ...t isess s s sssssssssssssssssssssssssssssssssssssanes 171
Exporting @ Vivado HLS DESIgN @S IP........iiirieeieeeiseissie e ssssssssssssssssssssssesssssanes 175
ANAIYZING AN HLS DESIGN ..ottt st ssss s st st sssssssssssssssssssssssssssssnsens 176
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Launching the Vivado HLS Tool

There are a number of ways to launch the Vivado HLS tool. The two most popular

mechanisms are shown here.

1-1. Launch the Vivado HLS tool.

1-1-1.
Vivado HLS 2018.1.

3 xiiinx Design Tools
% Uninstall Xilinx Information Center
= & ilinx Information Center
. DocNav
SDK 201
. Vivado 201
£ Add Design Tools or Devices 201
% Manage Xilinx Licenses
£ Uninstall 201
[@8 Vivado 2017 | Tcl Shell =
#% Vivado 201
H System Generator
Vivado HLS
B8 Vivado HLS 201 | Comman L4

-
*ayl_[+ ] Vivado HLS 201 -

1 Back

Figure 198: Launching the Vivado HLS Tool

For Windows 7: Select Start > All Programs > Xilinx Design Tools > Vivado 2018.1 >

For Windows 10: Select Start > Xilinx Design Tools > Vivado HLS 2018.1.

--OR --

Double-click the Vivado HLS shortcut icon (Ef :|) on the desktop.

The Vivado HLS tool opens to the Welcome window. From the Welcome window you can
create a new project, open examples, and access documentation and examples.

+ Vivado HLS
File Edt Project Solution Window Help
+ | Vivado HLS Welcome Page

VIVADO?

Quick Start

== Fom |

Figure 199: Vivado HLS Welcome Screen
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Creating a Vivado HLS Project

Here you will learn to create a new Vivado HLS project from scratch.

1-1. Create a Vivado HLS project named your HLS project name.

1-1-1. Click Create New Project from the Welcome Page.

4 Vivado HLS =1 foE

File Edit Project Solution Window Help
& [#] Vivado HLS Welcome Page 52 S,
[

HLS ALL PROGRAMMABLE.
Quick Start Recent Projects
oy M examgier gy W grwy gy B
‘/@ g A ’ ‘. ‘ ‘ . o h i
Open Project Open Example Project RR—
Documentation ~ o o SO

Tutorials User Guide Release Notes Guide

Figure 200: Creating a New Vivado HLS Project

1-2. The Project Configuration dialog box asks for a project name and location.

1-2-1. Enter your HLS project name in the Project name field (1).
1-2-2. Enter the location at which the project should be placed in the Location field (2).

¢ New Vivado HLS Project.

Project Configuration
Create Vivado HLS project of selected type

Project name: | Per Instructions

2
Location: | Per Instructions O_I Browse...

Figure 201: Configuring a New HLS Project

1-2-3. Click Next (3).
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1-3. The Add/Remove Files dialog box opens. Here you will be invited to add
existing files or create new sources.
1-3-1. Click Add Files.

The Open File dialog box opens.

Note: If do not have existing files at this moment and you want to create new ones, click

New File.

1-3-2. Browse to where your files are located.
1-3-3. Select your HLS source files.

The Vivado HLS tool automatically adds the working directory (project directory) and any

directory that contains C files added to the project to the search path. Hence, header

files that reside in these directories are automatically included in the project (no need to
explicitly specify them). You must specify the path to all other header files (if any) by
clicking the Edit CFLAGS button.

1-3-4. Click Open to add these files.
Note that you can add compiler directives specific to each entry at this point.

1-3-5. Click Browse next to the Top Function field.

The Select Top function dialog box opens, which lists all the functions available from the

specified source files.

1-3-6. Select the name of the top function (the name of the top file) from the list and click
oK.

Note: You can also manually enter the name of the top function in the Top Function

field.

In any C program, the top-level function is called main(). In the Vivado HLS design

flow, you can specify any sub-function below main() as the top-level function for

synthesis. You cannot synthesize the top-level function main().

The following are additional rules:

o Only one function is allowed as the top-level function for synthesis.

o Any sub-functions in the hierarchy under the top-level function for synthesis are also
synthesized.

o If you want to synthesize functions that are not in the hierarchy under the top-level
function for synthesis, you must merge the functions into a single top-level function
for synthesis.
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1-4-1.
1-4-2.
1-4-3.
1-4-4.
1-4-5.

Add/Remove Files d=a—
Add/remove C-based source files (design specification)
Top Function:l Select/ Enter the Name of Your Top Function Here | Browse...
Design Files
MNarne CFLAGS Add Files...

Edit CFLAGS...

Remaowe

| <Back || MNet> | Finish

Figure 202: Adding Files to a New Vivado HLS Project

. Click Next.

Add any existing testbench files.

If you have (or want) any testbench files they can be entered here.

Sometimes the testbench is built into the synthesizable file.

Click Add Files.

Navigate to where your files are located.
Select your HLS testbench files.

Click Open to add these files.

Click Next.
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1-5.

1-5-1.

1-5-2.

1-5-3.
1-5-4.

1-5-5.
1-5-6.
1-5-7.

Finally, it is time to specify some of the physical parameters of the design.

By default, your solution name is populated in the Solution Name field. No

changes are required.

Set the clock period to your clock period.

Y
C

ou can leave the Uncertainty field blank.

lick the Browse button to select a part or board.

#  New Vivado HLS Project

Solution Configuration

0]
=)
@

Create Vivado HLS solution for selected technology

Solution Name: solutionl

Clock
Period: 10 Uncertainty:

Part Selection

Part: [Please select pari]

Figure 203: Locating the Board Browse Button

Click Boards as shown below.

E

I

F

nter the family name in the Search field.

Filter
Vendor: All

Display Name: | All

Reset All Filters

search: = | Per Instructions |

Display Mame Part Family Vendor

[ p— —— —
.

igure 204: Filtering to Quickly Locate Target Platforms

Select your board from the search list.
Click OK to select the board.
Click Finish.

You will see the created project in the Explorer tab.
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Opening a Vivado HLS Project

1-1.

1-1-1.

1-1-2.
1-1-3.

1-1-4.

Open the existing Vivado Design Suite project your HLS project name.
Click Open Project from the Quick Start section (1).
The Open Project dialog box opens (2).

Click [Browse ...] (3).
Click OK (4).

The Browse For Folder dialog box opens (5).

Browse to the the location at which the project should be placed/your HLS project name
directory (6).

Note: The drop-down arrow shows the directory hierarchy.

ATDS

|l# ] Vivado HLS Welcome Page &2

VIVADO'

HLS

Quick Start Recent Projects

A A Recent Projects List

¥\ . »
Create’New Project Open Project Open Example Project @ TEpaT——
¢ Open Project U }?\@@ St et 5
Documentation Select or browse project — l 5 \
g " ‘omw = | Browse For Folder u @
i ’ l Recent Projects List |+«

Tutorials

User Guide

-ty e -
32 oy o
1 [ Browse ... ]

|

Browse Here for
Project Folder

Folder Appears

Folder:

Selected Project
Here

\M

Figure 205: Opening a Vivado HLS Project

1-1-5. Click OK to open the selected project and close the dialog box (7).

The HLS project now opens in the Vivado HLS.
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Adding Synthesizable Source(s) to a Vivado HLS Project

If you missed the opportunity to add files during the project creation phase, you
can still add existing files or create new files for your HLS project.

1-1. Add your synthesizable source(s) to the Vivado HLS project.

1-1-1. Using the Explorer, expand the tree until the Source branch is seen.
1-1-2. Right-click Source and select Add Files.

o
s-_a\ﬁvadmm
File Edit Project Sclution Window Help

ME. X | L
s Debug [/ [Synthesis | Anelysi

[ Explorer 2 i E'
L ul St l
A > [t Includ

.'--.).A = Sur J

8= 5 New File.. 1
4 2 Sroraoronrs ’

a 4% constraints
<ff directives.tcl |

Figure 206: Add Existing Files or Create New Files for the HLS Project

--OR --

Select Project > Add Source.

=
|+ | Vivado HLS - HLStest

File Edit | Project | Solution Window Help

_°| : Project Seftingstae.,
*»

%5 Debug = Index C Source
Py Explore 5 Run C Simulation

‘ @ Add Source...

MNew Source..,

Add Test Bench...

Mew Test Bench...

Add Test Bench Folder...

£f| [ @ |

Mew Solution...

T BF

Set Active Solution...
Close Inactive Solution Tabs

EF  Compare Reports...

Figure 207: Adding a New Source from the Project Menu

1-1-3. Navigate to the directory where your files are located.
1-1-4. Select the file or files you want to import.
1-1-5. Click Open.
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Adding Simulation Source(s) to a Vivado HLS Project

If you missed the opportunity to add simulation files during the project creation
phase, you can still add existing files or create new simulation files for your HLS

project.

1-1. Add your simulation sources to your Vivado HLS project.

1-1-1. Expand your project if necessary.
1-1-2. Right-click Test Bench and select Add Files.

L Explorer &3 néh =8

4 25 il tgens
» [ait) Includes

Figure 208: Adding Files to a Vivado HLS Testbench

A browser window opens.

1-1-3. Browse to your simulation sources.
1-1-4. Click Open.

Creating a New Source for an HLS Project

1-1. Create a new source for to the current project.

1-1-1. Using the Explorer, expand the tree until the Source branch is seen.

1-1-2. Right-click Source and select New File.

File Edit Project Solution Window Help

5| of X | 17 m
%5 Debug ([, | Synthesis |6 Analysis

L7 Explorer &3 Y
o ~,
v » [t Includes
fraspa | = Source
#0  Add Files... / 4
g5 e 4
4 = Lveres

5 J
4 3 constraints

4 directives.tel l]'

Figure 209: Creating a New HLS Source File
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--OR --

Select Project > New Source.

+ | Vivado HLS - HLStest

File Edit | Project | Solution Window Help

_<>| ¢ Project Settiﬁ'g‘k‘..h..
",
5 Debug & IndexC Source .'-‘
5 Explere £ Run C Simulation
b
Add Source... #_f'
ﬂf Mew Source...
est Bench...

_‘> Mew Test Bench...
25 Add Test Bench Folder...

%5 New Solution...

= Set Active Solution...

=]

Close Inactive Solution Tabs

£ Compare Reports...

Figure 210: Creating a New Source from the Project Menu

1-1-3. Navigate to the directory where your files are located.
1-1-4. Enter the name for your new source
1-1-5. Click Open.

The text editor opens and you can begin entering your new code.

Simulating a Vivado HLS Design

1-1. Simulate the Vivado HLS tool design.

1-1-1. Select Project > Run C Simulation or click the Run C Simulation icon (E ).

Edit | Project | Solution Window Help
Project Settings...

:ploreﬁ Index C Source

&1 Run C Simulation '

@ Add Source..
% New Source...
&) Add Test Bench...

b0 New Test Beppasbdetns

Figure 211: Launching the C Simulation
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The Run C Simulation dialog box opens.

¢ CSimulation Dialog

ol

C Simulation

Options
Launch Debugger

Build Only
Clean Build

Optimizing Compile

Input Arguments

Do not show this dialog box again.

[ OK l | Cancel

Figure 212: C Simulation Dialog Box

Each of the options controls how simulation is run:

o Launch Debugger: After compilation the debug perspective automatically opens for
you to step through the code.

o Build Only: Compiles the C code, but the simulation does not run.

o Clean Build: Removes any existing executable and object files before compiling the
code.

o Optimizing Compile: Uses the gcc/g++ -O option (no debug info and this is mutually
exclusive with debug options; this may run faster, but the difference is not
substantial).

1-1-2. Select the options that you want.

1-1-3. Click OK.
The simulation log will be displayed in the editor pane.

1-2. View the simulation report.
The information generated by the Vivado HLS tool can be found in two
places, both described here.
The first is the Console window, which reports not only the output produced
by the code being simulated, but all of the simulation engine messages as
well. The simulation log provides only a few simulation engine messages
and the simulated code output.

1-2-1. Select the Console tab in the lower portion of the tool's GUI.
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You may need to scroll to view all the output produced by the simulation.

=) Console &3 D] Errors| & Warnings = | ME~-S-4 7 0
Vivado HLS Console
INFO: [APCC 282-1] APCC is done. -

Compiling(apcc) ../../../../fir.c in debug mode
INFO: [HLS 288-18] Running '"c:/Xilinx/Vivade HLS/2@1° /bin/unwrapped/win64.o/apcc.exe’

INFO: [HLS 28@-18] For user ' " on host ' " (Windows NT_amd&4 versicn 6.1) on Wed Oct
INFO: [HLS 28@-18] In directory 'C:/training/ /solutionl/csim/build’
INFO: [APCC 282-3] Tmp directory is C:/tmp/apcc_db /163P@3187042450

INFO: [APCC 282-1] APCC is done.
Generating csim.exe
Comparing against output data
EEE R R b e e e e L e e L e e e e

PASS: The output matches the golden output!
FRkRREEREEEERRRRRRRER R R R R R kR R R Rk Rk R R

INFO: [SIM 211-1] CSim done with @ errors.

INEOD: [SIM 211_3] *kkkkkkkhkkkkkkk CsIM finish Fkkkkkkkkdkkkhkk
Finished C simulation.

m

4 T 2

Figure 213: Example Output After a Simulation

The other location, described below, provides only a few simulation engine messages
and the simulated code output. Typically this is opened after the simulation completes;
however, if you need to access it after closing the log pane, here's how to access the
simulation report.

1-2-2. Expand your HLS project name > solution1 > csim > report in the Explorer pane.
1-2-3. Double-click the log file name to open it in the editor pane.

[ Explorer i3 = B8
4=
» mit Includes
+ = Source
» 0= Test Bench
4 = solution1
» 4 constraints
4 (= csim
+ = build

T arats,
= csim.log

Figure 214: Locating the Simulation Log File

Setting Synthesis Options

Various information relevant to how the tools will synthesize a design can be
entered into the Vivado HLS tool.
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1-1.

1-1-1.

1-1-2.

1-1-3.

Set the synthesis options to the clock period that your design needs to meet
and your clock uncertainty, or you can leave this field blank.

Select Solution > Solution Settings or click the Open Synthesis Options icon (‘).

2 Vivado HLS - sy (€7 msnttron) I

File Edit Prg_'ua:! i el
K | 'NER fZ2  Solution Settings...
%5 Debug [/, | Synt Run C Synthesis 3
|  Run C/RTL Cosimulation
£} ExportRTL
&d"  Open Analysis Perspective
Open Report *

Figure 215: Accessing Synthesis Settings from the Menu Bar

The Solutions Settings dialog box opens.

Click the Synthesis option in the navigation panel.

Help P
BT T DT R PatE
.0

;_] Solution Settingsj

Synthesis Settings
B Synthesis,
osimulation Clock

Export ]
W Expa Period: Uncertainty:

Part Selection
Part: weitg M amtumties - Pt g - IRt 4

Figure 216: Accessing the Synthesis Options in the Solutions Setting Dialog Box

Set the period to the clock period that your design needs to meet.

1-1-4. Set the uncertainty to your clock uncertainty, or you can leave this field blank.

1-1-5.

Click OK.
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Synthesizing the Vivado HLS Design

1-1. Synthesize the design.

1-1-1. Select Solution > Run C Synthesis > Active Solution or click the Run Synthesis icon in
the menu bar.

fl4EEX|IHEE B cd#tl % &8 |A-&|er | ® o
%@Debug 63'\:(‘ Analysis Run C Synthesis L L

Figure 217: Launching Synthesis

This option synthesizes the currently selected solution.

All solutions (or selected solutions) can be synthesized by using the drop-down menu
next to the synthesis icon. You can synthesize all solutions or synthesize selected
solutions in addition to the default.

Tt 2@ X|EE, RO R A=l | €~ 20| &r | &

%3 Debug Ed‘AnaI},rsis :f'*'-} Active Solution
[ Explorer 52 ¥ = 5[ [Emmepp ;_.;g,} All Solutions 3
1 _.-'=-==-:=-==-==-==-=:-==.'} Select Solutions... - o 4 ol

Figure 218: Options for What to Synthesize

Simulating a Vivado HLS Design

1-1. Cosimulate the Vivado HLS tool design.

1-1-1. Select Solution > Run C/RTL Cosimulation or click the Run C/RTL Cosimulation icon

().
Proiewmdow Help
+

:LmJ f#  Solution Settings...
.

e Run C Synthesis 3
*
—-\‘ |  Run C/RTL Cosimulation ’
f# ExportRTL

&d"  Open Analysis Perspective
Open Report k

Open Wave Viewer...

Figure 219: Launching from the Menu
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1-1-2.
1-1-3.

The Run C/RTL Co-simulation dialog box opens.

r ™

C/RTL Co-simulation

Verilog/VHDL Simulator Selection

RTL Selection
@) Verilog 1 WHDL

Options
[C] Setup Only

Dump Trace

[] Optimizing Compile

[T Reduce Diskspace

Compiled Library Location

Input Arguments

[7] Do not show this dialog box again.

[ ok || cancel

Figure 220: Co-simulation Dialog Box

Each of the options controls how C/RTL Cosimulation is run:

(0]

o

RTL Selection: Select the RTL that is simulated (Verilog/VHDL).

Setup Only: This creates all the files (wrappers, adapters and scripts) required to run
the simulation but does not execute the simulator.

Dump Trace: During RTL verification, the trace files can be saved and viewed using an
appropriate viewer. By selecting this option, the trace file will be saved to the
<solution>/sim/<RTL> folder.

Optimizing Compile: This ensures a high level of optimization is used to compile the
C testbench. Using this option increases the compile time but the simulation
executes faster.

Select the options that you want.
Click OK.

The simulation log will be displayed in the editor pane.
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1-2. View the Cosimulation report.

The information generated by the Vivado HLS tool can be found in two
places, both described here.

The first is the Console window, which reports not only the output produced by
the code being simulated, but all of the simulation engine messages as well. The
simulation log provides only a few simulation engine messages and the simulated
code output.

1-2-1. Select the Console tab in the lower portion of the tool's GUI.

You may need to scroll to view all the output produced by the cosimulation.

) Console &2 @ Errors | & Warnings = ‘| #E~F~-4 ° O
Vivado HLS Console

L NN

// Inter-Transaction Progress: Completed Transaction / Total Transaction

/{ Intra-Transaction Progress: Measured Latency / Latency Estimation * 1@

i/

/{ RTL Simulation : "Inter-Transaction Progress” [“"Intra-Transaction Progress”] @ "Simulation Time"

FILIEEETERLEFETET I LT LER R iR ddddddddididiiiidddddddddiiiiiiiidididifidiii

/f RTL Simulation : @ / 1 [@.@ek] @ "125@@@"

// RTL Simulation : 1 / 1 [@.@e%] @ "397350@8"

FELLTERETTEE T IR T TR T80T 0000000000000 TR T IR T I i8I 8idiiiidits

$finish called at time : 39775 ns : File "C:/training/ fdet_prj/solutienl/sim/verileog/dct.autoth.v" Line 21
## quit

INFO: [Common 17-286] Exiting xsim at

INFO: [COSIM 212-316] Starting € post checking ..

sk ks kkEk kEE

-

Results are good
FEE kEE kEE EER

INFO: [COSIM 212-1@@8§ *** C/RTL co-simulation finished: PASS ***
INFO: [COSIM 212-211] IT IS measurable only when transaction number is greater than 1 in RTL simulation. Otherwise, they iE
Finished C/RTL cosimulation.

4 10 2

Figure 221: Example Output After a C/RTL Co-simulation

The other location, described below, provides only a few simulation engine
messages and the simulated code output. Typically this is opened after the
simulation completes; however, if you need to access it after closing the log pane,
here is how to access the simulation report.

1-2-2. Expand your HLS project name > solution1 > sim > report in the Explorer pane.
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1-2-3. Double-click the log file name to open it in the editor pane.

Tﬁ_ﬁ Explorer &2

= 0 |

PR

> [l Includes
=

- = Source

» flm Test Bench

a = solution1
» 48 constraints
w2 csim
4 [ sim

» [ autowrap

4 = report
C =) = _cosim.rpt D

s = b
> = verilog
s =5 wrapc

> = syn

> [ verlog

> = wrapc_pc

Figure 222: Locating the Co-simulation Log File

The Cosimulation Report in HTML format will be displayed in the main viewing area.

KE‘E' Synthesis(solutionl)

' 2]) Simulation(solution1) &7

Result

RTL Status = min
WHDL MA MA
e

Verilog

=

8

-

Cosimulation Report for ‘s’

Latency Interval
avg  max min  avg  max
MA MA MA MA MA

e e e e e

Export the report(html) using the Export Wizard

Figure 223: Cosimulation Report - HTML

You can quickly verify the cosimulation status here.
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Exporting a Vivado HLS Design as IP

1-1. Export the Vivado HLS design as a piece of IP.
1-1-1. Select Solution > Export RTL.

File Edit Projec{{ Solution [WWindow Help
[ | of f#  Solution Settings...
ﬁ Debug Run C Synthesis k
[ Explorer E:E [  Run Z/RTL Cosimulation
'[E‘C. i, T Hﬂ Export RTL
@]ﬁ Includes ] ]
= Source & Open Analysis Perspective
[€] ope Open Report k

Figure 224: Exporting the RTL from Vivado HLS using the Menu Bar

The Export RTL dialog box allows you to select the style of the exported files.
1-1-2. Select IP Catalog for compatibility with the Vivado Design Suite.

Export RTL

IP Catalog
Systern Generator for DSP (Vivado)
Systern Generator for DSP (ISE)

Format Selection core for EDK
IIP Catalog ’ VI ’Conﬁguration...]

Options

[ Evaluate |VHDL -
1u'eril-:i

[] Do not show this dialog box again.

[ OK ] [ Cancel

Figure 225: Selecting the Export Format for the IP

1-1-3. Click OK.
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Analyzing an HLS Design

The Vivado HLS design tool provides various perspectives into the behavior of
the design including data flow diagrams and textual reports.

1-1.  Perform the analysis.

1-1-1. Click the Analyze button or the Analyze icon (&) to initiate the analysis for the active

solution.

|# | Mivado HLS - prj

File Edit Project Solution Window Help
[F | o X | BELEE R

Figure 226: Locating the Analysis Button

The data-flow diagram opens.
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Figure 227: Example of Analysis View

For a full description of the analysis capability, refer to the HLS User Guide.
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1-2. Determine the approximate performance for the overall design.

1-2-1. Expand the active solution > syn > report.
1-2-2. Double-click the file representing the top of the hierarchy.

r[jEprolel £3 “"§h =
&5 pr
[l Includes
= Source
Vi e
@i Test Bench
NP -
& b 200y Ay
wo
= solution
4 constraints
PR TR
g gt
= csim
= impl
= drivers
= ip
(= verileg
(= vhdl
(== syn
(= report
e SR 08 P

) Sinens 3% 2% 2t 2R -

) Gl 3% 3% 2t 2 -

e ot e T

" -L . o —

Figure 228: Accessing the Synthesis Reports

1-2-3. Locate the performance approximations in the report.
=[] image_filter_csynth.rpt =5
Synthesis Report for "sage e’ ol

gGeneraI Information

s & g Jupdur 16 1'2.35:50"@.' ™ et . it S b
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Performance Estimates
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= Summary
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= Summary
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k ? ? ? 7 dataflow )

=1 Detail

+ Instance

+ Loop

Utilization Estimates
= Summary

Name BRAM_18K  DSP48E FF LuT
Expression -

- 1] 14
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Figure 229: Locating the Performance Approximations in the Synthesis Report
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System Generator Tool Operations [Last Updated Version 2017.3]

This section contains instructions for commonly performed tasks using the
System Generator tool.

In This Section

Launching the Xilinx System Generator TOOI ..........oinrinrierinineneesisssesssissssssse s sssssssssanes
Simulating a Model in the SIMUlINK SOftWAIE ...

Launching the Xilinx System Generator Tool

1-1. Launch Xilinx System Generator.

1-1-1. For Windows 7: Select Start > All Programs > Xilinx Design Tools > Vivado 2018.1 >
System Generator > System Generator 2018.1 to launch System Generator.

- . L
Xilinx Design Tools .,

i: UninstallXiliannformaEﬂuCenter
i: Xilinx Information Center  *,
DocMav
Vivado 201
Vivado 2010
¢ Add Design Tools or Devices
i\:'_E_I\u Manage Xilinx Licenses
$-. Uninstall 2012
BN Vivado 20140 Tcl Shell
4. Vivado 201 s
B Xilinx Microprocessor Debh!gger
B ilinx SDK 201 Comma.nd Proi
B xilinx DK 2012 N
Systern Generator N
=% System Generato MA
=% System Generator 2010

1

dymme®

"
"Taaa,

Figure 230: Launching Xilinx System Generator from the Start Menu

For Windows 10: Select Start > Xilinx Design Tools > System Generator 2018.1.

Simulating a Model in the Simulink Software

1-1. Simulate the model.

1-1-1. Select Simulation > Run in the Simulink Editor to run the simulation.

Alternatively, you can click the Run button 5’ in the toolbar.
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SDK Tool Operations [Last Updated Version 2018.1]

Also included in this section are any third-party solutions commonly used used
with SDK, such as terminal emulators, etc.

Informative Information

The following information is for background understanding of the materials
discussed in the Instructions section.

GDB Debug Controls and Windows

The Software Debugger toolbar icons provide easy access to the various
debugger features. Take a moment to familiarize yourself with the toolbar
location, icons, and their functions. Note that some of the more popular icons
have function keys associated with them.

Debug Toolbar

( Resume (F8) W LStep Over l\F6ﬁir] ' Use Step Filters ]

\Tcrmmate nLtrl F7| } | lSteP Return (F7) 1/

w | 0P N3 _£9P =
Si-lp All Br:akpomt? bu pend / 5tCP Into (F5) \ | Drop To Frame
1 Dis ccnncct ‘ [ Instruction Stepping Mode I

Instructions

The following sections contain only the detailed instructions for the specified
task.

& XILINX www.xilinx.com 179
© Copyright 2018 Xilinx



Lab Reference Guide

In This Section

Launching SDK via the SDK LAaUNCREET TOO .....ciceiciieeiieceiecesiecesiessisessssesssssesssissessssessssnssssnesssens 181
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Importing an Example Application from @ LibDrary ..........sinsessssssssessssesssssssssssssssssssnss 185
Creating a Hardware Platform SPeCifiCation ...t sesss st s ssssssssssssesens 186
Creating a Hardware Platform Specification and BSP ... sessssssssnsses 188
Updating a Hardware Platform Specification ... sesessesesssssss st s sssssssesens 189
Creating a Basic Board SUPPOIt PaCKage......... ettt sesssesssssssssssssssssssssssssssssssssssnsses 190
ENQDING € LIDIAIIES oottt sttt sttt ss st st e ns s 192
Creating @ C/C++ APPlICAtiON PrOJEC ...ttt sttt stssssssss st sssss st ssssssssssssssssssssnnes 194
Creating @ C/C++ APPlICAtION PrOJECL ...ttt sttt sseeenn 196
Creating a C/C++ Application Project from the SDK Welcome WindOow ..........corcnmrennrennrvnnrennnens 198
IMpPorting SOUrces t0 @an APPHICALION ...ttt se ettt 200
Launching the SDK Tool and Setting the Workspace in a Linux Environment .........cooccconecenneceenncenen. 202
AddING @ LIDFary t0 @ BSP ...ttt sttt ettt e e 203
Importing an Existing Project into the SDK Or SDSOC TOON.......irinrierneiennsiesnsiessssssssssssssssssssenens 204
Enabling and Disabling Automatic COMPIlAtioNS ... ssssssssssssssssssssssssness 206
Setting COMPIIET OPLIONS ..ottt ettt 206
Setting Compiler Options [NO MacCro SETHINGS] ... sssssssssssssssssssssssssssssssssssssssssnsens 210
Adding Symbols to Application Project SETtINGS ...t ss e e sesessenes 212
Adding Symbols to Application Project SEHtINGS ... sisssissssssssssssssssssssssss st ssssssenns 213
Opening a SoUrce File iN the EAITOr ...ttt sseeens 214
FINAING TEXE IN @ SOUICE FIlE oottt ettt ettt 215
Enabling Line Numbering in the SDK TexXt EAITOr ... 216
Saving and Compiling @n APPHCATION ...ttt sttt sseeens 216
COMPIING All PIOJECES .ottt ettt sese e st st ss sttt es s ss s ss sttt ss s ssessenes 217
CUSTOMIZING thE LINKEE SCIIPL. .ottt s s se ettt st 217
Programming the DeVvice fromM SDK ......iireieriinssisessssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssness 218
Creating @ BOOT IMAgE FIl ...ttt sttt sttt ettt se st enes 220
Configuring @ LOCAl REPOSIEONY ...ttt essss sttt s s sseneon 222
Setting Up @ RUN CONFIGUIALION ..c.vuriverrieeieeieiiee sttt sssssssssssssss st st ss st ss st sssssssssssnnssns 223
Setting Up a Run Configuration (System DEDUGQET) ...t sssee s s sssesssesens 226
Running with a Default CoNfiQUIAtION ...ttt ss s sssss st sssssssssssssssess 229
OPENING thE XSCT CONSOIE .ottt st ee e ss s sttt et 230
DIEDUGGING ettt e s e e e 232
Running the Application ON HArAWAEIE ... 270
Linux and REMOE SYStEM EXPIOTE ...t sase sttt ss st s ssssssssssssssssessasess 270
Launching a Software Application ON HArdWare ... sssssssssssssssssssssssssnens 290
SWILCNING PEISPECHIVES ...ttt ettt s e s ss st et 291
CoNfIGUIING the TEIMINQ ...ttt ss st ss s bbbttt 292
Configuring the SDK TEIMINGL...... vt esee st sssse sttt st s ssenens 294
Terminating @ RUNNING APPIICAION ..ottt ss sttt 296
Closing the XiliNX SDK TOO ...t sesssssssss st ssssss st st ss st ssssssssssssssssssessssssssssseses 296
180 www.xilinx.com & XILINX

© Copyright 2018 Xilinx



Lab Reference Guide

Launching SDK via the SDK Launcher Tool

Several common and repetitive tasks have been automated with a custom tool
called SDK Launcher. This tool will automatically create an SDK workspace, create
a hardware platform specification targeting the desired development board and
processor combination and, finally, launch the SDK tool in the open workspace.

The hardware platform specification will be named your hardware platform
description name. If you are unsure how to do any of these tasks manually,
reference the relevant sections in the Lab Reference Guide.

1-1. Open the SDK Launcher tool.

1-1-1. Open Windows Explorer and browse to the C:\training\tools directory.
1-1-2. Double-click the SDKlauncher.jar file to launch the application.

1-2. Configure the SDK Launcher.

1-2-1. Click the Browse icon to open a file browser window (1).

1-2-2. Select C:\training\<the topic cluster name> to identify which lab to target.
1-2-3. Click Open to select the path and return to the tool's main GUI.

1-2-4. Click the Down arrow next to the platform list to expand the list (2).
1-2-5. Select the board and target processor that you want to use.

Note: Selecting PS will target the ARM® processor and MicroBlaze will target the
MicroBlaze™ processor even in the presence of a PS.

The SDK version should be populated with the latest version in the SDK Version field.
This can be changed; however, you do so at your own risk.

This instructs the SDK Launcher application to use a particular version of the SDK tool.

E3 (o [m][=]]
5DK Launcﬁcr 1
topic cluster | topic cluster name per instructions :
platform - |)SDK Version (20

Xilinx 2 ath:  [C:Wiling ||:|

(C) 2016 Xilinx, Inc.

Figure 231: Configuring the SDK Launcher Tool

1-2-6. Click Go (3).
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This automatically sets up the workspace, creates the hardware platform specification,
and launches SDK.

1-2-7. Close the Welcome screen once SDK launches, if it is open.
1-2-8. Close the SDK Launcher by clicking the ‘X" in the upper-right corner of the dialog box.

Launching the SDK or SDSoC Tool and Setting the Workspace

1-1. Launch the SDK or SDSoC tool and set the workspace.

1-1-1. Select Start > All Programs > Xilinx Design Tools > SDK or SDSoC 2018.1 > Xilinx
SDK or SDSoC 2018.1 to launch the tool.

Alternatively, you can launch the tool from its desktop shortcut, if available.
The Workspace Launcher opens after a moment.

The SDK or SDSoC tool creates a workspace environment that initially only contains a
thin structure that tracks tool settings and maintains the SDK or SDSoC tool log file. In
SDK or SDSoC, as projects are added, this workspace will update to include hardware
projects, BSPs, and your software applications. Workspaces can be switched from within
the SDK or SDSoC tool (select File > Switch Workspace).

If it becomes necessary to move a software application to another location or computer,
use the import and export features. Manually copying files is not recommended as
workspace files are set to use absolute path names and this will cause the tool to
become unstable.

The default location for the SDK or SDSoC software workspace (when launching from
within the Vivado® Design Suite) is the root directory of your hardware project; however,
a long path name can lead to problems on Windows-based machines. There is no default
location for the tool projects. Placing your project at the root level or one hierarchical
level below helps keep the path names as short as possible and is recommended.

Many of the Xilinx labs do not follow this guidance as it is important to keep a
predictable structure through the various courses and labs. These labs have been tested
to ensure that path name lengths do not cause problems.

1-1-2. Enter your workspace location into the Workspace field or use the Browse button when
the Workspace Launcher opens.
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Note that when you use the Browse button, you will need to select the your workspace
location directory and click OK.

r@ Eclipse Launcher l&r

Select a directory as workspace

Xilinx SDK uses the workspace directory to store its preferences and development artifacts.

Workspace:l Use the workspace specified in the instructions | - | Browse...

Use this as the default and do not ask again

» Recent Workspaces

[ OK ] | Cancel

b

Figure 232: Setting Up the Workspace Environment Path

1-1-3. Click OK to close the Workspace Launcher dialog box and open the new workspace.

A workspace location and hardware platform are created when the Export Hardware
Design for SDK or SDSoC command is performed from the Vivado Design Suite (or they
can be created manually). While not a requirement, it is a good idea to keep the related
files together.

Note that SDK must associate with a hardware system that has been previously exported
so that an appropriate software platform or board support package can be built.

However, the SDx™ development environment can take advantage of available platforms
(for ZC702/ZedBoard). The hardware platform can be created for your custom hardware.

Usually, a platform provider builds the platform hardware using the Vivado Design Suite
and IP integrator. For more information on platform creation, refer to the "SDSoC
Platform Creation" topic cluster.

When the SDK or SDSoC tool is launched on its own, you must manually identify where
you want the workspace and create (or import) the necessary hardware description to
begin developing an application.

1-1-4. Close the Welcome tab if it appears.

This will give you more room to view your project. You may also want to maximize the
SDK or SDSoC window, as there will be a lot to see.
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Launching the Xilinx Software Command Line Tool

1-1. Launch the Xilinx Software Command Line Tool (XSCT).

1-1-1.
Command Line Tool 2018.1 to launch the tool.

Alternatively, you can launch the tool from its desktop shortcut, if available.

FLET AV
ilinx Design Tools
. f: Uninstall Xilinx Information Center
» W7 Xilinx Information Center
* | DocNav
3 Hardware Server 201

DK 201

K ';._:4_ Manage Xilinx Licenses
"e Xilinx SDK 201

B Xilinx Software Command Line TOE
L Vivado UL -

4 Back

Pl

‘ Search programs and files

Figure 233: Launching XSCT

The Xilinx Software Command Line Tool opens.

ﬁ Xilinx Software Command Line Tool 201 - CAXilin\SDKAV201L \bin\xsct.bat

Select Start > All Programs > Xilinx Design Tools > SDK 2018.1 > Xilinx Software

xxxxxx Xilinx Software Commandline Tool (X3CT) vzel:

xxxx Build date : W
xx Copyright 1986-201" Xilinx, Inc.

All Rights Reserved.

gy §

xsct% _

B ol AP o g, it P P "“".-.Jj

Figure 234: Xilinx Software Command Line Tool

You can now enter Tcl commands into the tool.

& XILINX

www.xilinx.com

184
© Copyright 2018 Xilinx



Lab Reference Guide

Running a Tcl Script within the Xilinx Software Command Line Tool

1-1.

1-1-1.

1-1-2.

Run the provided Tcl script to build the SDK workspace

Enter the following command to change the directory to the location of the Tcl script
you want to run:

cd the location of the Tcl file to open

Enter the following command to run the script:

source your Tcl script

This will load the environment with the Tcl procs contained in your Tcl script and run
any Tcl code not included in the procs.

Importing an Example Application from a Library

1-1.

1-1-1.

1-1-2.

1-1-3.

1-1-4.

Import an example application.
Scroll to the bottom of the system.mss file.

At the bottom of the page, there is a Libraries section that contains the your files library
or libraries.

Click the Import Examples link next to the your library library under the libraries entry
(1).

The Import Examples dialog box opens, displaying a list of all of the examples that are
available for this library.

Select the the example application example (2).

i system.mss 32 =

psu_serdes generic Documentation

psu_siou generic Documentation
psu_smmu_gpv g Examples for xilpm @
psu_smmu_reg g
psu_spi_0 5| | Import Examples

psu_ttc 0 t| lepiie examples to be imported into workpsace. Double click on the file to view the source.
-
/ psu}m_.LE 1 2

I a2 MC E'B) List of Examples |

1
‘\ psu_tte_3 1| ~

i e e e e e

A psu_uart 0

\
S;:ﬂz:g z @ {Examples Dlre[mry‘ I Select All I { Deselect All ‘( OK W Cancel

Libraries \\

Libraries presen%in the Bai' pport Package. =

Overview | Source

Figure 235: Importing Library Example

Click OK to close the dialog box and create a new application project for this example
based on this BSP (3).
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Creating a Hardware Platform Specification

The hardware platform specification contains a thorough description of the
hardware design: what types of processors are present, active peripherals in the
PS and PL for Zynq® SoC-based systems or a list of all peripherals for a
non-Zyng SoC system, a full system memory map, etc. Based on this description,
software such as the board support package (BSP) and application can be tailored
to the hardware.

Often you will use your own hardware description file (typically generated by the
Vivado Design Suite); however, there may be times when you just want to quickly
test your code using the standard peripheral set in a Zynq device. Xilinx provides
a collection of predefined hardware templates for a number of Xilinx and
vendor-based boards.

1-1. Create the hardware platform specification.

1-1-1. Select File (1) > New (2) > Other (3) to see the Xilinx-specific options.

(_File JEdit Mavigate Search Project Run Xilink Window Help

T Chew - Llt+Shift+N > )5 Makefile Project with Existing Code
:.ﬂ Open File... -’.‘@) ¥ C++ Project
[, Open Projects from File System... =N [E] CProject
Close '.. ChrleW &) Application Project
Close Al Yerieshiftsw | SPMProject
. ' S lil, Board Support Package
: ~ 77 9 Project..
Save As... 0
Save Al :' Chels ShiftsS Convert to a C/C++ Project (Adds C/C++ Nature)
Revert : &% Source Folder
- %7 Folder
2 -'. ¢/ Source File
2:;::“' ”.‘ :} h| Header File
Convert Line Delimiters To 'b"t ¥ I Filefrom Template
*e a @ Class @

Print... Ctrl+P = Other.. j CtmN)
Switch Workspace > |

Figure 236: Accessing the New Wizards

The Select a Wizard dialog box opens. Here you can select one of many different wizards.
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1-1-2. Expand the Xilinx folder (1).
1-1-3. Select Hardware Platform Specification (2).

B Mew m] *

Select a wizard —

Wizards:
type filter text

(= General
= C/C++
= Git
(= Remote Systern Explorer
(= Tracing
1 (= Kilinx
v {54 Application Project
@ ARM Trusted Firmware Project

i1 Hardware Platform Specification
Pegn® Library Project L\\)

E SPM Project

(=)
TwL N )

anNy

@' < Back I Finish Cancel

Figure 237: Selecting the Hardware Platform Specification Wizard

1-1-4. Click Next to open the New Hardware Project dialog box (3).

The New Hardware Project dialog box opens. Here you will be able to specify a project
name and the hardware description file that was exported by the Vivado Design Suite.

1-1-5. Enter your hardware platform description name in the Project name field.

1-1-6. Browse to the the location of the files to be exported from the Vivado Design Suite
directory under the Target Hardware Specification region and select the name of your
block design file.

New Hardware Project

Provide the path to 2 hardware specification file. =
= -
Project name: | Enter the Project Name Here |
Use default location
Browse...

default

Target Hardware Specification

Provide the path to the hardware specification file exported from Vivado.
This file usually resides in SDK/SDK_Export/hw folder relative to the Vivado project location,
The specification file and associated bitstream content will be copied into the workspace.

Path to the HDF File Goes Here | [Browze.]
b Bitstrearn and BMM/MMI Files

3 .

Figure 238: New Hardware Project Dialog Box

1-1-7. Click Finish to create the new hardware project.
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Creating a Hardware Platform Specification and BSP

1-1.

Create the hardware platform specification and board support package.

1-1-1. Select File > New > Board Support Package.

1-1-2. Enter the project name as your BSP name.

@ New Board Support Package Project [ EY &J
Xilinx Board Support Package Project
Create a Beard Support Package.
Project name: | Per Instruction |

Use default location

Chtraining\ESD\labs\workSpace\ESD_bsp Browse...
default
Target Hardware
Hardware Platform: [ESD_hw_pIatform v] ’New]

CPU: | microblaze 0

Board Support Package 05

Standalone is a simple, low-level software layer. It provides access to basic processor
xilkernel features such as caches, interrupts and exceptions as well as the basic features of a

hosted environment, such as standard input and output, profiling, abort and exit.

@:‘ Finish l [ Cancel

L

Figure 239: Newly Created Hardware Project

SDK supports multiple hardware platform projects in the same workspace.

Note: When you scroll lower in the system.hdf file, you can display information about the

IP.

1-1-3. Click Finish.
1-1-4. Click OK in the Board Support Package Settings dialog box.
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Updating a Hardware Platform Specification

Often the hardware will change during the development process. This could
include changes to the hardware design itself or include a bitstream where one
was not present before.

1-1. Update the hardware platform specification.

1-1-1. Right-click the hardware platform specification that you want to update to open the
context menu (1).

1-1-2. Select Change Hardware Platform Specification (2).
Typically, a warning message appears alerting you to a change (3).

1-1-3. Click Yes to acknowledge that a change is imminent (4).

1-1-4. Navigate to the path of your hardware platform description (5).

[&y Project Explorer &2 v=a

_hw_platform

& ps/ani_gpr.c
[8 ps7_init_gplh

(€ ps7_initc RIght-C“Ck

[5 ps7_inith

@ ps7_inithtml Kestore ..om Lucal Hisiory...

= ps7_inittcl
4 system.hdf

&2 Program FPGA
1 5 a "
¥
NP NPV ,4‘ I3 Change Hardware Platform Specification
»

e
. 9“‘““951“\.) MWaming! Hardware Specification File Change @

‘e‘ The original source from which the hardware specification for project
'blkdsgn_wrapper_hw_platform_0' is now different from the specification in the project.

SDK will attempt to synchronize the hardware specification and retarget your currel
software projects to the hardware described by the new specification file and rebui
them.

Linker script will not be updated automatically. Users need to update it manually.

The following specific changes will be made to the workspace:

Lk ificotica filaand ssiociated bil 1
EAfi Change Hardware Platform Specification (W38 (o the workspace.
= ns will be updated.
Change Hardware Platform Specification for Project blkdsgn_wrapper_hw_platform_0 = gy | Will be updated:
Provide the specification file to use for this hardware platform. u. A s U O S

The hardware platform specification is an XML file exported from Vivado, and is usually present in the SDK/SDK_Export/hw folder. pethetaen

Hardware Specification File: | Path as Described in Instructions Browse,,,] H will be closed.
2 5

|| Don't warn me@ask for confirmation regarding ification.fi 4
d e Nynve |

Figure 240: Changing the Hardware Platform Specification

1-1-5. Click OK to accept and load the new hardware platform specification (6).
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Creating a Basic Board Support Package

1-1. Create a basic board support package.

1-1-1. Select File > New > Board Support Package.

File Edit Mavigate Search Project Run  Xiline Window Help
New Alt+Shift+N > (&) Application Project i
Open File.., 1 SPM Project
[} Open Projects from File Systermn... i}, Board Support Package
Close cw | Project.
Close All Ctrl+Shift+W | 5% Source Folder
Save Ctries | Folder
Save As... ¢/ Source File
Save Al Ctrl+Shiftss | (B HeaderFile
5

Figure 241: Launching the Board Support Package Wizard

The Xilinx Board Support Package Project dialog opens. Here you will give this BSP a
name and tie it to both a design (hardware platform) and a particular CPU within that
design.

1-1-2. Enter your BSP name in the Project name field.
Most workspaces use a single hardware platform.

If your design has multiple hardware platforms, ensure that your hardware platform
description name is selected from the Hardware Platform drop-down list.

If your embedded design has more than one CPU within a hardware platform, ensure
that your processor is selected from the CPU drop-down list.
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1-1-3. Select your desired operating system from the Board Support Package OS section.

@ ew Board Support Package Project O
Xilinx Board Support Package Project |
Create a Board Support Package. ¢

Project name: | As Per Instructions

Use default location

Browse...
default
Target Hardware
Hardware Platferm: | AS Per Instructions | | New
CPU: As Per Instructions v
32-bit

Board Support Package 05

Standalone is a simple, low-level software layer. It provides access te basic
I || |processor features such as caches, interrupts and exceptions as well as the
basic features of a hosted environment, such as standard input and ocutput,
profiling, abort and exit,

Figure 242: Board Support Package Project Dialog Box

1-1-4. Click Finish.
Now that the BSP has been created, it can be customized if so desired.

Board Support Package Settings ﬁ

Board Support Package Settings ﬂ

Control various settings of your Board Support Package.

4 Overview standalone_bsp_0
standalone
4 drivers OS Type:  standalone Standalone is a simple, low-level software layer. It provides
access to basic processor features such as caches, interrupts
ps7_cortexa9_0 - p P

and exceptions as well as the basic features of a hosted
environment, such as standard input and output, profiling,
abort and exit.

0S5 Version:

Target Hardware
Hardware Specification: C\training\

Processor: ps7_cortexad9_0

Supported Libraries

Check the box next to the libraries you want included in your Board Support Package.You
can configure the library in the navigator on the left.

"‘“Jﬂkwtﬂww‘,’“rw’-

Figure 243: Board Support Package Settings Dialog Box

1-1-5. Click OK to use the default settings.

& XILINX www.xilinx.com 191
© Copyright 2018 Xilinx



Lab Reference Guide

Enabling C Libraries

1-1. Enable libraries for your application project name.

1-1-1. From the Project Explorer tab, right-click your application project name.
1-1-2. Select C/C++ Build Settings.

Open in Mew Window

l% i sre

= Copy Ctrl+C
Paste Chrl+
3 Delete Delete

Mave. ..

right-click

Team 4
Compare With 3
Restore from Local History...

EGenerate Linker Script

i}, Change Referenced BSP

E Create Boot Image
C/C++ Build Settings

[ ]
[ ]
[ ]
-
L[]
[ ]
L]
]
L]
[]
]
]
L]
[ ]
L
[ ]
L]
L
.
L]
L}
-
*

Properties Alt+Enter

Figure 244: Accessing the C/C++ Build Options

The C/C++ Build Properties window opens.
1-1-3. If necessary, expand the processor (ARM or Microblaze) gcc linker under Tool Settings.

1-1-4. Select Libraries (2).
1-1-5. Click the Add icon (3).

The Enter Value dialog box opens so that you can enter additional libraries.

1-1-6. Enter "m" to include the math libraries (4).
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Refer to the user guide for other library codes.

@ Properties for calc_app

Il‘f'pe filter text

[H-Resource
-~ Builders
(- CfC++ Build
| - Buld Variables
-~ Discovery Options
-+ Environment
-~ Logging
- Settings
- Tooflchain Editor

= - CfC++ ienara\ =

[
“\

Settings

Configuration: IDEhug [Active ]

j Manage Configurations. .. |

i Tool Settings | # Build Steps |

Build Arhﬁct' BinaryParse(sl @ Error Parse(sl

ol

=585 ARM gee assembler
: @ General

EIr N
- Migcellaneous
E-@ Inferred Options
@ Software Platform
B pro
=53 ARM gec linl
: @ General

ns

¢
T

@ Miscellaneous
(22 Linker Script
B2 Inferred Options
(% software Platform

.
D i e

.-‘ ﬁl’rooessor[lpnoﬂs"’ \r - ’0*'

Libraries ()

et 6 ) B 2

“PEEZTP b S OGP s P Pt SRS ) ¥

o
KAl @ Enter Value

* Libraries (4}

»

,/ [l

== (0

o—
| Library search path |

IRERARY

N W
©)

Restore Defaults | Apply |

@

Cancel

[ 1]

Figure 245: Adding the Math Library to the Linker

1-1-7. Click OK (5).

You will see the math library (m) appear under the Libraries (-1) display pane.

1-1-8. Click OK.

This will cause the project to be rebuilt with the new options.
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Creating a C/C++ Application Project

Using the Application Project Wizard is a quick way to set up a C or C++ software
application project that targets an existing processor and OS platform
(Standalone or Linux). You can automatically generate the board support package
(BSP) or select an existing one. Based on the dialog box choices, the appropriate
tool chain is selected for pre-processing, compiling, assembling, and linking.

1-1.

1-1-1.

1-1-2.
1-1-3.

1-1-4.

1-1-5.

1-1-6.

Create a new C/C++ application project named your application project
name. Use the board support package named your BSP name.

Select File (1) > New (2) > Application Project (3) to open the New Project dialog box.

ate Search  Project Run  Xilinx Window Help @

. % Alt+Shift+N >@ Application Project }
L |
. pen Filer® o o ~ .1 4 SPM Project
.
:: Open Projects from Eil.eﬂﬁt.em;. »* i, Board Support Package

.

l..".‘ -
Close Ctrl+W | Y-
Close All Ctrl+Shift+W 6% Source Folder

v e o P i B

Figure 246: Creating an Application Project

Project...

Enter your application project name as the project name.

Ensure that you have your hardware platform description name selected from the
Hardware Platform drop-down list as the SDK or SDSoC tool can manage multiple
platforms within a single workspace.

This will populate the Processor drop-down list accordingly.

Ensure that the processor you wish to target is selected from the Processor drop-down
list.

Ensure that your desired operating system is selected from the OS Platform
drop-down list.

Select Create New to create a new BSP for this project.
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1-1-7. Choose either the existing BSP or create a new BSP here, using your BSP name as the

1-1-8.
1-1-9.

name.

3 New Project

Application Project

Create 2 managed make application project

[m} X

[

Pvmennamel Add name of application as per instructions ﬁ

Use defautt location

default

Browse

OSP\acfarm:I

Select OS platform per instructions Iv

Target Hardware

Hardware Platform: | Select hardware platform per instructions

Pracessor:

Select CPU target per instructions I s

Target Software

32-bit

N/A

Use new or
existing BSP

@ < Back

Language: @c Oc+

Name of BSP per
instructions

Next >

Figure 247: Entering Application Project Information

Click Next to select the template for this application.

Select an application template (1).

EX New Project

Templates

application project.

Create one of the available templates to generate a fully-functioning &

Available Templates:

Dhrystone

Empty Application
Hello World

IwlP Echo Server
wlP TCP Perf Client
IwiP TCP Perf Server

wlP UDP Perf Client

wlP UDP Perf Server

Memory Tests

OpenAMP echo-test

OpenAMP matrix multiplication Demo
OpenAMP RPC Demo

Peripheral Tests

RSA Authentication App

Zynq DRAM tests

Zyng FSBL

@ < Back Next >

Ablan

\1/

o x

k C project.

Select application
b template as per
instructions

(2)

(o ) o

Figure 248: Selecting an Application Template (Selection in Figure May Not Match
Instructions)

1-1-10. Click Finish to create the new project (2).

As the project is created, the new BSP is compiled and any sources from the templates
are also compiled. The status and compiler messages are visible in the Console tab. The

creation of the new project usually takes less than a minute.

& XILINX

www.xilinx.com
© Copyright 2018 Xilinx

195



Lab Reference Guide

Creating a C/C++ Application Project

Using the Application Project Wizard is a quick way to set up a C or C++ software
application project that targets an existing processor and OS platform
(Standalone or Linux). You can automatically generate the board support package
(BSP) or select an existing one. Based on the dialog box choices, the appropriate
tool chain is selected for pre-processing, compiling, assembling, and linking.

1-1.

1-1-1.

1-1-2.
1-1-3.

1-1-4.

1-1-5.

1-1-6.

1-1-7.

Create a new C/C++ application project named your application project
name. Use the board support package named your BSP name.

Select File (1) > New (2) > Application Project (3) to open the New Project dialog box.

‘Edit 'ate Search  Project Run  Xilinx Window Help @
Application Project ’

. % Alt+Shift+MN >G§J‘1'

L |

. pen Filer® o o ~ .1 4 SPM Project
L ]

:: Open Projects from Eil.eﬂﬁt.egﬂ;. +* )

=

Board Support Package

.
l..".‘

Close Ctrl+w  *
Close All Ctrl+Shift+W 5% Scurce Folder

v e o P i B

Figure 249: Creating an Application Project

1

Project...

L=

Enter your application project name as the project name.

Ensure that you have your hardware platform description name selected from the
Hardware Platform drop-down list as the SDK or SDSoC tool can manage multiple
platforms within a single workspace.

This will populate the Processor drop-down list accordingly.
Ensure that the processor you wish to target is selected from the Processor drop-down
list.

Ensure that your desired operating system is selected from the OS Platform
drop-down list.

Select Use Existing in order to select one of the existing BSPs that have been created for
this processor.

Choose your BSP name from the drop-down list.
Note that BSPs are based on the processor itself, not the type of processor. That is, if you

create a BSP for processor 0 in the PS then that BSP is only available for applications
targeting processor 0.
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If an application is to run on processor 1, even if it is the same type of processor as
processor 0, a different BSP must be created for that processor.

B New Project

o X
Application Project

Create a managed make application project. @

vaennamﬁ:l Add name of application as per instructions n

Use default location

Browse...

default

05 Platform I Select OS platform per instructions IV

Target Hardware

Hardware Platform: | Select hardware platform per instructions
Processor:

Select CPU target per instructions I =

Target Software
Language: @c OC++
32-bit

N/A

Board Support Packagd @ Yreate New

Name of BSP per
O §se existing instructions

Use new or
existing BSP

@ < Bad

Figure 250: Entering Application Project Information

1-1-8. Click Next to select the template for this application.
1-1-9. Select an application template (1).

BB New Project [m] ®

Templates

Create ene of the available templates to generate a fully-functicning &
application project.

Available Templates:

Dhrystone Ablank C project.
Hello World

wIP Echo Server
wlP TCP Perf Client
IwlP TCP Perf Server

wlP UDP Perf Client

wlP UDP Perf Server
Memory Tests
OpenAMP echo-test
OpenAMP matrix multiplication Demo
OpenAMP RPC Demo

Peripheral Tests

RSA Authentication App

Zynq DRAM tests

Zynq FSBL

Select application
b template as per
instructions

e
\l/

(2)

< Back Neto ([ Fnisn ]} concel

Figure 251: Selecting an Application Template (Selection in Figure May Not Match
Instructions)

1-1-10. Click Finish to create the new project (2).

As the project is created, the new BSP is compiled and any sources from the templates

are also compiled. The status and compiler messages are visible in the Console tab. The
creation of the new project usually takes less than a minute.
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Creating a C/C++ Application Project from the SDK Welcome Window

Using the Application Project wizard is a quick way to set up a C or C++ software
application project that targets an existing processor and OS platform
(standalone or Linux). You can automatically generate the board support package
(BSP) or select an existing one. Based on the dialog box choices, the appropriate
tool chain is selected for pre-processing, compiling, assembling, and linking.

1-1. Create a new C/C+ + application from the welcome window. Name the
project your application project name. Use the board support package
named your BSP name.

1-1-1. Click Create Application Project

C/C++ - Xilinx SDK.
File Edit Source Refactor Navigate Search Run Project Xilink Tools Window Help

"N

O Welcome £%

XI LI NX Software Development Kit

ALL PROGRAMMABLE.

Getting Started

\{ Create Application Project i Import Project

irs

»
\ = "“ Attt or—eTe: ardware platform. \ Import one of the existing projects. {
Documentation & Tutorials I

===, (heat Sheets === Quick Take Videos
Select one of the existing cheat sheets on Xilinx SDK. View shortvideo tutorials on various SDK features.

PR e P e trotn [ ol s ¥ P atn g PN g WP sttt il B At

1-1-2. Enter the Project name as your application project name.

1-1-3. Ensure that you have your hardware platform description name selected as SDK can
manage multiple platforms within a single workspace.

Notice that there are a number of pre-defined targets available. These targets are for
Zynq boards from both Xilinx and Avnet. They contain the descriptions for the
peripherals available in the PS. If your design contains any peripherals in the PL, you will
need to load your board specific platform description.

1-1-4. Ensure that the processor you wish to target is selected.
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1-1-5. If you have already created a BSP for this hardware platform you can select Use Existing
and choose an existing BSP from the workspace; otherwise, select Create New and enter

1-1-6.
1-1-7.

a name for the BSP, or you can use the default name provided.

B Mew Project | X

Application Project

Create a managed make application project. &

PruJertnamE‘I Add name of application as per instructions I]
Use default location

Browse...

default

05 Platform: Select OS platform per instructions Iv

Target Hardware

Hardware Platform: | Select hardware platform per instructions

Pracessor.

Select CPU target per instructions I =

Target Software

Language: @C OC++
32-bit
N/A

Board Support Packagd (@ Yreate New Name of BSP per
O §e existing instructions
Use new or
existing BSP
@ < Back Next > Finish Cancel

Figure 252: Entering Application Project Information

Click Next.

Select an application template.

B Mew Project ] b

Templates

Create one of the available templates to generate a fully-functioning &
application project.

Available Templates:

Dhrystone

Empty Application
Hello World

IwlP Echo Server
IwlP TCP Perf Client
IwlP TCP Perf Server

IwlP UDP Perf Client

IwlP UDP Perf Server
Memory Tests
OpenAMP echo-test
OpenAMP matrix multiplication Dema
OpenAMP RPC Demo

Peripheral Tests

RSA Authentication App

Zynq DRAM tests

Zynq FSBL

Ablank C project.

Select application
} template as per
instructions

[
\l/

(2)

5
@

< Back Net= [ Finish  ]]  Cancel

Figure 253: Selecting an Application Template (Selection in Figure May Not Match

Instructions)

1-1-8. Click Finish.

& XILINX

www.xilinx.com
© Copyright 2018 Xilinx

199



Lab Reference Guide

Importing Sources to an Application

It is common practice to add existing resource files (*.c, *h, *.cpp, etc.) to a
software project. The SDK tool requires this operation to be performed as an
import function.

1-1. Add your files to the application.
The preferred method for importing sources is shown here.

1-1-1. Expand the project named your application project name > src using the Project
Explorer.

1-1-2. Right-click the desired destination directory in the project that you want to place the
resource files (typically the src directory) (1).

1-1-3. Select Import to open the Import Wizard (2).

[T Project Bxplorer &2 [ <:===»>| ¥ ¥ = O || system
4 = e app

3 Incl
Cal1)

o
E,

*4*,  Golnto
.

comne

ew

a

+  Openin New Window

4 =| Copy Ctrl+
A
z Paste Ctrl+V
a
' ¥ Delete Delete
-
. Source
-
- Move...
..
*4 Renam
fer=2
freic port...

# Refresh

Figure 254: Importing a Resource File

The Import Wizard dialog box opens.
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1-1-4. Expand General (1).
1-1-5. Select File System as you will be selecting individual files directly from the file system

(2).

Import [m} X
Select ) \J
Import resources from the local file system into an existing project. E 5 I
Select an import wizard:
] e filter text
QD}: General
: ‘_@ Archive Filg
M = Fxicting P 9 into Workspace
: (- File System
:.. 4 Preferences ‘c.
(=} Projects from Folder or Archive
(= C/C+s H
(= Git .
(= Install .
(= Remote Systems :
(== Run/Debug "
= Team .
(= Tracing -
"
-
"
0
=
.
"
)
.
: (3)
N e —
@ < Back" Next > Finish Cancel

Figure 255: Selecting File System

Click Next to advance to specifying the files to import (3).

1-1-6.
Browse to the location of your files in the From directory field.

1-1-7.
1-1-8. Select the file(s) by checking the box beside your files.
T
File system e
Import resources fram the local file system. / ;‘
From directory: ‘Source Directory as Specified in Instructions ‘v [ Browse... ]
] G- e, soten_app i
(5] e
[£] et
Select Files to Import L€] g
+ [£] 2y nwe
& v s
[F\ItarTypes.u H Select All H Deselect All l
Into folder: ‘ Destination Directory as Specified in Instructions | I Browse...

Options
[T Overwrite existing resources without warning

[T] Create top-level folder

®

Figure 256: Selecting Resource Files

The Into folder directory will default to the location selected when you engaged the

import function, but you can click Browse to change this location.
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1-1-9.

Click Finish to import the selected files and close the wizard.

Note: If the workspace has the automatic build option enabled, the project will
automatically build with the new resource files. The Console view at the bottom of the
IDE will show the results of the build.

Launching the SDK Tool and Setting the Workspace in a Linux
Environment

1-1.

1-1-1.

1-1-2.

1-1-3.

Launch the SDK tool and set the workspace.

Launch SDK by entering xsdk at the command prompt:

training@xilinx$ xsdk

Figure 257: Launching xsdk from the Linux Prompt

The .bashrc script, which is automatically run when you log in and is customizable for
each user, sources the script for the PetaLinux tools and SDK which configures the
necessary tools for running PetaLinux and SDK.

The Workspace Launcher opens after a moment.

Enter your workspace location into the Workspace field when the Workspace Launcher
opens, or use the Browse button.

Note that when you use the Browse button you will need to browse to the your
workspace location directory and click OK.

@ workspace Launcher

Select a workspace

Xilinx SDK stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: | Use the Workspace Specified in the Instructions | ~ Browse...

[] Use this as the default and do not ask again

Cancel OK

Figure 258: Setting Up the Workspace Environment Path

Click OK to close the Workspace Launcher dialog box and open the new workspace.
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1-1-4. Close the Welcome tab if it appears by clicking the ‘X' in the Welcome tab.

"_-\—J _‘J—* ‘(
Figure 259: Closing XSDK's Welcome Tab

This will give you more room to view your project. You may also want to maximize the
SDK or SDSoC window as there will be a lot to see.

Adding a Library to a BSP

1-1. Open the BSP settings.
1-1-1. Expand the your BSP name project so that the system.mss file is shown (1).

The system.mss file provides an overview of the BSP and supports modification and
regeneration of the BSP and its sources.

1-1-2. Double-click the system.mss file to open the Board Support Package Project settings
dialog box (2).

1-1-3. Click the Modify this BSP's Settings button to open a dialog box that contains the BSP
Settings (3).

1-1-4. Click Overview in the left window pane (4) if the Overview view is not selected.

1-1-5. Select your library under the Supported Libraries section (5).

TR PO D RDNE V-

sharedResourcesqsP] B o Suppon PackageSetings

& O
5ot Pucage ‘5
p

Select Libraries as per Instructions

Overs o
48 Target Connections £ 5 Problems "...
D e NE==

‘‘‘‘‘‘‘‘‘

S b . g o o = e D i . | LGP i

Figure 260: Accessing the BSP Customization Dialog Box

1-1-6. Click OK to modify the BSP and rebuild the BSP's sources and binaries (6).
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Importing an Existing Project into the SDK or SDSoC Tool

One or more projects can be exported as a single zipped file. This is convenient
when passing projects or parts of projects to teammates or clients. Once the
recipient has received this archive, the zipped file must be processed and one or
more projects can then be imported.

1-1. Import an existing project.

1-1-1. Select File > Import to open the Import Wizard.

" dit Mawvigate Search Project Run  Xilink
Alt+Shift+M »

s MNew

% Open File...
L

: Close Ctrl+W

A ilos .
REECT o SP IWSY
[
"
-
+
!

0y  Export...

Properties Alt+Enter

pininn 4, 'r\——r-—"‘fi

Figure 261: Accessing the Import Wizard

The Import dialog box opens.

1-1-2. Expand the General node to access the commonly used methods (1).
1-1-3. Select Existing Projects into Workspace as the goal is to import an existing project (2).

&t import SRECE =
Select
R4
Create new projects from an archive file or directory.
Select an import wizard:
type filter text
1 > General &
= Existing Projects into Workspac
=3 Tile Systemn E
rlegg_ferences P .

Figure 262: Choosing to Import an Existing Project into the Workspace

1-1-4. Click Next to enter project-specific data (3).
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1-1-5. Select the Select archive file option (1).

Note that projects can be archived either as single zip files, or you can import from a
directory. Typically, projects are preserved as archives as they are easier to move.
1-1-6. Click Browse to navigate to where your SDK project archive file is located (2).
1-1-7. Select your SDK project archive file, which contains the archived projects.
1-1-8. Click Open to open the archive and list the various projects in that archive.
1-1-9. Select the projects from within the archive to import (3).

T W=

Import Projects

Select a directory to search for existing Eclipse projects.

rows

- D
o Joelect archive file: I Per Instructions I "

Projects:

Select All
Deselect All
®

Options
Search for nested projects
Copy projects into workspace
[T] Hide projects that already exist in the workspace
Working sets
[] Add project to working sets

Finish Cancel

Figure 263: Import Settings for Archived Projects

1-1-10. Click Finish to perform the importing of the project (4).
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Enabling and Disabling Automatic Compilations

1-1. Enable or disable the automatic compilation capability.

1-1-1. Select Project > Build Automatically.

«ctor Navigate Search Run  Xilin Tools Window Hel
€ v &5« [ ( Open Project

Close Project
55| ¥

ad  Build All Ctrl+B
Build Configurations

N
Build Project }
Build Working Set L4
+
Clean...
Build Automatically (
»

Make Target

R e g
Figure 264: Selecting Build Automatically

This will toggle the Build Automatically option. When the Build Automatically option is
active, a blue check mark will appear next to it.

Setting Compiler Options

Compiler options describe the designer's intentions and goals to the compiler.
These options directly affect how the object file is constructed. Here you will visit
some of the most commonly used options.

1-1. Access the compiler options for your application.

1-1-1. Right-click the application to change or verify compiler options for and select C/C++
Build Settings.

[’y Project Explorer &3 = <'==={>| ¥ ¥ =0 '
(ol
Ele app
+
@‘00 New > \
- Go Into ,
0
K
4 niladoy s
L ]
Ll
L]
: C. .are. n ’
.o. Restore from Local History...
. ‘
fea C/C++ Build Settings N
Ta] Generate Linker Script
Bl ChangeReferenced BSP
|

"not Imaae.
’

Figure 265: Accessing the Compiler Settings for a Specific Application

The C/C++ Build Settings dialog box opens.
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1-1-2. Click Settings to access the specific settings for the compiler.

N Properties for m] x
type filter text Settings - v -
Resource
Builders
C/C++ Build Configuration: |Debug [ Active ] ~ | | Manage Configurations...

Build Variables
Environment

.
"

.

" )

,. oooing .."' L) B Tool Settings ¥l Devices Build Steps Build Artifact Iﬁ} Binary Parsers @ Error Parsers

o1 wnain Editor ] gec assembler Command: |
C/C++ General (% General Al options:
Project References v 3 gcc compiler
Run/Debug Settings (£ Symbols

@ Warnings

Figure 266: Accessing the Compiler Settings

1-2. Compiler symbols enable you to define symbols for the pre-processor. By
defining symbols here, no changes need to be made to the source code. The
Defined Symbols entry enables you to add, remove, edit, and reorder your
symbols.

Remember that #ifdef only tests to see if a preprocessor symbol has been
defined or not, and #if can test against specific values (e.g., assigning a
value to a symbol can be done like this: NEW_SYMBOL=123).

1-2-1. Click Symbols under the compiler entry under the Tool Settings tab.

1-2-2. Click the green + icon to create a new symbol.

1-2-3. Enter the symbol name (and optionally a symbol value) into the Enter Value dialog
box.
1-2-4. Click OK to complete the creation of this new symbol.

The above steps can be repeated as necessary to create as many symbols as you need.

1-2-5. Click Apply.

=
| type filter text Smings - - v
Resource
| Builders
~ C/C++ Build Configuration: | Debug [Active | Delete |onfigurations...
Build Variables Symbol
Environment Re-orde
tﬂggmg ..l Devices Bu‘ug B .B:n\d Artfact f Binary Palgz N Error Parsers _ symbols
ettings K A -"""'-un...
Tool Chain Editor s v @B gec assembler o Defined symbols (-0} "
C/C++ General [N (2 General . g
Project References A{ v gce compiler W' ‘
Run/Debug Settings = m 8 Enter value Edit >
H = Wamnings Symbols

L)
*s* (i Optimizati] Defined symbols (-D)

(2 Debugging

(2 Profiling
(£2 Directories
(2 Miscellane

~ (2 Inferred Op|

iy

& Process

v ® linker
(2 General

iy — ” A —a

Figure 267: Creating a New Symbol
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1-3. The Optimization tab enables you to select the level of optimization needed
to meet your timing requirements for this application. Note that the
optimization should be set to Zero (-00) for debugging; otherwise, the
one-to-one correspondence between source code and executing code is
lost.

Remember that the levels of optimization listed in the pull-down menu are
actually collections of specific optimization flags. Refer to the manual for a
listing of which flags are enabled for each optimization level. If you are not
happy with the pre-defined optimization levels, you can add your own
optimization flags to the Other optimization flags text field. Remember that
optimizations can change the way your code operates!

1-3-1. Select the Optimization tab.

1-3-2. Select your default level of optimization from the Optimization Level drop-down list.

1-3-3. Add any additional flags to the Other optimization flags field.

1-3-4. Click Apply.

B Tool Settings i Devices Build Steps Build Artifact [ai¢ Binary Parsers €3 Error Parsers

v B gee assembler'.' y EJFTtiT”n.iz;ti.D; .Le,vgll ')@Dne (-00) VD
@ General .‘ ot N

v B gee campilﬁ ther optimization flags | |
(# Symbols ~
2 Warning
Uebugging
(Z Profiling
(# Directories

Figure 268: Setting Optimization Levels
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1-4. The Debugging tab enables you to select the level of debug information to
debug the application. The debug levels are - g1 (minimal debug
information), -g (default debug information) and -g3 (maximum debug
information).

1-4-1. Select the Debugging tab.
1-4-2. Select Maximum (-g3) from the Debug level drop-down list.

& Tool Settings M Devices Build Steps Build Artifact Binary Parsers € Error Parsers

w BBy ARM T goc assembler Debug LEVEI- an® *’q; aximum (-g3) > ~
*

(2 General

~ BBy ARM T goc compiler
(2 Symbols ol
@ Warnings :
#5 Optimization

Othe‘_rtl.ebugging flags |
-

@ Directogiss

Figure 269: Setting Debug Level

1-4-3. Click OK.
The application is rebuilt. A successful build is indicated when the program size is
returned.
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Setting Compiler Options [No Macro Settings]

Compiler options describe the designer's intentions to the compiler. These
options directly affect how the object file is constructed. Here you will visit some

of the most commonly used options.

1-1. Access the compiler options for the application.

1-1-1. Right-click the application that you want to change/verify compiler options for and

select C/C+ + Build Settings.

[ Project Explorer 3% = <:==§>| ¥ ¥ =0 '

i3
e app
*
g.f New ¥ b
.a’ Go Into l
N
¥ A doy -
[ ]
Ll
L]
% C .are. n !
‘o. Restore from Local History...
., ‘
k--}( C/C++ Build Settings ) L\\,
Tl Generate Linker Script
i ange Reference
Change Ref d BSP
Lz ]

"ot Imaae.

Figure 270: Accessing the Compiler Settings for a Specific Application

The C/C++ Build Settings dialog box opens.

1-1-2. Click Settings to access the specific settings for the compiler.

B Properties for O X
type filter text Settings - v w
Resource
Builders
C/C++ Build Configuration: |Debug [ Active | ~ | | Manage Configurations...

Build Variables

& Chain Editor
C/C++ General
Project References
Run/Debug Settings

-

L

[ Environment

- .

s Lloagion ‘..""' B Tool Settings J Devices
B

Build Steps
v B gec assembler Command:
i .
(# General All options:
v B gco compiler
@ Symbols

Build Artifact [m Binary Parsers @ Error Parsers

(% Warnings

a ——

Figure 271: Accessing the Compiler Settings

1-2. The Optimization tab enables you to select the level of optimization needed
to meet your timing requirements for this application. Note that the
210 www.xilinx.com & XILINX

© Copyright 2018 Xilinx



Lab Reference Guide

optimization should be set to Zero (-00) for debugging; otherwise, the
one-to-one correspondence between source code and executing code is
lost.

Remember that the levels of optimization listed in the pull-down menu are
actually collections of specific optimization flags. Refer to the GNU
Compiler Manual for a listing of which flags are enabled for each
optimization level. If you are not happy with the pre-defined optimization
levels, you can add your own optimization flags to the Other optimization
flags text field. Remember that optimizations can change the way your code
operates!

1-2-1. Select the Optimization entry in the Tool Settings list to access the optimization
settings.

1-2-2. Select your desired level of optimization from the Optimization Level drop-down list.

If there are any additional flags to the Other optimization flags field, you can add them
here.

1-2-3. Click Apply.

B Tool Settings i Devices Build Steps Build Artifact [ai¢ Binary Parsers €3 Error Parsers

T SEUERESENEg
v 5y gec assembler'.' y Optimization Lev;I. ')@Dne (-00) V)
(# General i L
- gee compilgh Other optimization flags | |

(# Symbols ~
2 Warning

Uebugging
(Z Profiling

%2 Directories
Figure 272: Setting Optimization Levels

1-2-4. Click OK to save your settings and exit.

The application is rebuilt. A successful build is indicated when the program size is
returned.
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Adding Symbols to Application Project Settings

Adding a symbol to an application project is equivalent to adding a #DEFINE
SYMBOL_NAME statement that is visible to the entire project. It is common
practice to use symbols to conditionally compile code by guarding code with
conditional pre-processor statements (e.g. #ifdef SYMBOL_NAME ... #endif).

1-1. Add symbol(s) to compiler settings.

1-1-1. Right-clicking the application project folder (your application project name) in the
Project Explorer pane to open the context menu.

1-1-2. Select C/C++ Build Settings to open the edit window for this project.

1-1-3. From the left side of the properties window, select Settings to view the tool settings (1).

1-1-4. If itis not already selected, select the Tool Settings tab (2).

1-1-5. Under the appropriate compiler entry, select Symbols. (3)
Since SDK supports multiple compiler tool chains for a host of processors, select the
compiler for the specific processor you are using. Generally this will be ARM v7 gcc
compiler for the Zyng-7000 family of devices, and Gnu for the MicroBlaze processor (in

any family of SoC or FPGAs). The important aspect is that you are in the compiler options
settings.

1-1-6. Under the Defined symbols area, click the Add (£)) icon to open a dialog box where you
can enter a new symbol name (4).

1-1-7. Enter a symbol name as indicated below in the Enter Value dialog box (5).

1-1-8. Click OK to add the new symbol (6).

1-1-9. Enter application project symbol names as required as the symbol as per the target
platform.

ERR properties for . o -2

er
B Enter Value ==

Defined symbols (-D) S
| Enter symbol here as described in the instructions

Figure 273: Defining a New Compiler Symbol

1-1-10. Once all symbols are added, click OK to apply the changes and close the Properties
dialog box (7).

SDK will automatically rebuild your project with the new settings.
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Adding Symbols to Application Project Settings

Adding a symbol to a BSP is equivalent to adding a "#DEFINE SYM_NAME"
statement that is visible to all the source files that make up the BSP. BSP source
files use symbols to conditionally compile code by guarding code with
conditional pre-processor statements (for example, #/FDEF SYMBOL_NAME ...
#ENDIF). By adding the appropriate symbol to a BSP you can add or remove
various features.

1-1. Add compiler flag(s) to BSP settings.

1-1-1. Open the Board Support Package Settings dialog:
o Right-click the BSP project folder (e.g., your BSP name) in the Project Explorer pane.
o Select Board Support Package Settings from the context menu.
1-1-2. From the tree-view pane on the left, select Overview > drivers > your processor.
1-1-3. Under "Configuration for OS" on the right, select the Value field associated with the row
for extra_compiler_flags.
The value field should become editable.
1-1-4. Append the following text to the existing value, using a space to separate this new string
from the existing string.
o -DUSEAMP=1
Note that the flag -DSYMBOL is equivalent to adding a "#DEFINE SYMBOL" statement to

BSP code with global scope. Similarly, the flag -DSYMBOL=VALUE is equivalent to the
"#DEFINE SYMBOL VALUE" statement.

1-1-5. Once the value is updated, click OK to apply changes and close the settings dialog box.

SDK will automatically rebuild the BSP with the new settings as well as any dependent
application projects.
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Opening a Source File in the Editor

1-1. Open the desired source file in the editor.
1-1-1. Locate the desired source file using the Project Explorer pane.

Note: You may need to expand the branches of the tree (project name > src).
1-1-2. Double-click the source file to open it in the editor window.

Alternatively, you can right-click the source file name and select Open.

The Open With option provides access to other editors, including those outside the SDK
or SDSoC tool environment.

[ Project Explorer 53 9 &|¥ v =8
= opp
» 4% Binaries
» @) Includes

QE’ Debug | Right-click Source File |
&= sre
e

2l

New 3

Open With b | [§ C/C++ Editor

2 Text Editor

‘u_ Copy Ctrl+C
Paste Ctrl+V = System Editor
3 Delete Delete = In-Place Editor
Source 3 Default Editor

Other...

Index 3

Resource Configurations 3

o Ay I AR A A e

Compare With »
With,

Figure 274: Opening a Source File via Right-Click
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Finding Text in a Source File

1-1. Find the text that you are looking for.

The find/replace operation is accessible through both a click sequence and a
keyboard shortcut.

1-1-1. Select Edit > Find/Replace or press <Ctrl + F>.
The Find/Replace dialog box opens.

== Find/Replace l":' IEl_l_Jih
il
Find: | v
Replace with: -
Direction Scope
@ Forward @ All
) Backward ) Selected lines
Options
[7] Case sensitive Wrap search
Whole word  [] Incremental
[T Reqular expressions

Figure 275: Default Find/Replace Dialog Box

1-1-2. Enter the text that you are looking for in the Find field.

1-1-3. Click Find or press <Enter> to find the next occurrence of the text that you are looking
for.

1-1-4. Continue clicking Find or pressing <Enter> until you locate the specific instance that
you are looking for.

With the Wrap search option enabled, the file is treated as a continuous loop and the
find operation will jump to the next occurrence at the top of the file (when searching
forwards) or at the bottom of the file (when searching backwards). A "ding" sound is
made when the search wraps around.

If you are looking for text within a specific region of the code you would first highlight
the region to perform the search in, then launch the Find/Replace function as described
in this topic.

1-1-5. Click Close to close the Find/Replace dialog box.
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Enabling Line Numbering in the SDK Text Editor

Line numbering is off by default, but it can be easily turned on.

1-1.

1-1-1.
1-1-2.
1-1-3.

Turn on line numbering in the text editor.

Open the source file in the editor if it is not already open.
Right-click in the left margin of the text editor.
Select Show Line Numbers.

i) il g 51 () B i . B

Right-Click in usf
the Margin P
Toggle Breakpoint |
Add Breakpoint.. Ctrl+Double Click | UAR
Toggle Breakpoint Enabled Shift+Double Click i
Breakpoint Properties... Ctrl+Double Click
Breakpoint Types v |
Go to Annotation Crl+1 b e
Add Bookmar... '
Add Task... Then Click
| Show Quick Diff Here
}— Show Line Numbers " 4
PSR e gt g

Figure 276: Enabling Line Numbering

Saving and Compiling an Application

1-1. Save and compile your open source file.

1-1-1. Press <Ctrl + S>, click the Save icon (=) or the Save All icon (), or select File > Save.
Each time a file is saved, it is automatically rebuilt. You can monitor the behavior in the
console view. Alternately, you can force all sources to be rebuilt by selecting Project >
Build All.

Search | Project Run  Xilink Window Help

- Q— - Open Project
Close Project

(‘“" Build All CtrI+B)

Build Configurations ¥
Build Project
Build Working Set >

b Clean...

F +  Build Automatically
C/C++ Index 13
Properties

Figure 277: Selecting Build All
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Compiling All Projects

1-1. Build all of the projects.
1-1-1. Select Project > Build All to force the building of all applications.

Search  Project Run Xilinx Window Help
. 5% - Open Project
Close Project

C‘“‘? Build All CtrI+B)
>

Build Configurations

Build Project
Build Working 5et >
Clean...

bsp
~  Build Automatically

C/C++ Index >

Properties

R e

Figure 278: Selecting Build All

Customizing the Linker Script

The linker script controls where various pieces of the software reside in physical
memory and how the physical memory is partitioned for use by the application.

1-1. Create a custom linker script for a C/C++ application.

1-1-1. Right-click your application project name.
1-1-2. Select Generate Linker Script.

up C/C++ - cale_app/src/cale.c - Xilinx SDI
File Edit Source Refactor Navigate Search Run Projé
=i = New 4
[ Projecty ~ GolInto #
' ipen in New Window ,
[, sys| - o r
1 jdE C lap| 29 Import.. P

| m' Export...

— F
& Bin Build Project

e,

“re e fromeocal Hieee g
., #* Run C/C++ Code Analysis E

Y
T Generate Linker Script (
Il Change Relerenced BDoP
B Create BootImage

r
el Gl gt g, § e
Figure 279: Accessing the Generate Linker Script Capability
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The Generate Linker Script dialog box appears.

Generate a linker script

Generate linker script

Control your application's memory map.

Qutput Settings
Application Name |

Project:|

QOutput Script:

Basic | Advanced

Place Code Sections in:

Selectable Memory

| Project Path |\Iscript.ld Place Data Sections in: Regions
Modify project build settings as follows: Place Heap and Stack in: L
[Set generated script on all project build configurations '] Heap Size: e e

Stack Size:

Hardware Memory Map

Base Address Size
e
[y e

0Ox (K

Memaory

(NN} g B "

Defined Memory
Regions

» Fixed Section Assignments

'(?j' : Generate ’[ Cancel

S ——

Figure 280: Common Sections of the Generate Linker Script Dialog Box

From here you can select where your code, data, and heap/stack sections reside in
physical memory, as well as assigning how much space is allocated to your heap and
stack.

Programming the Device from SDK

1-1.

1-1-1.

Program the device.

The bitstream resides within the SDK workspace as it was imported when
the hardware platform was created. Before proceeding, make sure that the
board is powered ON and the boot pins are configured in JTAG mode.

Select Xilinx > Program FPGA or click the 22 icon.

The Program FPGA dialog box opens.

The default bitstream is the bitstream that is part of the collection of files that was
exported from the Vivado Design Suite.

The BMM/MMI file is used to describe how block RAM memory clusters are loaded with
instruction and/or data information that is contained as part of the bitstream. The BMM
format is used in older versions of the tool, while the MMI format is used in newer
versions of the tool. Typically, Zynq SoC-only designs do not require a BMM/MM I file,
and MicroBlaze processor designs do require their use.
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ELF files, under the Software Configuration section of the dialog box, are also related to
BMM/MMI usage. If no BMM/MM I file is specified, then this section will remain empty.

1-1-2. Keep all default settings and click Program to program the programmable logic portion
of the device.
@ Program FPGA @1
Program FPGA
Specify the bitstream and the ELF files that reside in BRAM memory
Hardware Configuration
Hardware Platform: | Automatically Populated |
Connection: [Local V][ New I
Device: Auto Detect
Bitstream: [ AUtomatica"Y pOPUIatEd l Search... | | Browse.,
[ Partial Bitstream
smmmmifie. | Conditionally Populated | [search..| [ Bronse.
Software Configuration
Processor ELF/MEM File to Initialize in Block RAM
| Conditionally Populated |
4| T 2
':?;' ([ Program D Cancel
e
Figure 281: Programming the FPGA
It will take about a minute to configure the programmable logic. A progress bar will
appear to show how far along the programming process is. Typically, the progress bar
will pause near the halfway mark for a few seconds before completing the configuration.
The result of the FPGA configuration can be viewed in the SDK Log tab at the bottom of
the IDE.
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Creating a Boot Image File

You will create a boot image file that contains the Zyng All Programmable SoC
FSBL, the bit file for programmable logic (PL) configuration, and the application.

1-1. Create a boot image (MCS or BIN) for the your application application.

1-1-1. Right-click the software application in the Project Explorer tab (1).
1-1-2. Select Create Boot Image (2).

[T Project Bxplorer 2 = O |||z system.hdf Hh, systerr

= A=
= ‘=D| v bootloading bwp Bo

= . MNew 3
= Go Into

BINaries

* 3, D Open in Mew Window
» [ Includes

. (= Debug =| Copy Ctrl+C
. &= sre Paste Ctrl+V
B Delete Pabete
=
Compare With 3

Restore from Loc s

[} Create BootImage

i, Change Referenced BSP
E Generate Linker Script

Figure 282: Selecting Create Boot Image

The Create Zynq Boot Image dialog box opens. You will find that the BIF file path has
been selected automatically. Also in the Boot image partitions section, you will see the
*rxxk files.

1-1-3. Make sure that the Output BIF file path field points to the your workspace location\your
application\bootimage directory, where <TargetBoard> is zc702 for ZC702 board and zed
for the ZedBoard.

1-1-4. Make sure that the Output path file name is MCS or BIN.
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1-2.

Note: To boot from Flash, the MCS file is required. If you want to boot from the SD card,

the BIN file is required.

Create Zynq Boot Image
Creates Zyng BootImage in Jbin and .mcs formats from given FSBL elf and partition files in specified output folder,

k2

R —p——

(@ Create new BIF file (Z) Import fram existing BIF file

Qutput BIF file path:  eellasdeng setupece bootl sadeng Mopastch_app'bootimage\beetl cad
[] Use Authentication
Authentication keys
PPK: Browse | PSK: Browse
SPK: Browse | S5K: Browse
SPK signature: Browse
[7] Use encryption
Encryption key:
Key file: Browse
Key store; (@ BRAM EFUSE
Part narme:
Boot image partitions
Encrypted Authenticated Add
- e L . b _spy' Debvay bootlosdng fcbl_app.elf  none none
Delete
. e - - - u_weappe bit none none
- g - et * apy Detesg bootl sedeng mop=e* apgp elf none
SD Card — Boot.bin
QSPI — Boot.mcs
[« T Down
Output path: ~ Wesmeng o bt iabs Bootl sodng wortupe: s Bt sadeg Sepestch spe bootimage\BOOT.m

Cancel ]

@ [Prewew EIF Chaﬂge{] Create Image D

Figure 283: Create Zynq Boot Image Dialog Box

Create the boot image and view the generated file.

1-2-1. Click Create Image.
1-2-2. Expand the your application folder in the Project Explorer tab.

Note that the bootimage folder has now been created.

[t Project Explorer 22 I

@ roc# sy bop

winy fsbl_app
sy _hw_platform

' f;?' Binaries

> [l Includes

4 = bootimage
£, BOOT.bin
=l BOOT.mes

5] poet cotmg #opao

»_app.bif

Figure 284: bootimage Folder Created

The BOOT.mcs file is used for programming the Flash.
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The Intel MCS-86 Hexadecimal Object (.mcs) record format has a 9-character (4-field)
prefix that defines the start of the record, byte count, load address, and record type, as
well as a 2-character checksum suffix. This is File Format Code 88.

1-2-3. Double-click your application.bif in the bootimage folder.
1-2-4. Review the content.

Configuring a Local Repository

Local repositories are convenient mechanisms for [CD: fill in summary and add
variables]

1-1. Add a local repository to the SDK environment.

1-1-1. Select Xilinx Tools > Repositories.

- Xilinx SDK ‘ -
File Edit Source Refactor Navigate Search Run ProniIin)(TooIs I' i_ngow Help
- |~/ ~m @S> @~ ‘E Generatelinkersc.r'if)t

.
M. Board Support PgeRage Settings :
¥
22 Program FPGA 1
-+

2 Dump/Restore Data File
T G— I 'lemr\fﬂ*”‘

Figure 285: Selecting Repositories

The Repository Preferences dialog box opens.

1-1-2. Next to the Local repositories text box, click New.

Preferences = é

type filter text Add, remove or change the order of SDK's software repositories.

» General

» Ant

» CfC++

> Help

» Install/Update

Jim 4 - '-Jhl“_r-ﬁ-ar,*_ﬂ aniant >

Figure 286: Creating a New Repository

Local Repositories (available to the current workspace)

1-1-3. Browse to the location of the local repository.
1-1-4. Select the directory for the repository.
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1-1-5. Click Apply.
, E—

Preferences

type filter text Add, remove or change the order of SDK's software repositories.

> General

ot Local Repositories (available to the current workspace)
> An
> C/Ce+
> Help

> Installf/Update l
P s P j.—,-h__—_',__,—*,_.‘_‘__&,’l>

New..

Remove

Note: Local repository settings take precedence over global repository settings.

Restore Default] Apply
« 11 »
®

Figure 287: Applying Selections

1-1-6. Click OK.

Setting Up a Run Configuration

A Run configuration defines how you want the system to work when running an
application. While there are a significant number of switches and options, the

most common are shown below.

1-1. Set up a Run configuration for your application project name.

1-1-1. Right-click your application project name from the Project Explorer pane (1).

1-1-2. Select Run As from the context menu (2).
1-1-3. Select Run Configurations (3).

i tab - O/ - - Xilinx SDK
File Edit Mavigate Search Project Run  Xilink Window Help
u iy (B rR-BIH-OCINDRRBES IS Or D

I?5 Project Explorer 537 = <.’==(>| ¥ ¥ = 0 [€l =

bsp

(il
E (1)
e : New >
L]
- Ge I
e A e e P o - PN >
.
"
"
] Clu ated Proje...
-
-
" Build Configurations > - (
*
. o
--.) Bun As l--a..}.‘iﬁ 1 Launch on Hardware (System Debugger) ;
.
Debug As > B EgﬁﬂferfurmanceAna\ysis
Compare With ¥ 1i-|::|= 3 Launcl:'on Hardware (System Debugger on QEMU) ’
-
Restore from Local History... sin:s 4 Launch (!-n Hardware (GDB) ’,
C/C++ Build Settings 5 Local C{G4+ Application
T Generate Linker Script Run Configurations... 3
li, ChangeReferenced BSP 249
e R CreateRent mane o ol i 239 - » o

Figure 288: Creating a Run Configuration for an Application

The Run Configurations window opens.
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1-1-4. Double-click Xilinx C/C++ application (System Debugger) to create a launch

configuration (1).

Alternatively, you can select Xilinx C/C++ application (System Debugger) and click the

New configuration button.

If this is the first debug configuration being created for the project, a welcome type
dialog opens. If one or more configurations exist, then the last open configuration will be
displayed. In either case, a new configuration can always be added. Existing

configurations are shown in the left pane and can be selected for debugging.

-
@ Run Configurations

S

Create, manage, and run configurations

Run or Debug a program using System Debugger,

| B =

Alternatively clic
the New icon

3

Configure launch settings from this dialog:

)

type filter text

[ Performance Analysis

[ Target Communication Framewerk
£ Xilinx C/C++ application (GDB)

£ Xilimx C/C+ applicati
4

TLF

lication (Systern Debu
Kilinx C/C++ application (System Debu

- Press the 'Mew’ butten to create a configuration of the selected type.
- Press the 'Duplicate’ button to copy the selected cenfiguration,
- Press the 'Delete’ button to remove the selected configuration,

- Press the ‘Filter' button to configure filtering options.
gger)

- Edit or view an existing configuration by selecting it.

new configur

Double-click to create a

Configure launch perspective settings from the 'Perspectives’ preference page.

ation

Filter matched 5 of 9 items

5
@

Run

Close

"

Figure 289: Creating a New System Run/Debug Configuration
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A new Run configuration is created named System Debugger using Debug_your
application project name.elf on Local (2).

B Run Configurations

Create, manage, and run configurations

Run or Debug a program using System Debugger.

EIEEN
type filter text

[ Performance Analysis
[ Target Communication Framework
£, Xilir C/C++ application (GDB)

ClCes (Systern Debugger)

£ Xilinx C/C++ application (System Debugger on QEMU)

., System Debugger using Debug,

s.elf on Local ,

Un-check for

—c Q

® Target Setup ~_[7] Application | ¢ Arguments| I, Environment| 5 Symbol Files| &, Source| & Path Map| [I] Common

Debug Type: |Standalone Application Debug

Hardware Platform: | Default Hardware Platform ]

Bitstream File: [ Ceave at Default ][ seorch. || Browse. ][ Generate
nitialization File: [ Leave at Default ] [ search.. |[ Browse. |

FPGA Device: Auto Detect

PS Device: Auto Detect

Summary of operations to be performed

1-1-5.

1-1-6.

MicroBlaze
desi [C] Reset entire system Following operations will be performed before launching the debugger.
processor aesigns ‘1. Runs pe7_init to inftislize PS.
only ! Program FPGA 2. Runs ps7_post_config. Enables level shifters from PL to PS. (Recommended te use this optien only after system reset or beard power

pun pe7_init ON).
3. The following processors wil be reset and suspended

un ps7_post_config 1) 5. cortenss, 0

4. All processors in the system will be suspended, and Applications will be downloaded to the following processors as specified in the
Applications tab
1) ps7_cortexad_0 (Ci\training\SDK_Driver\lab\SDKintro_app! Debug\SDKintro_app.elf)

Filter matched 6 of 10 items

Figure 290: Run Configurations Dialog Box (Zynq SoC)

The new configuration will appear with other existing configurations and have the name
of your application. You will also note that a number of fields are automatically filled in
for you using the name of your application as the basis (that is, if your application is
named "XYZ", then the Name field will be populated with XYZ Debug.) Most users will
leave the other settings at their default.

Deselect the Run ps7_init and Run ps7_post_config options (3) if you are targeting a
MicroBlaze processor design on the Zynq SoC.

This is to prevent the tools from automatically trying to configure the underlying Zynq
SoC platform, even though a MicroBlaze processor is targeted.

Click Run to close the dialog box and launch the software application on the hardware
evaluation board (4).
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Setting Up a Run Configuration (System Debugger)

1-1.

1-1-1.
1-1-2.
1-1-3.

Create a Run configuration. Run configurations associate an ELF object file

to a target for execution. In this case, the target is a hardware board
accessed over a network TCP/IP connection.

Click the C/C+ + perspective (top right) to return to the original perspective.
Right-click your application project name from the Project Explorer pane.

Select Run As > Run Configurations.

- Kilinx SDK

@ lab - CfC++ -
File Edit MNavigate Search Project Run  Xilinx Window Help
Am | B- R -G -0~ VRN 2RAWES V- Ao
[* Project Explorer 5% = <}==(»>| ¥ Y= 8 g &3
[ bsp
e e ] 1
.
B : MNew >
L ]
Go |nto 1
» . s 4 i e - " p - 2 -
L ]
-
L]
-
] Clo ated Proje...
[ ]
-
. Build Configurations > _
. 2
ot ')( Run &z LY I ry ‘if:i 1 Launch on Hardware (System Debugger)
"y
Debug As > | B4 ggﬂﬂEerformanceAnalysis
- .
Compare With ¥ EEF 3 Launchwon Hardware (System Debugger on GEMU)
L]
Restore from Local History... gD:B 4 Launch @ Hardware (GDB)
C/C++ Build Settings €] 5Local C[?+ Application
E Generate Linker Script < Run Configurations... ( 3 '
f, Change Referenced BSP L 249
e R CreateRent lmase L aae s amedd 220 - 2 »

Figure 291: Selecting Run Configurations
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1-2. Configure the debug type and host connection.

1-2-1. Double-click Xilinx C/C++ application (System Debugger) to create a launch
configuration.

1-2-2. Select Linux Application Debug from the Debug Type drop-down list.

1-2-3. Click New next to the Connection drop-down list.

1-2-4. Enter ZynqBoard in the Target Name field.

1-2-5. Enter the IP address of the board in the Host field.

1-2-6. Enter 1534 in the Port field.

Debug Configurations =
Create, manage, and run configurations ﬁ\
Run or Debug a program using System Debugger.
EIEER Name: System Debugger using Debug | elf on Linux Agent

type filter text ® Target Setup . [C] Application| ®- Argu: nvironment| 5 Symbol Files| 8 Source| & Path Map | Common
A Performance Analysis

B Target Communication Framework Debug Type

&, Xilinx €/C++ application (GDB)

& Xilinx €/C++ application (System Debugger on QEMU)
4§ Xilinx €/C++ application (System Debugger)

Linux Application Debug

Connection:

Note: TCF agent port should be used as port in j# target connection (Default TCF agent port: 1534)

& System Debugger using Debug_| on Linux Agent

Target Connection Details [

New Target Connection

["] Set as default target

Specify the connection typ

Type |Linux TCF Agent

(5)

Test Connection Cancel

Filter matched 6 of 12 items Revert Apply

Figure 292: Selecting the Debug Type and Connection

1-2-7. Click OK.
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1-3.

1-3-1.
1-3-2.
1-3-3.

1-3-4.

Select the application and remote file path to copy the ELF file to the board.

Select the Application tab.
Click Browse next to the Local File Path field.

Select the local file path to be C:\training\<the topic cluster name>\lab\your
application\Debug\your application.elf.

Enter /tmp/your application.elf in the Remote File Path field.

Debug Configurations [~
Create, manage, and run configurations 5\
Run or Debug a program using System Debugger.
EIEE S Name: System Debugger using Debug_ elf on Linux Agent
type filter text @ Target Setup({[7 Application .i.xr;f;\r_g’umept‘s_ﬁ Environment| 5 Symbol Files| & Source| & Path Map|[E] Common
E Performance Analysis e AN T,
IS Target Communication Framework et () Tt
- : .
£ Xilinx C/C++ application (GDB) PoectName: N/ T
- .
£ Xilinx C/C++ application (System Debugger on QEMU) e,
4§ Xilinx C/C++ application (System Debugger) TN eemmas
€« - Applicaton £ XYy 0 gewnnnStEERREEEAaL,
#+ System Debugger using Debug_ elfonlinuxAgent || 77 L 9 F et e,
local FilePath: N\ J et T,
s .
T D) e g
Remote File Path: P L LLT Tt
tmp/s T elf
Working dire(mry'-‘ e
£
.
Use default e,
Yoo,
“
Auto-attach process children Tee.,
Stopatprogramenty Tt
Sopat'main’ Tt
Disconnect when last debug context exits "%,
Use pseudo-terminal for process standard /0~~~ ‘e, N
Hide debug contexts started by other debug sessions *
« [ * 3
Filter matched 6 of 12 items “i fevert e
@ ( 5 ’ Debug )| Close

Figure 293: Selecting the Local File Path and Remote File Path

1-3-5. Click Run.
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Running with a Default Configuration

Configurations are a very powerful ally in setting up a run for a very specific set of
criteria. Often, however, the default configuration settings are adequate and there
is no need to click through a number of dialogs just to run the program.

1-1.  Run your application with the default configuration settings.

1-1-1. Right-click your application in the Project Explorer to open the context menu.

1-1-2. Select Run As > Launch on Hardware (System Debugger) to immediately launch the
application on the hardware.

Note: Selecting Run As > Launch on Hardware (GDB) will also work; however, this is a
deprecated flow.

If an application is already running, a warning message will appear asking you to
terminate the previous session. If you receive this message, click Yes to terminate the
running application and run the new scenario.

The application runs.

--- Alternate Method ---

Select your application in the Project Explorer tab.

Once the application project is selected, you can launch the run by:

o Use the menu bar to select Run > Run.

* Then select one of the options from the Run As window (this window will pop up
only if there is no Run configuration).

o Press <Ctrl + F11>.

o Click the Run icon (3).
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Opening the XSCT Console

The XSCT console allows you to enter Tcl commands directly into SDK. This can

be particularly useful when building a design up to a particular point or
performing repetitive processes.

1-1. Open the XSCT console so that you can enter Tcl-based commands directly
into the Xilinx SDK tool.

1-1-1. Select the Window entry in the menu bar to access the pull-down menu (1).
1-1-2. Select Show View to see the list of commonly opened views (2).

SDK offers too many views to be contained in this list. Extensions and less frequently
used views are pushed off to another layer of selections.

1-1-3. Select Other to open the selections pop-up menu (3).

BR - C/Ce+ - Xilinx SDK ;
File Edit Mavigate Search Project Run Xilin Window 0 of
i | 8~ & »idx v New Window F - v v ;
Editor 4 -
L5 Project Explorer &2 AEeIErT: 3
— y
Show View 4 C/C++ Projects
2 Perspective »| B Console Alt+Shift+Q, C P
S — gp—— o P T DOCUMERS I, o eI b s

v DEdin v e
v Tasks 3
(Other..‘ Alt+Shift+Q, Q

o

Figure 294: Accessing the Available Views

The Show View dialog box opens.

1-1-4. Scroll to the last entry in the menu: Xilinx.
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1-1-5. Expand Xilinx (4).
1-1-6. Select XSCT Console (5).

Show View (=N ol

type filter text

» (= Terminal o
4 : (= Tracing
A = Xilinx
E APM Performance Counters

=1 APM Performance Graphs
,_....-Ej_}(]j@l@ View 4 e ana Y - f — L

(6)

G OK \'r/ Cancel

Figure 295: Selecting the XSCT Consolve View

1-1-7. Click OK to open the XSCT console (6).
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Debugging

Debugging covers a broad collection of topics including:

« Controlling execution (single stepping, running to breakpoints, etc.)
« Breakpoint management

« Memory tracing

The following topics provide a brief introduction to these concepts and
techniques.

In This Section

Configuring the Target CONNECLION ...ttt 233
Setting Up a GDB Debug CoNfIQUIratioN ...t sssessseesssesssessssssees 234
ENabling INStrUCtiON SEEPPING ..ottt 239
Launching an Existing Debug Configuration ... sseessseeenne 240
Launching an Existing RUN CoNfIQUIration..........coc.oecceineinncineeeie e sasee e 241
Setting Up a System Debugger Debug Configuration ... 242
Setting Up a Debug Configuration (System Debugger — LiNUX) ......coccoeeuneenneeneenecenennecenes 244
Creating and Running the Abbreviated Debug Configuration............cccoueneenneeneeennecneeenes 249
Launching System Debug of a Software Application on Hardware..........cccccooecnevuoneinecunnennne. 250
Enabling Cross Trinngering in a GDB Debug Configuration ...........ccovneeoneneeeneeeneeeneeenn. 251
CONLIOIING EXECULION coevereiie ettt ettt enen 256
MaNAGiNg BreakPOINtS ...t sssse s sssss s ssss st ssssssss s sssssssesssssanes 257
MONITOIING VATADIES ...ttt st ss s saes 263
MaNAGING EXPIrESSIONS ...ttt sssesneen 264
Changing the Value Of @ Variable ... ssss st sssssssseses 266
USING EXPIESSIONS ..ottt sese et ssses s ssessnees 268
Setting Up the Linux Console for Debugging ... sssesssssanes 269
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Configuring the Target Connection

1-1.

1-1-1.
1-1-2.

1-1-3.
1-1-4.

1-1-5.

Configure the target connection in the integrated development

environment.

Return to the SDK or SDSoC tool.

Using the Target Connections view, expand Linux TCF Agent.

Optional: If the Target Connections view is not visible, then select Window > Show
View > Other > Xilinx > Target Connections and click OK.

Select and right-click Linux Agent [default].
Select Edit from the context menu.

Cﬂ. Target Connections E:D

4 [= Hardware Server
L Local [default]

@inux TCF Agent

tes _3% Linux Agent [default] )
4 = lent Delete

+
4" QEMU [default] Set As Default

*
MITTITID Edit }

*g"‘ Run C/C++ Code Analysis

Figure 296: Accessing Linux Agent Target Connection

The Target Connection Details dialog box opens.

Change the host address to the IP address of the board.

Edit Target Connection
Edit Target Connection

Target Name  Linux Agent
Set as default target

Specify the connection type and properties

Type | Linux TCF Agent

m Target Connection Details @

Host{192.168.1.10) )

Port 1534
[”] Use Symbol Server

(‘E‘:l [ 0K l I Cancel

|

Figure 297: Example Host Connection with IP Address Set to 192.168.1.10

1-1-6. Click OK to set the connection.
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Setting Up a GDB Debug Configuration

A Debug configuration defines how you want the system to work when
performing a debug operation. Typically a debug operation switches to the
debug perspective. While there are a significant number of switches and options,
the most common are shown below.

1-1. Set up a debug configuration for a specific application project.

1-1-1. From the Project Explorer pane, right-click the application project that you wish to build
the Debug Configuration for (1).

1-1-2. Select Debug As (2).

1-1-3. Select Debug Configuration (3).

-
m | -CfCe+ - - Xilinx SDK
File Edit MNavigate Search Project Run  Xilinx Tools Window Help -
™ | ®~]R-RBik-O~-in|m = | i3 1 HR g
[*5 Project Explorer 2 = O H vla_exerciser_main.c I3 j

int main()

o . —
[V B) 1 .
Close Unrelated Projects = @xec\n\r" 9
_E'Target Conng L AN, count);
c. Build Configurations > lunt); £
¢ {
£ r
3 E_,?—h;dxvars Run As 2 Count Reached\n\r"); b
: L/ I(_J_‘E:’IKU T ‘ Debug As %::F 1 Launch on Hardware (System Debugger)
s = q
: Compare With " v | 2Start Performance Analysis
N
Restore from Local History... : $2 3 Launch on Hardware (System Debugger on QENIU?;
. B
C/C++ Build Settings " &= 4 Launch on Hardware (GDB) ;
T Generate Linker Script s.. [€] 5Local C/C++ Application
....
Wl Change Referenced BSP ( Debug Configuratiens... /‘

Figure 298: Accessing the Debug Configuration Dialog Box

The Debug Configurations dialog box opens.
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1-1-4. Select Xilinx C/C+ + application (GDB) since you will be debugging this type of system
M.

1-1-5. Click the Create New Configuration icon to create the new configuration for your
application (2).

m Debug Configurations @
Create, manage, and run configurations :

@

| S g Configure launch settings frorm this dialog:
g{ 7 - Press the 'Mew' button to create a configuration of the selected type,

\ Mew launch configuration

1 [E] C/C++ Spplication

"‘ [E] CfC++ Attach to Application
v [E] C/C++ Postrnortern Debugger
\ [C] C/C++ Rerote Application
& Launch Group

ﬁf\emote ARM l@plication - Edit orview an existing configuration by selecting it.

- Press the 'Duplicate’ button to copy the selected configuration,

- Press the 'Delete’ button to rernove the selected configuration,

i&i %

- Press the 'Filter' button to configure filtering options.

Fﬁ Target Cornm n Framework
,i_‘r,:, liree CFC++ application (GDB) Configure launch perspective settings frarm the 'Perspectives' preference page.
| T A A G Suibaiepie

q [ I ] o»

Filter ratched 9 of 13 iterns

®

Figure 299: Creating a New Debug Configuration
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A new Debug Configuration is created. The figure above depicts a SDK workspace that
does not yet have any debug or run configurations defined. If other configurations did
exist, or after the creation the first configuration, the configuration window will appear as
below. Note the default configuration name and other parameters that are automatically
filled in. In most cases, you just need to click the Debug button to begin the session. This
Debug Configuration menu is useful when you want to later change debug parameters.

m Debug Configurations &J

Create, ge, and run configurations

= -+,
TE X ‘ = 5T Marne: ol gl iy sunik Debug
type filter test @Target Setup U Application T;y Source ? STDIO Connection @ Debugger Options | =] Common
[E] CfC++ Application it
[E] C/C++ Attach to Application Debug Type: IStandanne Application Debug v]
[E] CFC++ Postrartern F)eb.ugger Connection: ILocaI v] Hews
[E] C/C++ Rernote Application
= Launch Group Device: Auto Detect Select

é Remote ARM Linux &pplication
[E Target Cormrmunication Frarmework
4 sin‘s Kilinx C/C++ application (GDE) Hardware platform: Ihw_platfurm_ﬂ v]
S e —— Deby
At 9

E_ Hilir 0T+ + application (System Del

TCF

Processar: Ips?_cortexag_ﬂ ']

Eitstream file: 0 L et 114 Search.. | | Browse,, E
Initialization file: psT_inittcl Search.. | | Browse,,

Summary of operations to be performed

Reset Processar - Following operations will be performed before launching the debugger, -

1. Reset processor,

Pragram FRGA 2, Run ps7_init. (Only first time after System reset or board power ON)

R o i Run ps7_post_config, (Only first time after System reset or board power ONy |5

[¥] Run psT_post_config Vit B A et soims Al o C———

[T]Enable Crass-Triggering e . M P TS Sgre Sy A sl s i
] T s
. . Apply Rewvert
Filter ratched 10 of 14 iterms
N
@ Debug ] I Close

gy

Figure 300: Creating the New Debug Configuration

The new configuration will appear with other existing configurations and have the name
of your application. You will also note that a number of fields are automatically filled in
for you using the name of your application as the basis (that is, if your application is
named "XYZ", then the Name field will be populated with XYZ Debug, and the C/C++
Application field will be populated with Debug\XYZ.elf).
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1-1-6. Verify in the Target Setup tab to configure how the device is to be initialized.
Typical systems that use "Reset Entire System" while multi-processor are:

o Single Cortex A-9 processor systems
o The Cortex A-9 processor designated as the master processor in a system

Typical systems that use "Reset Processor Only" are:

o Any slave processor in a multi-processor system

Hardware platform: ’ systemn_wrapper_hw_platform_0 (

Processon ’ps?_cortexag_ﬂ

Bitstream file: system_wrapper.bit

3
Initialization file: psi_init.tcl
- Summary of operations to be perf

Reset Processor v] Following operations will be perf

- 1. Reset processor. F
Reset Entire Syster 2. Run ps7_init. (Only first time afte
Reset Processor SR 7 " fig. (Only first &
Nao recet 4. un ps7_post_config. (Only firs
'Citraining EmbSysDsgntlabsiad

bughperipherals_test.elf' will be do

[7] Enable Cross-Triggering

el P ™ W i

Figure 301: Selecting Reset Behavior

1-1-7. Select the STDIO Connection tab to use the console as your serial port terminal.

Note that if you enable this, the serial communication that would normally be routed
through an RS-232 UART is actually routed through a JTAG UART.

DO NOT ENABLE THIS CAPABILITY IF YOUR INTENTION IS TO TEST THE RS-232
UART. You can use the SDK Terminal tab for this purpose.
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Gos . =

, and run configurations ;;

Name: peripheral_test Debug

@Target Setup [[7] Application ? STDIO Connection - ;7 Profile Options| = Common

S Sk EM%”AH{M

EoppectIRRaonsole Select COM Port Associated with
Port 4"'— Serial Port of the Target
Hardware l
BAUD Rate: |115200 -

Figure 302: Directing the STDIO to the Console

If you are unsure on how to locate the proper COM port, refer to the "Configuring the
SDK Terminal" section or "Configuring Tera Term" section.

Most users will leave the other settings at their default.

1-1-8. Click Apply to save the setting and leave the dialog box open.
1-1-9. Click Debug to close the window and launch the debugging session.

If the Confirm Perspective Switch dialog box appears, click Yes.

@ Confirm Perspective Switch Iﬁ

% This kind of launch is associated with the Debug perspective,

This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, variables and breakpoint
managerment,

Do youwant to open this perspective now?

[C] Rermernber ry decision

Figure 303: Confirming Switch of Perspective

The Debug Perspective view opens.
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Enabling Instruction Stepping

Stepping through a high-level language such as C source code is an easier and
more intuitive way to see the functionality of code while debugging. However,
the high-level language is an abstraction of the actual instructions being
executed on the hardware. Instruction stepping removes the abstraction and
allows stepping through the actual assembly instructions being executed on the
hardware. This instruction stepping functionality is necessary to have when
extremely low-level debugging must be done.

Instruction stepping can be performed regardless of the level of compiler
optimization. Note that the C-level instructions may not execute in the expected
order as the underlying assembly code has been rearranged by the optimizer.
Therefore, it is recommended that optimization level zero (no optimization) be
used when C source code is debugged.

1-1. Enable instruction stepping.

Instruction Stepping j

|.&| 2| .| o He $v0-vQ@v@®®J~A~il~vo oy~

Figure 304: Instruction Stepping

1-1-1. Click the Instruction Stepping Mode (1" ) icon from the toolbar.

This will open the Disassembly window and the next instruction to be executed will be
highlighted.
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Launching an Existing Debug Configuration

1-1. Launch an existing debug configuration.

1-1-1. Click the down arrow next to the Debug Configurations icon (ﬁ) to select from the
drop-down list (1).

1-1-2. Select the appropriate existing debug configuration to launch a new debug session (2).

: - Xilinx SDK
Refactor Mavigate Search Project Bun  Xilink Tocls Window Help
L Ry : ; ! :
My :ﬁs‘ a':\&‘| Uy &f 1+ :E:%E.:
»
. 1 Systern Debugger using £lf on Luca
Debug As 3

Debug Configurations...

Organize Favorites...

Figure 305: Launching an Existing Debug Configuration

Note: This will launch a debug session with the configuration that was created earlier.
There may be several debug configurations that exist. Select the one that is appropriate
for your lab.

1-1-3. Click Yes if the Confirm Perspective Switch dialog opens and informs you that the
perspective view is being changed (from C/C++ to Debug).

@ Confirm Perspective Switch Iﬁ

% This kind of launch is associated with the Debug perspective.

This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, variables and breakpoint
managerment,

Do youwant to open this perspective now?

[C] Rermernber ry decision

Figure 306: Confirming Switch of Perspective
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Launching an Existing Run Configuration

1-1. Launch an existing Run configuration.

1-1-1. Click the down arrow next to the Run Configurations icon (@) to select from the
drop-down list (1).
1-1-2. Select the appropriate existing run configuration to launch the application (2).

Note: This will launch the application with the configuration that was created earlier.
There may be several run configurations that exist. Select the one that is appropriate for

your lab.

*

1]
Run Configurations...
“““ Organize Favorites...

Figure 307: Launching an Existing Run Configuration
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Setting Up a System Debugger Debug Configuration

A Debug configuration defines how you want the system to work when
performing a debug operation and maps an ELF object file to a target for
execution. Typically, a debug operation switches to the Debug perspective. While

there are a significant number of switches and options, the most common are
shown below.

1-1. Set up a debug configuration for a specific application project.

1-1-1. Right-click the application project that you want to build the Debug configuration for
from the Project Explorer pane (1).

1-1-2. Select Debug As to open the menu of predefined configurations and the configuration
manager (2).

1-1-3. Select Debug Configurations to view all the available debug options (3).

[ Project Explorer 53 = <fg>| ¥ ¥ =0 v (g P
0 =X |
= higw ’

¥
g Go Inﬁ:.‘

“w&w&?ﬁngw" "'“M“*‘M ” £

III‘.

OSE k.

Close Unrelated Projects
-

Build Configurafjens »
Run As v @

L4 m e e e — e e emm o
Debug As >}[:F 1 Launch on Hardware (System Debugger)
Compare With ! » B 2 Start Performance Analysis €
= - 4
Restore from Local History... = £ 3 Launch on Hardware (System Debugger on QEMU) F
Ty TEF B 99
L]
C/C++ Build Settings : Gin-s 4 Launch on Hardware (GDB) o
L] FreerF h
T Generate Linker Script . [€] 5Local C/C++ Application @
i, Change Referenced BSP LT Debug Coenfigurations... 4
g g g 4
B Create Boot Image T

Figure 308: Creating a Debug Configuration

The Debug Configurations dialog box opens.
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1-1-4. Select Xilinx C/C++ application (System Debugger) since you will be debugging this

type of system (1).
GDB still works; however, it is considered deprecated for new designs.

1-1-5. Click the Create New Configuration icon to create the new configuration for your
application (2).

m Debug Configurations

Create, manage, and run configurations

@ | = v Configure launch settings from this dialog:

é - Press the 'New' button to creat..nfiguration of the selected type.
« B Performance Analysis - Press the 'Duplicate’ button to copy the selected configuration.
I [ Target Communication Framework . . ) )
:‘ £, Xilinx C/C++ application (GDB) - Press the 'Delete’ button to remove the selected configuration.
®, % Xilinx C/C++ application (System Debugg 1 U) || % - Press the Filter’ button to configure filtering options.

G[TF Kilinx C/C++ application (System Debugg@ - Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the Perspectives’
preference page.

Filter matched 5 of 15 items

Figure 309: Creating a New Debug Configuration

A new Debug Configuration is created. The previous figure depicts an SDK workspace

that does not yet have any debug or run configurations defined. If other configurations
did exist, or after the creation of a first configuration, the new configuration will appear

under the type of configuration.

Note the default configuration name and other parameters that are automatically filled

in. In most cases, you just need to click the Debug button to begin the session. This

Debug Configuration menu is useful when you want to later change debug parameters.

The new configuration will appear with other existing configurations and have the name
of your application. You will also note that a number of fields are automatically filled in

for you using the name of your application as the basis (that is, if your application is
named "XYZ", then the Name field will be populated with XYZ Debug, and the C/C++

Application field will be populated with Debug\XYZ.elf).
1-1-6. Click Debug to close the window and launch the debugging session (3).
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If the Confirm Perspective Switch dialog box appears, click Yes.

@ Confirm Perspective Switch 23—

'.:0-" This kind of launch is associated with the Debug perspective,

This Debug perspective is designed to support application debugging, It
incorporates views for displaying the debug stack, variables and breakpoint
management,

Do youwant to open this perspective now?

Remember rmy decision

Figure 310: Confirming Switch of Perspective

The Debug Perspective view opens.

Setting Up a Debug Configuration (System Debugger - Linux)

Run and Debug configurations are application project objects that contain
communication, hardware, and execution options for running an application on a
hardware or emulation platform. The selections for Run and Debug are identical
and only differ in that Run just executes the application and Debug opens a
debug perspective and launches a debug program.

There are different types of Run and Debug configurations based on the
operating system (or Standalone libraries) and the SDK download/debug tools
that you want to use. Multiple configurations can be defined for any project. This
facilitates enhanced development and debugging.

1-1.

1-1-1.

Create a new Linux Debug configuration. Debug and Run configurations
associate an ELF object file to a target (typically a hardware board) for
execution. In this case, the target is a hardware board accessed over the
Ethernet TCP/IP connection.

Click the C/C+ + tab in the upper-right corner of the GUI to return to the C/C++
perspective, if not already in the C/C++ perspective.

RN B =<

N g;, Quick Access
/ Hipp i YCr+ g Zpl

Figure 311: Changing Perspective
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1-1-2.
1-1-3.

1-1-4.

If the C/C++ perspective icon is not immediately visible, drag the vertical bar (pointed to
by the arrow) to the left.

This brings back access to the software projects. It is accessed by first clicking the >> in
the same location. If this tab is not available, you can also return to the perspective by
selecting Window > Open Perspective > Other > C/C+ + (default).

Right-click your application in the Project Explorer window (1).
Select Debug As (2) > Debug Configurations (3).

I*5 Project Explorer 57 = <fg>| ¥ ¥ = 08 v [ -
(G ., ‘
o gw ’ o

o] Gool?ﬁt.‘
“"‘“wwnr{o:r‘ P U W SRRV NG "LJ-' ” 4

DSE ko

aun®®

Close Unrelated Projects o
-
Build Configurafjens ] f
Run As v > e & WY
( Debug As >}|::r 1 Launch on Hardware (System Debugger)
Compare With ! » [ 2 Start Performance Analysis /
Restore from Local History... a 1§|::r 3 Launch on Hardware (System Debugger on QEMU) /
L]
C/C++ Build Settings : GiD-B 4 Launch on Hardware (GDE) 3 K
2 -
T Generate Linker Script . [€] 5Llocal C/C++ Application
i, Change Referenced BSP LT -)( Debug Configurations... ) F

2 Create Boot Image 1

Figure 312: Selecting Debug Configurations

The Debug Configurations dialog box opens.

Double-click Xilinx C/C++ application (System Debugger) to create a launch
configuration (1).

Alternatively, you can select Xilinx C/C++ application (System Debugger) and click the
New configuration button.
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If this is the first debug configuration being created for the project, a welcome type
dialog opens. If one or more configurations exist, then the last open configuration will be
displayed. In either case, a new configuration can always be added. Existing
configurations are shown in the left pane and can be selected for debugging.

p
m Run Configuraticns

S

Create, manage, and run configurations

Run or Debug a program using System Debugger.

L,
= &7

the New icon

Alternatively clicg

type filter text

erformance Analysis
A Perf Analysi
Fﬁ Target Communication Framework

3

- Press the 'New' button to create a configuration of the selected type.

Configure launch settings from this dialog:

=| - Press the 'Duplicate’ butten to copy the selected configuration.

- Press the 'Delete’ button to remove the selected configuration.

£ Xilinx C/C++ application (GDE)
Kilinx C/C++ application (System Debugger on QEMU])
- Xilink C/C++ application (System Debugger)

Double-click to create a
new configuration

- Press the 'Filter' button to configure filtering options.

- Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the 'Perspectives’ preference page.

Filter matched 5 of 9 items

I:?) Run

Close

L ’]

Figure 313: Creating a New System Run/Debug Configuration

1-2. Configure the debug type and host connection.
1-2-1. Select Linux Application Debug from the Debug Type drop-down list (1).
This will engage the proper debug tool to use.
1-2-2. Click New next to the Connection drop-down list to launch the Target Connection
Details dialog box (2).
A new connection will be defined from the debugger to the hardware (or emulator)
target.
1-2-3. Enter ZynqBoard in the Target Name field as the name of the connection (3).
1-2-4. Enter the IP address of the board in the Host field (4).
This is the IP address of the RSE connection that was set up earlier.
1-2-5. Confirm that the Port field is set to the default value of 1534.
1-2-6. Click OK (5).
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Debug Configurations [~
Create, manage, and run configurations @
Run or Debug a program using System Debugger. p
IR Name: System Debugger using Debug | elf on Linux Agent

type filter text @ Target Setup [ Application| ©= Argui

nvironment| ¥ Symbol Files| ¥ Source| & Path Map| ] Common
2 Performance Analysis
[ Target Communication Framework Debug Type:
& Xilinx C/C++ application (GDB)
£ Xilinx C/C++ application (System Debugger on QEMU)
4§ Xilinx C/C++ application (System Debugger)
& System Debugger using Debug_ on Linux Agent

Linux Application Debug
Connection:

Note: TCF agent port should be used as port in j# target connection (Default TCF agent port: 1534)

[ Target Connection Detals =

New Target Connection

["] Set as default target

Specify the connection typ

Type |Linux TCF Agent

Host 192168110

ort 1534

L
Filter matched 6 of 12 items

Figure 314: Selecting the Debug Type and Connection

1-3. Select the software application ELF file to debug and its file path on the
remote target board where it is to be copied.
The actual software application debugging takes place on the Linux
platform running on the target hardware, so it is necessary to put a copy of
the ELF file on it.

1-3-1. Select the Application tab (1).
This is where the software application is selected and allows configuration of where the
application is placed in the remote file system.

1-3-2. Click Browse next to the Local File Path field to select the software application ELF file
2).

1-3-3. Navigate to and select the file C:\training\<the topic cluster name>\lab\your
board\your processor\your application.elf (3).

1-3-4. Enter /tmp/your application.elf in the Remote File Path field as the location on the
target platform where the application ELF file will be copied (4).
This directory (/tmp) has user read/write/execute privileges whereas not all versions of
Linux allow the user rwx from /mnt.

& XILINX www.xilinx.com 247

© Copyright 2018 Xilinx



Lab Reference Guide

Another, and typically faster, way to fill in the fields is to select the project using the
Browse button adjacent to the Project Name text field. This will allow you to quickly
select any of the projects in the workspace. Once selected, the Local File Path field will be
automatically filled in (if the ELF is available) as well as the remote file path.

Debug Configurations @
Create, manage, and run configurations E\
Run or Debug a program using System Debugger.
EIEE R Name: System Debugger using Debug_ elf on Linux Agent

£, Xilin C/C++ application (GDB) Project Name:

linx C/C++ application (System Debugger on QEMU)

linx C/C++ application (System Debugger) N amesmeas .
E Application AN L eweemmmrrrrimaa,, .,
System Debugger using Debug_. effonlinucAgent | CPPICERON g ) ettt e, <
Local File Path: o tea,
a . /
@\trammg\ MNab\, \Debug\ ‘elf) Search... ‘ Browse.. '
>

Remote File Path: -

type filter text ® Target Setup(] Application)} . % Arguments| B Environment| F Symbol Files| i Source| & Path Map| ] Common
E performance Analysis et 1T,
I8 Target Communication Framework et )y T,
.....
.,
.

-----------

tmp/pe™ elf
Working dire((ury'-’ e
s
A
N

.
Use default e
Auto-attach processchildren " **a.,
Stop at program entry =
Stop at ‘main’
Disconnect when last debug context exits

.....
Ceps
e,
.
e
Use pseudo-terminal for process standard /0~ ta,
e

Filter matched 6 of 12 items

@ ‘ 5 l Debug ’ Close

Figure 315: Selecting the Local File Path and Remote File Path

The remaining options will be accepted at their default values.

1-3-5. Click Debug (5).
1-3-6. Click Yes to confirm opening the Debug perspective view.

i !
@ Confirm Perspective Switch ﬁ

This kind of launch s associated with the Debug perspective,

This Debug perspective is designed to support apphcation debugging. It
incarporates views for displaying the debug stack, variables and breakpoint
management.

Da you want to open this perspective now?

[C] Remember my decision

. A

Figure 316: Confirming Perspective Switch

The Debug perspective opens.
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Creating and Running the Abbreviated Debug Configuration

The process of setting up a full Debug configuration is very powerful and offers
many options. Many times however the default options are sufficient and you just
want to quickly run your application in debug mode.

1-1.  Run the default Debug configuration for your application.

1-1-1. Right-click your application to open the context menu (1).
1-1-2. Select Debug As to see the various debugging options (2).

1-1-3. Select Launch on Hardware (System Debugger) to switch to the Debug perspective
and begin the debugging session (3).

B 1ab - C/C+ - Hilinx SDK,
File Edit MNavigate Search Project Run  Xilinx Window Help
nil | ®~-|/-Bi-O0- WD RABS Vi Jio G-
5 Project Explorer 53 = q-ff;l ¥ ¥ =08 [ bx '
= app
: @ Mew > 3
. ?
= B Go Into
L]
: s ) e WG el e
n
L
u
: e s D i
L]
-, Run As 9 )
@ = .
"tangn Debug As ¥ QI:‘F 1 Launch on Hardware (System Debugger@
CompareasWith > b+ 2kart Peformance Analysis )
. —
Restore frm'.n Local History... '?I:‘F wlLaunch on Hardware (System Debugger on QGEMU]) 4
Ll
- T .
C/C++ Build gnlteings Gin- 4 Launch on Hardware (GDB) ?
o GenerateLinkerS:rmb.. “"OE 5 Local C/C++ Application {
Sagupunt®
i, Change Referenced BSP Debug Configurations... *
-

Et Create Boot Image

Figure 317: Launching the Debug Session with the Default Configuration

1-1-4. If a dialog box opens asking you to confirm the perspective switch, click Yes.
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Launching System Debug of a Software Application on Hardware

A Debug configuration defines how you want the system to work when
debugging an application. A Launch on Hardware (System Debugger) menu
selection will start a debug session of the selected software application with a
Debug configuration at default settings, saving you a few mouse clicks.

1-1. Launch and debug the software application on the hardware evaluation
board.

1-1-1. Right-click the application project that you want to launch from the Project Explorer
pane (1).

1-1-2. Select Debug As (2).

1-1-3. Select Launch on Hardware (System Debugger) (3).

0 - - Xilinx SDK
File Edit Navigate Search Project Run Xilinx Tools Window Help

milhd [ B>/ ~GB HF>O - Wi BPREES Vi GO
{5 Project Explorer 52 B&|¥Y v=0
e '

Rename.. F2

et g5 Import..

B LRZT o vttt o e sl P

Y
Y — i N 3
Debug As - - £ 1 Launch on Hardware (System Debugger,
ompare With - » art Performance Analysis

Restore from Local History... % 3 Launch on Hardware (System Debugger on QEML:
% 4 Llaunch on Hardware (GDB)
[€] 5 Llocal C/C++ Application

C/C++ Build Settings
Tl Generate Linker Script §
W Change Referenced BSP Doy Cariipeiiens=

Figure 318: Selecting Launch on Hardware

The Confirm Perspective Switch dialog box opens.

@ Confirm Perspective Switch @

I'g_' ‘.I This kind of launch is associated with the Debug perspective,

This Debug perspective is designed to support application debugging. It
incorporates wiews for displaying the debug stack, variables and breakpoint
management.

Do youvwant to apen this perspective now?

[] Rernernber rry decision

Figure 319: Confirming Switch of Perspective

1-1-4. Click Yes.

The Debug Perspective view opens.
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Enabling Cross Trinngering in a GDB Debug Configuration

Cross-triggering between the Vivado logic analyzer and the SDK System
Debugger must be enabled in the Xilinx C/C++ application's (System Debugger)
debug configuration. This is typically performed from the C/C++ perspective.

1-1.

1-1-1.

1-1-2.
1-1-3.

1-1-4.

1-1-5.
1-1-6.
1-1-7.

Reconfigure an existing debug configuration for a specific application
project to support hardware-software cross triggering.

Right-click the application project that you want to modify the Debug configuration for
in the Project Explorer pane (1).

Select Debug As (2).

Select Debug Configurations (3) to open the configurations manager.

5okl -CfC++ - - Xilinx SDK

File Edit Mavigate Search Project Bun Xilinx Tools Window Help
[ - | B -|-@Bi%-0-in|[kn @M | NP E ey

[y Project Explorer 52 = 08 g vla_exerciser_main.c &3

- 59 /
i <):D| v int main()
<  New T
“*MW'MW_

L. o

8) { »

Close Unrelated Projects = ex@ex\n\r", count);

ETarget Conne ’
-

.' Build Configurations Y olunt);

* {
’ L‘/ﬁgd:ﬁ“ Run As 2 Count Reached\n\r");
> & Linux Debug As 3:; 1 Launch on Hardware (System Debugger)
» |2l 2 Start Peformance Analysis
%::F 3 Launch on Hardware (System Debugger on QEMLU)

anzs 4 Launch on Hardware (GDE)

. = QEMU Tq

Compare With

Restore from Local History...

C/C++ Build Settings

Fr T S o'. [€] 5Local C/C++ Application 3
...I - -
Change Referenced BSP ( Debug Cenfigurations...

Figure 320: Accessing the Debug Configuration Dialog Box

7=

The Debug Configurations dialog box opens.

Expand (*) Xilinx C/C++ application (System Debugger) to access the existing debug
configurations.

Select the Debug configuration.

Select the Target Setup tab, which contains the enable box for cross-triggering.

Select the Enable Cross-Triggering option.

When this is done, the Cross-Triggering options button becomes active.
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1-1-8. Click the Cross-Triggering options button to open the Cross Trigger Breakpoints

window.
@ Debug Configurations ’
Create, manage, and run configurations -4
Run or Debug a program using System Debugger. J
| B 4
= X | = Mame: Systemn Debugger using
type filter text et {(®) Target Setup ) [7] Application | t9= Argu
. X

EA Perfermance Analysis
Fﬁ Target Communication Framework
£ Xilinx C/C++ application (GDE)

GDE

G
0
L
-
i Deh'ug Type: ’Standalone Application DebuI
£ Hiline C/C++ application (System Debugger on QEMU) § =

T » .
a 3 ) [Co+ i » @onnection: ’Local
TLF, ™

- Systern Debugger using [

-l-.‘_

Hardware Platform: ’

«

k!
<

Bitstream File: '.
{

«

-

.

»
-
-
N
| ]
.
]
»
]
-
w Initialization File: psi_init.tel
-
& FPGA Device: Auto Detect
-
: PS Device: Auto Detect
b
. Sum
n
: [T] Reset entire system Follo
= 1. Runs
» [ |Program FPGA 2. Run
.
® [J] Run ps7_init Py e touset
= %] Run p<7_post_configy : 3'Tth’l
L Run pe7 post. 1) plf
EnableCmss—Triggering 4. Al
downlde
) " | e A L 1)
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Figure 321: Enabling Cross-Triggering

The Cross Trigger Breakpoints window opens. Here you can see all of the breakpoints
associated with cross-triggering.

Note: Two cross-trigger conditions will be created. One for the input signals to the PS
and one for the output signals to the PL. Each cross-trigger condition created will result
in the generation of a unique breakpoint that is visible in the breakpoints view during
the debug session.

While it should be possible to combine the cross-triggering conditions into one single
condition handling both directions, keeping them isolated makes sense as there is a
breakpoint per direction and it is more obvious what is happening.
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1-1-9. Click Create to create a new input breakpoint.

@ Crass Trigger Breakpoints lﬂ
Name ‘ Create... I
Edit...
Remaove

[ ok || caneel

8

Figure 322: Creating a New Cross Trigger Breakpoint

The Edit Cross Trigger Breakpoint window opens. Here you have access to all of the input
and output cross triggering signals and you will now select which ones you want to be
active.

1-1-10. Enable the output triggers by placing a check mark in the following signals:
o CPU-0 > CPUO debug request (enables the PS request to the PL, output from PS) (1)
o FTM > FTM triggers 0 through 3 (enable the triggers into the PS, input into PS) (2)

Cross Trigger Breakpoint [éj

Create Cross Trigger Breakpoint

Configuration is valid.

Cross Trigger Signals (Input) Cross Trigger Signals (Output)
4| |cpu-0 4
D CPUQ DBGACK [0] CPUQ debug request [0]
DCPUUPMU IRQ [1] T TPTMOERT U
[ ]PTMOEXT 0 [2] [ |PTMO EXT 1 (2]

[C] PTMOEXT 1 (3] o ‘_“_.th%ﬂ‘ysl, ™ L}

L, <TBfun ., i Nua g
|| ETB acquisition complete [19] || TPWU trigger [19] I
I:‘ ITM trigger [20] 4 I:‘ FiM

[ | FTM trigger 0 [24]
|| FTM trigger 1 [25]
| FTM trigger 2 [26]
[ | FT™ trigger 3 [27]

FTM trigger 0 [24]
FTM trigger 1 [25]
FTM trigger 2 [26]
FTM trigger 3 [27]

@' OK ] ’ Cancel

Figure 323: Cross Trigger Breakpoints - Input

1-1-11. Click OK to accept these breakpoints and return to the previous window.
1-1-12. Click Create to create the Output breakpoint.

The Create Cross Trigger Breakpoint editing window will appear again.
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1-1-13. Enable the input triggers by placing a check mark in the following signals:

o CPU-0 > CPUO DBGACK (debug acknowledge response from PL for interrupt) (1)
o FTM > FTM triggers 0 through 3 (enable the trigger from the PS into the PL) (2)

Cross Trigger Breakpoint ﬁ

Create Cross Trigger Breakpoint

Configuration is valid.

Cross Trigger Signals (Input) Cross Trigger Signals (Output)
+ [ElCPU-0 a[|cru-0
o I:‘ CPUO debug request [0]
|~ CPUG PMU TRQ [1] [ |PTMOEXT O 1]
[ ]PTMOEXT 0 [2] [ |PTMO EXT 1 (2]
[ ]PTMO EXT 1 [3] [ |PTMO EXT 2 [3] l

as. [ giemanrg Tiglipen JF Lpnmmtnmind P [LIPNXTZ (A pl™ annsnd? o b b PV

e e e~ -
[ ]ETB full [18] || TPWU flush [18]
|| ETB acquisition complete [19] || TPW trigger [19] |
[]1T™ trigger [20] a

4 |FTM

[ | FTM trigger 0 [24]
|| FT™ trigger 1 [25]
[ ] FT™ trigger 2 [26]
[ FT™ trigger 3 [27]

|| FTM trigger 1 [25]
V| FTM trigger 2 [26]
FTM trigger 3 [27)

@ [ OK J ’ Cancel

Figure 324: Cross Trigger Breakpoints - Output

1-1-14. Click OK to accept these breakpoints and return to the previous window.

-

Cross Trigger Breakpoints

Mame

Inputs (FTM trigger 0 [24], FTM trigger 1 [25], FTM trigger 2 [26], FTM trigger 3 [27]) - Quputs (CPUD debug re.. -
Inputs (CPUD DBGACK [0]) - Quputs (FTM trigger 0 [24], FTM trigger 1 [25], FTM trigger 2 [26], FTM trigger 3 [...
—
oK Cancel
Figure 325: Reviewing the Newly Created Cross Trigger Breakpoints

1-1-15. Click OK to close this window and return to the Debug configuration.
1-1-16. Click Apply to use these debug configuration settings.
1-1-17. Click Debug to launch the debugger session.
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1-1-18. Click Yes to terminate the previous launch if an SDK Warning dialog box appears.

[ B0 warNING S |

Debug sessien is already active. Do you want to relaunch?

[7] Do not show this warning again

| ok || cancel

L

Figure 326: Terminating the Previous Launch

If the Confirm Perspective Switch dialog box appears, click Yes.

@ Confirm Perspective Switch Iﬁ

This kind of launch is associated with the Debug perspective,

This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, variables and breakpoint
managerment,

Do youwant to open this perspective now?

[C] Rermernber ry decision

Figure 327: Confirming Switch of Perspective

The Debug perspective view opens.
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Controlling Execution

Once the program is running there are a number of mechanisms available to
control how you can proceed through the code. The following table lists many of
the commonly used capabilities.

Icon [Shortcut |Description

N Launches debugger (changes to Debug perspective)

e F8 Continues execution — runs until next breakpoint
encountered or paused/terminated

o Pauses execution — temporarily stops at current
instruction being executed

- AF2 Terminate (stop) execution — no further debugging
possible unless relaunched

S F5 Step Into (descend into a function) — used to enter a
function to debug

= |F6 Step Over (execute function) — used when the function
is known to be good

e |F7 Step Return (return to calling location) — used to exit a
function after checking
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Managing Breakpoints

Breakpoints enable the designer to stop the code at almost any given point.
Breakpoints can be added, deleted, toggled, enabled, and disabled.

) e i

File Edit Source Refactor Navigate Search oject Xilin Tools Window Help

- Gl&  $-0-Q-iv|m <
#5 Debu

4 & Wit Debug [Xilinx C/C++ application (GDB)]

&
4 &2 XMD Target Debug Agent (6/21/13 9:16 AM) (Suspended)
4 o Thread [1] (Suspended: Breakpoint hit)
= 1 main( #MI S5 snge.c:97 000100574
db (6/21/13 9:16 AM)

Spes
et

) systequms?’

PO

Figure 328: Relationship Between Breakpoints and the Breakpoint Window

Adding Breakpoints

1-1. Add a breakpoint at the current line.

1-1-1. Right-click the left margin in the editor XX.
1-1-2. Select Add Breakpoint or Toggle Breakpoint.

If you select Add Breakpoint, then the Breakpoint Properties dialog box opens. Here you
can specify the details for this breakpoint if necessary to create a conditional breakpoint.

If you select Toggle Breakpoint, then a simple breakpoint will be created (or removed if
one already existed) on the line you specified using default breakpoint properties.

_____ RightClick

Toggle Breakpoint CtrlShift+ B
‘Add Breakpoint... Ctrl+ Double Click

e 5
Add Dynamic Prinfl. = Properties for C/C++ Line Breakpoint e S
Disable Breakpoint® _ o
. .' e Commen - S
Breakpoint Properties...
: @
Breakpoint Types S:ﬂ’:’:”" Class: C/C++ Line Breskpoint
Build Selected File(s) Type:
Clean Selected File(s) i
Ge to Annotation Line number:
i
Add Bookmark... ElEt
Condition:

Add Task...

Ignore count: 0
v Show Quick Diff

v | Show Line Numbers
Folding

Preferences...

s

Figure 329: Adding a Simple or Conditional Breakpoint

1-1-3. Click OK to create the breakpoint if Add Breakpoint is selected.
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Removing Breakpoints

Refer to the "Managing Breakpoints” section in the Lab Reference Guide for a

more complete view of breakpoint management.

1-1. Remove a breakpoint from a line of code from the editor window.

1-1-1. Right-click the breakpoint that you want to remove.
1-1-2. Select Toggle Breakpoint.

Goggle Breakpoint Ctrl+ Shift+B
Add Breakpoint... Ctrl+Double Click
Disable Breakpoint Shift+ Double Click
Breakpoint Properties... Ctrl+ Double Click
Breakpoint Types *

mnnyonj & ™ w_qftrl;;.._._
Figure 330: Toggling a Breakpoint Into and Out of Existence
--OR --

Breakpoints can be removed from the Breakpoints window.

1-1-3. Right-click the breakpoint that you want to remove.

1-1-4. Select Remove from the context menu to delete the selected breakpoint.

(x)= Variables @g Breakpoints &7 [} Registers |Gl XSCT Console [l QEMU Console m, Modules
X % &
> 7
il .\.é. &
Ve
=] GotoFile {
Enable l,
Disable +
Breakpoint ey 1
Actions Remaove All ’
= Select All Ctrl+A (
No scope specified. 3
o2 Import Breakpoints... j
©s Export Breakpoints... -
Breakpoint Properties... :

Figure 331: Actions from the Breakpoint Window
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Accessing a Breakpoint's Properties

Refer to the "Managing Breakpoints" topic for a more complete view of
breakpoint management.

1-1. Access the breakpoint's properties.

1-1-1. Right-click the breakpoint in the Editor window -- OR -- right-click the breakpoint in the
Breakpoint window

1-1-2. Select Breakpoint Properties.

Creating a Conditional Breakpoint

Refer to the "Managing Breakpoints" topic for a more complete view of
breakpoint management.

Breakpoints can be made conditional. This means that when the breakpoint is set
at a particular line of code and that line of code is reached, then a C style
expression is evaluates. If that expression evaluates "true", then execution pauses
on that line; otherwise, execution continues as if there were no breakpoint
present.

The most common way to do this is when you "Add Breakpoint" (see the above
entry). Alternatively, you can access the properties for an existing breakpoint.

1-1. Access the breakpoint's properties.

1-1-1. Right-click the breakpoint in the Editor window -- OR -- right-click the breakpoint in the
Breakpoint Window.

1-1-2. Select Breakpoint Properties.

1-1-3. Enter a legal C language conditional statement into the Condition. field.
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Remember that variable scoping rules apply! That is, the variables that you are testing in

this conditional must be "active" when this breakpoint is tested.

Commaon Common - v w

Class: C/C++ Line Breakpoint

Type: Regular

File: PRy L p——
Line number: %

Enabled

Condition:

Ignore count:

Temporary

Hardware

Figure 332: Breakpoint Properties Dialog Box

1-1-4. Click OK.

Enabling and Disabling a Breakpoint

Refer to the "Managing Breakpoints" topic for a more complete view of

breakpoint management.

1-1. Enable a breakpoint from the Breakpoint window.

1-1-1. Locate the breakpoint to toggle.
1-1-2. Click in the checkbox next to that breakpoint name.

A check mark will show if the breakpoint is enabled.

1-2. Disable a breakpoint from the Breakpoint window.

1-2-1. Locate the breakpoint to toggle.
1-2-2. Click in the checkbox next to that breakpoint name.

A check mark will be absent when the breakpoint is disabled.

1-3. Enable a breakpoint from the Editor window.

1-3-1. Locate the breakpoint to toggle in the Editor window.
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1-3-2. Right-click the breakpoint icon and select Enable Breakpoint.

Toggle Breakpoint Ctrl+Shift+B
Add Breakpoint... Ctri+Double Click
@atﬂe Breakpoint Shift+ Double cn@
Breakpoint Properties... Ctri+Double Click

Breakpoint Types r
LJD to Annotation Ctrl
w

Figure 333: Enabling Breakpoint from the Pop-Up Menu

1-4. Disable a breakpoint from the Editor window.

1-4-1. Locate the breakpoint to toggle in the Editor window.
1-4-2. Right-click the breakpoint icon and select Disable Breakpoint.

Toggle Breakpoint Ctrl+Shift+B
Add Breakpoint... Ctrl+Double Click
C_Disable Breakpoint Shift+Double Click )
Breakpoint Properties... Ctri+Double Click
Breakpoint Types »

Go to Annotation Ctrl+1

Figure 334: Disabling a Breakpoint from the Pop-Up Window

1-5. Enable and disable a breakpoint from the Breakpoint window.
1-5-1. Locate the breakpoint to toggle.
1-5-2. Click in the checkbox next to that breakpoint name.

A check mark will show if the breakpoint is enabled.

(9= Variables | 9a Breakpoints &8 [3&] ¥MD Copp

& [function: exit] [type: Temporary] '
] o NS SIS seggien a [line: 9]

SR SN meejagiien o [line: @ ][cc-ndit*.
\ 4

¥ Click to !
Enable/Disable [

Figure 335: Enabling and Disabling Breakpoints
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Running to a Breakpoint

1-1.  Run to the next breakpoint.

1-1-1. Click the Resume icon (&) or press <F8> to continue operation.
The application will run until:

o Anunconditional breakpoint is met,
o A conditional breakpoint whose condition is satisfied is met, or

o The user halts (H) or pauses (L) execution
Single-Stepping

Single-stepping is the process of executing a single line of code at a time. When
assembly language is single-stepped, each instruction is atomic and only that one
instruction is run per single-step.

Higher level languages (such as C and C++) typically have many assembly instructions
per line. When these higher level languages are single-stepped, all of the assembly level
instructions that make up the high-level line of code is executed.

Optimization must be set to 0 (off) for this to happen in a proper fashion. When
optimization is enabled, the assembly language instructions are re-arranged and the
relationship between a single line of high level code and its associated assembly
instructions is broken. This results in single-stepping appearing to jump around in a
non-linear fashion.

Single-stepping takes two basic forms: stepping over and stepping into.

Stepping over means that if the line of high-level (C/C++) code being executed is a
function, then all of the instructions contained within that function is executed, basically
treating the function call as a single instruction. Stepping into means that if the line of
high-level (C/C++) code being executed is a function, then control passes to that
function and one can single-step all of the instructions within that function.

Once you descend into the function you do not have to single-step or continue to the
end of the function. You can execute the remainder of the function and return to the
calling point by clicking the Step Out Of icon.

Stepping over is accomplished by pressing <F6> or clicking the = icon.
Stepping into a function is accomplished by pressing <F5> or clicking the Z- icon.

Once in a function, you can step-return by pressing <F7> or clicking the - icon.
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Monitoring Variables

Variables can be monitored in several ways. One of those ways is via the Variables

tab.

1-1.

Observe the values in the Variables tab.

1-1-1. If the Variables tab is not visible, select Window > Show View > Variables.

Q\ndow) Help

" New Window
2 MNew Editor
= Hide Toolbar

. »
k Show View >>a@ Breakpoints

Alt+5hift+Q, B

Customize Perspective.

Save Perspective As...

PP i

.
-

Y

El Console
%5 Debug

2 Disassembly

iy o

Alt+5hift+Q, C

>,
Tasks
Terminal

Trace Control

= Variables

XMD Consaole

Alt+Shift+Q, V. }

® AN @

Other... Alt+Shift+Q, Q

Figure 336: Making the Variables Tab Visible

This exposes the Variables tab.

Name
60= Status
_func__

Arrays & Structs
can be Expanded

Type

XStatus
const char [10]
char

char
char
char
char

"\eee"
Hex: 00, Dec: 8, Oct: @
Bin: 6666, 6660

NN

Address: @xffdcebdl

Alternative Representations,
Hex, ASCII, Decimal, Binary,

!’0= Variables )% Breakpoints| i Registers| [& XMD Console | @ XSDB Console| = Modules

Data Type
of Values

Figure 337: Variables Tab Overview

Number of Bytes used
for Data Type & the
Memory Address

NI

Value

2]
"XPfw_Main\@ee"
Ve

B 8|

-
(=3
£

Values are
Displayed
According to
Type

Note: The Variables tab can be hidden behind other tabs in the same pane as the
Breakpoint tab. Simply select the Variables tab to bring it to the foreground.

Selecting an entry shows the Alternative Representations of that entry in the lower panel.
In the above figure, the array element __func__[9] is selected, which is the null character.
Its alternative representations are all 0 in hex, decimal, and octal. The number of bytes
for the data type are shown along with its address in hex.

& XILINX

www.xilinx.com

© Copyright 2018 Xilinx

263



Lab Reference Guide

Managing Expressions

Expressions are C-style combinations of mathematica and/or conditional
operations and variables. Typically expressions are used to evaluate portions of
larger expressions in the code.

For example, if there is a more complex conditional statement in the code such as
"if (!/(condition1) && (condition2 || condition3) { ...", a programmer might create
three expressions, one for each condition. In this way, the programmer can
quickly see which of the conditions is true or not and how it affects the larger "if"
statement.

1-1. Access the Expressions window.

1-1-1. If the Expressions tab is not visible, select Window > Show View > Expressions.

AilinxTUU\sHeIp
R B '."' MNew Window B ooenE e p
e Mew Editor
Show Toelbar
bles &I ®@ Breakpoints @XMD Const

.
.

i »
.2 Show View »'

@ Breakpoints Alt+Shift+Q, B
Customize Perspective... _“. B Console HEdmie,
Save Perspective As... :. % Debug
Reset Perspective... -. = | ==ty
Close Perspective .tlﬁ -
Close All Perspectives G Expressions )
U  Memory
Mavigation 3 = Modules
Preferences g% Outline Alt+Shift+Q, O
[ Problems Alt+Shift+Q, X
W Registers
&+ Signals
¥ Tasks
& Terminal
25 Trace Control
)= Variables Alt+Shift+Q, V
@ XMD Conscle

s arslP A 4. B et P

Figure 338: Accessing the Expressions Window from the Debug Perspective
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1-2.

1-2-1.

1-2-2.

Create (add) a new expression.

Click the green Plus icon (+) in the Expressions tab.

)= Variables | ®a Breakpoints | [3] XMD Console |57 Expressions &2 2k B | =n i

Mame Value it

ap Add new expression
\ Click Either '+ to Add a

New Expression
Figure 339: Adding a New Expression

Type in the new expression.

()= Variables | ® Breakpoints | [3] XMD Console |8 Expressions 53

Mame Value 1

ok i

Type in the New
B OO e Expression

and Press <Enter>

Figure 340: Entering the New Expression

Be aware that expressions are subject to scoping rules. That is, if a variable is not "active'
in the region of code that is currently running, then any expression that uses that
variable cannot be evaluated and will report an error. This error will go away when the
variable becomes "active" as one steps through the code.
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Changing the Value of a Variable

Sometimes it is beneficial to change the value of a variable during execution. This
is often done to shorten wait loops or cause an event to happen that might not
occur as the code is currently written.

1-1. Change the value of a variable.

1-1-1. If the Variables tab is not visible, select Window > Show View > Variables.

indo Hel
p

w  New Window
« MNew Editor

.

* Hide Toolbar

g ) .3
-‘ Show View b (PPe  Breakpoints Alt+Shift+Q, B

El Console Alt+Shift+Q, C

%5 Debug

== Disassembly

H—R)‘twspww ﬂ'_'. d;‘m-ltw J’ ol

Customize Perspective... :.

Save Perspective As...

. -
.

. ¥ Tasks
". = Terminal
:“ @  Trace Control
()= Variables Alt+Shift+Q, V. ’
@ XMD Console
Other... Alt+Shift+Q, Q

Figure 341: Making the Variables Tab Visible

This exposes the Variables tab.

()= Variables 3 % Breakpoints | (3] XMD Consele | 8 Registers| =4 Modules % B | g wi| ¥ =0
Name Value

()= wemmim g € Sl |

09- i 1

L JETT D ur

- '- pra— .
Arrays and Structs can e Values can be Displayed in
be Expanded to see the Hex, Binary, Decimal,

Fields ASCII, etc.

Figure 342: Example View of the Variables Tab

Variables are listed alphabetically.

266 www.xilinx.com & XILINX
© Copyright 2018 Xilinx



Lab Reference Guide

1-1-2. Change the radix of a variable by right-clicking the variable name and selecting Change

Value.
(9= Variables 2 ) Breakpointq XMD Console} il Re
MName
| B
[ap— Select All Ctrl+A
[ [ % 2 Copy Variables Ctrl+C
- el Enable
#Y 0) Disable
uBEEseE | %, Cast To Type...
View Memory
1 Format 3
Ctrl+F
ﬁa Change Value...
g"" Add Global Variables...
Remove Global Yariables
Rermove All Global Variables
Y Watch

Figure 343: Changinge the Value of a Variable

1-1-3. Enter the new value of the variable.

Enter a new value for Se S

-

Figure 344: Setting the Value of a Variable

1-1-4. Click OK.
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Using Expressions

Expressions are combinations of variables. Typically these are used to show
intermediate results of various C expressions at various times during execution.
An expression can be any legal C/C++ expression, including conditional tests (<,

>, ==, &&, |, ...) or mathematical constructs (+, -, *, &, |....).

1-1. Observe the values in the Expressions tab.
1-1-1. If the Expressions tab is not visible, select Window > Show View > Expressions.
Window | Help
New\’\&ndow @: @ Q;' - -
Newditor [ i% ¥ = O (0= Variables £3
Hjte Toolbar
b MName
Perspective » [—
I Show View 4 Breakpoints Alt+5hift+Q, B
e P e :. E  Console Alt+5hift+Q, C
Save Perspective As... ? D_EbUQ
Reset Perspective... "-’ -_:\ Dr===amil;
Close Perspective - Executa.bl.es
Close All Perspectives ‘ Gl o
— emory
Mavigation 4 =, Modules
. r"‘--’ - ' _‘—H.._E‘,E,-JW sl A Lo i
Figure 345: Making the Expressions Tab Visible
1-1-2. Select the Expressions tab.
= ‘u‘ariablr % Breakpoints | B Modules = 08
5B %X %|rier 7
Mame Value
Z:;'?" "R Wbl + Nan
o Add new expression
Figure 346: Expressions Tab
1-1-3. Click Add new expressions.
1-1-4. Type in the new expression.
Remember that each variable that you use must be in the current scope (that is, active).
You can use global variables.
1-1-5. Press <Enter>.
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Setting Up the Linux Console for Debugging

When you are debugging a Linux software application, the console is multi-use,
displaying debugger messages, errors, and program output from various
different sources. The instructions below show a typical console setup with
minimal debug messages, concentrating on output messages from the program
being debugged.

1-1. Perform several housekeeping tasks that will enable the proper display of
STDOUT in the RSE console.
This console has different view modes that are not needed and hide the
desired program execution terminal view. This is expected to change as the
SDK RSE tools evolve.
1-1-1. Verify that the Console tab is selected.
1-1-2. In the upper right of the Console tab, click the Verbose console mode icon to turn off
verbose mode.
EHIE =] = CEERRE
Verbose conscle mode i‘
Figure 347: Verbose Console Mode
1-1-3. In the upper right of the Console tab, click the arrow next to the Display Selected
Console icon and select Remote ARM Linux Application that is in the target execution
location that was set in the Debug Configuration.
This will typically be in the /tmp directory and, typically, the last choice in the list.
This selects the terminal output of the application, so printf statements can be viewed.
= | B BB| BB (E |q|.iﬁ—E®T‘:'
) B El 1 CDT Global Build Consale
\. E] 2 CDT Build Console [Hella_Linux]
\t 3 Hello_Linux Debug [Remate ARM Linux Application] arm-silins-linux-gnueabi-gdb (& 20 04 807 B01)
ﬁGHeHo,Lmux Debug [Remote ARM Linux Application] /tmp/Hello_Linwcelf (& 20 148 407 I!@
tile int”,has_more="a"
Figure 348: Display Selected Console
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Running the Application on Hardware

1-1.  Run your application project name.

1-1-1. Right-click your application project name.
1-1-2. Select Run As > Launch on Hardware (System Debugger).

B tab - C/C++ Xilinx SDK
File Edit MNavigate Search Project Run  Xilink Window Help
i < | ®-Q-GBit-0- DR B@ES - 400~
-
I Project Explorer 53 = <f;>| ¥ =8 g &
AL bsp 4
=l New »
.« Go Into
- - ¥ .
P ™ e P
"
" o* .
: -
% Build Configurations -* > L
.

.
Run As #z  1Launch on Hardware (System Debugger) ) o

Debug As b+ 2 5tart Performance Analysis
k3
3
3

Compare With 3 Launch on Hardware (System Debugger on QEMU)

EF 3

Restore from Local History... sn:s 4 Launch on Hardware (GDB) _/
C/C+ Build Settings 5 Local C/C++ Application

e

‘@ Generate Linker Script Run Configurations... r

Bl Change Referenced BSP

Figure 349: Launching a Run on Hardware

1-1-3. Click Yes if you are asked to terminate a previous run.

The program launches on the hardware.

Linux and Remote System Explorer

This section covers Linux and using the Remote System Explorer.

In This Section

Creating a Linux C/C++ APPliCatioN ProJECt......cooiieieiecreeseieeieeiecise e sssesssesenes 271
Creating a Linux Debug ConfigUuration ... ssssessseessssssessssssees 273
Configuring the PC's Ethernet Port for Remote System EXpPlOrer.......ccooveeneeneeeneineeis 278
Opening the Remote System EXPlOIer........ e sseees 279
Setting the IP Address of the Development BOard..........cnecenneceneeeseesneeesseesneens 282
Verifying the Host's Static IP Ethernet Port from the Development Board .........ccccccocceu..... 283
Downloading and Running the Linux Application Using RSE..........ccocconurnrnecenerecerennnn. 284
Configuring the Ethernet Port for Use with the Remote System Explorer.......cccccvveeunecee 289
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Creating a Linux C/C+ + Application Project

Using the Application Project Wizard is a quick way to set up a Linux C or C++
software application project that targets an existing processor and Linux version.
Based on the dialog box choices, the appropriate toolchain is selected for
pre-processing, compiling, assembling, and linking.

1-1. Create a new C/C+ + application project named your application project
name.

1-1-1. Select File (1) > New (2) > Application Project (3) to open the New Project dialog box.

ate Search  Project Run  Xilinx Window Help @

. % Alt+Shift+N >(gq Application Projec_t_)
;‘. = File™.®#y . '.ﬂ ] SPM Project
[, Open Projects from Fil.e!.ﬁiem;.. reaas '.0 i, Board Support Package
Close ctasw | [ Project..
Close All Ctrl+Shift+W 6%  Source Folder

Figure 350: Creating an Application Project
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1-1-2. Enter your application project name as the project name (1).
1-1-3. Ensure that linux is selected from the OS Platform drop-down list (2 and 3).

1-1-4. Ensure that the processor you wish to target is selected from the Processor drop-down
list.

1-1-5. Select your preferred language: C or C++ (4).

This selects which tools will be used to compile your code.

@ MNew Project [} X
Application Project -
Create a managed make application project. \E
e —
Project name:l Per instructions I

Use default location

default

05 Platform: | linux ;V,
freertos10_xilinx -

Targ alone

Processo -

Little-endian Big-endian

Target Software o
Language: @ (O Crr

32-bit

N/A
[ Linux System Root: @ Browse
[ Linux Toolchain: Browse
- g e N

@' < Back Mext > l Cancel

Figure 351: Selecting Linux for the New Application Project

1-1-6. Click Next to view the templates available for Linux applications (5).
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1-1-7. Select an application template (1).

B New Project O *

Templates .
Create one of the available templates to generate a fully-functioning Description of template
application project. appears here when a
Available Templates: template is selected
Linux Empty Application 1 Let's say 'Hello World' in C.

Linux Hello World
Select an application
template per instructions

Figure 352: Selecting a Linux Template

1-1-8. Click Finish to close the dialog box and create the new project (2).

Creating a Linux Debug Configuration

Run and Debug configurations are application project objects that contain
communication, hardware, and execution options for running an application on a
hardware or emulation platform. The selections for Run and Debug are identical
and only differ in that Run just executes the application and Debug opens a
debug perspective and launches a debug program. There are different type of
Run and Debug configurations based on the operating system (or Standalone
libraries) and the SDK download/debug tools that you want to use.

1-1. Create a Linux Debug configuration. Debug and Run configurations
associate an ELF object file to a target (typically a hardware board) for
execution. In this case, the target is a hardware board accessed over the
Ethernet TCP/IP connection that was set up when the RSE tool was engaged.

1-1-1. Select the C/C++ tab in the upper-right corner of the GUI to return to the C/C++
perspective.

RN B =X

3 Quick Access
AL ol

iling, 2 ¢/C++ | =

Figure 353: Changing Perspective
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1-1-2.

1-1-3.

This brings back access to the software projects. It is accessed by first clicking the >> in
the same location. If this tab is not available, you can also return to the perspective by
selecting Window > Open Perspective > Other > C/C+ + (default).

In the Project Explorer tab (1), right-click your application project name and select
Debug as (2) > Debug Configurations (3).

[ Project Explorer 52 &Y T= 8 i £
Oc——>
123 *Mjew >

3
] Go Iﬁﬁ;‘

Wt S 2 5, g, b e pad P

—_—

oser,

Close Unre\atad:’rojacts
=

Build Configurafjons >
e W (2 N | IR ——
( Debug As >)[:, 1 Launch on Hardware (System Debugger)
Compare With . > [ 2Start Performance Analysis
- =
Restore from Local History., = %-, 3 Launch on Hardware (System Debugger on QEMU)
n 5
C/Cre Build Settings H 3. 4Launch on Hardware (GDB) 3
a .
W Generste Linker Sript . ] 5Local C/C++ Application
il, Change Referenced BSP Yran -)( Debug Configurations... )

[} Create BootImage H -

Figure 354: Selecting Debug Configurations

The Debug Configurations dialog box opens. A choice of debug configurations are
displayed. For debugging Linux applications, the Remote ARM Linux Application
configuration is specified to connect the Linux OS software application debugger (that is
built into Linux) to the SDK debug perspective. All debug communications will take place
via the Ethernet RSE connection that was set up earlier.

Double-click Remote ARM Linux Application to create the new debug configuration.

@ Debug Configuraticns

Create, manage, and run configurations

| = :.‘.=:5> b Canfigure launch settings fram this dialag:
7 - Press the "Mew’ button to create a configuration of the selected type.

[E] C/C++ Application =| - Press the "Duplicate’ button to copy the selected configuration.
[€] C/C++ Attach to Application 38 - Press the 'Delete’ button t the selected confi "
(5] C/Ca+ Postmortem Debugger - Press the 'Delete’ button to remove the selected configuration.
[€] C/C++ Rernote Application Tt - Press the 'Filter’ button to configure filtering options.

Launch Graup . . - . L

Remate ARM LinuxAppIication) - Edit or view an existing configuration by selecting it.
W Target Cammunication Framewark
asn:s ilinx C/C+ + application {GDB) Configure launch perspective settings from the 'Perspectives’ preference
1§|::r Xilinx C/C+ + application {System Debugger) page.

Filter matched 9 of 13 items

Figure 355: Selecting Remote ARM Linux Application
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In the dialog box that follows, three fields auto populate using your application project

name as the base naming for these fields.

1-1-4. Select 192.168.1.10 from the Connection drop-down list (1).

1-1-5. In the Remote Absolute File Path for C/C++ Application field, enter /tmp/your

application project name.elf (2).

This is where the application to be debugged will reside on the Linux file platform, which

in this case, is a memory file system.

Note the use of Linux "/" vs. Windows "\" in the path specification.

p
m Debug Configuraticns

Create, manage, and run configurations

£ oy -
;D'B X!I!nxC_:C++ appl!cat!on (GDE) @ Appietion m
Fa Kilinx C/C++ application {System Debugger)

Debug' el Luvcelf

< [T 4,
HExX | H 5~ Mame:  Hello Lwws Debug
type filter text Main . 9= Arguments | = Comman 1
[E] C/C++ Application
E C/C++ Attach to Application Connection: [192.158.1.10 _‘w,New ] [ Properties... ]
[E] C/C++ Postmortemn Debugger . acal s L
Praject:
[E] C/C++ Remote Application L BB
= Launch Group m Hello_Linux
4 B Remote ARM Linux Applicatjgs®
& Helle L Debug Build configuration: Debug
[ﬁ Target Communication Framewaork [] Select configuration using 'C/C++ Application’

[ Variables... ] [Search Project..‘] [ Browse... ]

Commands to execute before application

[] Skip download to target path.

Remote Absolute File Path for C/C++ Application:
omp il L

‘ 3 %
Filter matched 10 of 14 items Apply ) ] [ Revert ]

@) Debug

Close

L

Figure 356: Linux RSE Configuration Dialog Box

1-1-6. Click Apply (3) to store (remember) these settings.
1-1-7. Click Debug (4) to begin debugging.
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1-2.

1-2-1.

Enter the user ID and password. If the connection is already established, this

prompt will not appear and this step can be skipped.

Enter root in the User ID and Password fields.

B Enter Password A ﬁ

Systemn type: 55H Only
Host name: 192168110
Connection name:  192.1681.10

User ID: root

e

Password (optional):

Save user ID
[7] 5ave password

|| concat |

Figure 357: Entering the User ID and Password

1-2-2. Click OK to log in.
1-2-3. Click Yes to confirm opening the Debug perspective.

- '
@ Confirm Perspective Switch Iﬁ

3 1 This kind of launch is associated with the Debug perspective,

This Debug perspective is designed to suppaort application debugging. It
incarporates views for displaying the debug stack, variables and breakpoint
management.

Da you want to open this perspective now?

[] Remernber my decision

. A

Figure 358: Confirming Perspective Switch
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The Debug perspective opens.

— —
Debug - sdkDebug/sre/linux_appDev_debug.c - Xilink SDK E.L
File Edit Source Refactor Mavigate Search Project XilinxTools Run  Window Help
vl mE2EED HF-O - Q- BRI T @®@F AE R 0oy |
Quick Access 1=t | Fg C/C++ EH Remote System Explorer %5 Debug
4% Debug 23] % #t| i+ T = O |09 variables 52 |® Ereakpomts| [ xmD Con;nle|.X’5DE Cnnsole| = 8
4 &, sdkDebug Debug (ZyngBoard) LB &K1 T
4 5% ftmp/sdkDebug.elf Name Type -
a f# P995995 (Suspended; Signal: Trace/breakpaint trap) P FILE* E
= 00000864 [sdkDebug.elf] main(): ../src/linux_appDev_debug.c, line 32 ; dP her [5
= 0:36deT2be [libc-2.18.50] _libe_start_main() b char 3]
(= buff char [256]
£z val int i
1 | 3
4 [
ix| linux_appDev_debug.c o= Outline =
L i ppDev_debug.c &2 = B | 52 Outline 2 B8
26 void check_switch_toggle(int DIP_SW_new_value); ] AR e 7
27 . .
28 int DIP_new_value = @8; @ :I stdio.h
29 int DIP_old_walue = @; H fentlh
38 & string.h
31= int main() = stdlib.h
g; { FILE *fp; # GPIO_VALUE
o char dir‘rE;]j ++  check_switch_toggle(int) : void
35 char buff[256]; @& DIP_new_value: int
36 @& DIP_old_value: int
37 int val; 4®  main):int
38 int DIP_new_value = @; @ check_switch_toggle(int) : void
39 int DIP_old_value = @; =
4 »
Bl Console 2 ]éTask&|§‘Termina.‘. | =l Problems| 2 Executa... ‘ = g SDK Log &2 @ O
7 B~ £~ | e9:20:27 nF0  : Launching XSDB server: xsdb.bat -s =«
L Local [default] TCF Debug Process Terminal - P995 89:28:43 INFO : XSDB server has started successfull
|» [= Auto Discovered -
I» [ User Defined
J ] ] v 1 v

Figure 359: Debug Perspective

Program operation is suspended at the first executable statement in main{} (not
running).

Note that local variables for the current function are shown in the Variables tab.
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Configuring the PC's Ethernet Port for Remote System Explorer

The PC's Ethernet port must be properly configured to handle traffic with the
Linux platform.

1-1. Configure your PC to support the Remote System Explorer.

1-1-1. Disconnect from the VPN if you are connected.
1-1-2. Access your PC's Control Panel.

1-1-3. Select Network and Sharing.

1-1-4. I|dentify your cabled ethernet connection:

= NOT the Bluetooth connection
= NOT the VPN connection

= NOT the wireless connection

1-1-5. Right-click the cabled Ethernet connection.

1-1-6. Ensure that the Internet Protocol Version 6 option is unchecked.

1-1-7. Select Internet Protocol Version 4.

1-1-8. Select Properties.

1-1-9. Assign an address other than 192.168.1.10 (which is the address of the device on Xilinx
evaluation boards).
Typically, 192.168.1.11 is selected.

1-1-10. Save and close all open windows
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Opening the Remote System Explorer

The Remote System Explorer (RSE) tool uses the TCP/IP protocol to make a
connection between the PC host computer and the hardware platform. This
connection is similar to, and may be made in addition to the UART terminal
connection. The major difference is that this communications channel is much
faster than the UART and can be done remotely over any network that the
development board is connected to.

1-1. Use the Remote System Explorer (RSE) tool to download the software
application to the Linux platform.

1-1-1. Select Window > Perspective > Open Perspective > Other to open a new SDK
perspective.

axml - Xilinx SDK

ject Run  Xilinx Toels | Window | Help

£H-0O-inim New Window
Editor

3 &
= ‘ i Appearance

3
2
Show View b
>

Perspective

‘ Open Perspective »)1{; Debug
* E[l T

. . . " ‘eam Synchronizin
ion s Customize Perspective... u Y J
------

:
T .
orcteromns SvePerpective s %, | o)

Reset Perspective..
Close Perspective

Close All Perspectives

Figure 360: Selecting Open Perspective - Other

1-1-2. Select Remote System Explorer as it is the name of the perspective (a set of views that
comprise the IDE desktop) that is being opened.

1-1-3. Click OK to open a new Remote System Explorer perspective.
r@ Open Perspective &= ﬂh]

‘ HRC/Cr+ (default)

45 Dehug

' hietwork Tracing

*&,Packs

b Performance Analysis
MEsOUrce

&0 Team Synchrenizing

Eﬂ'racing
.
*

.'h-)-([ ok |) Cancel |

Figure 361: Selecting Remote System Explorer
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1-2. Establish a new connection by using the industry-standard SSH protocol
over the Ethernet port.

1-2-1. Right-click Local in the Remote Systems tab (top left).

This is where RSE connections are maintained, similar to projects in a workspace. It is
possible to have multiple connections to different types of communication hardware
ports.

1-2-2. Select New > Connection.

18 Remaote Systems 22 | %5 Team &£ 29

E Open in New Window
54, Show in Table

Figure 362: Selecting New Connection

1-2-3. Select SSH Only from the Select Remote System Type dialog box.
1-2-4. Click Next to advance to the next dialog box.

CIETESTRN e
Select Remote System Type
Connection for 55H access to remote systems :H—:

System type:

type filter text

4 = General
T FTP Only
B Linux
=] locg
elnet Unly (Experimental)
iz Ui
i Windows

Cancel

Figure 363: Creating a New SSH RSE Connection

A New Connection dialog box opens. You will now configure the new connection. This is
the address of the hardware platform that Linux is running on. This address was
pre-established (Linux default) or assigned over the serial terminal console after Linux
booted.
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1-2-5. Enter the IP address of the board into the Host name field.

1-2-6. Enter the IP address of the board into the Connection name fields.

The Parent profile field can stay at its default, which will be specific to your machine.

@ Mew Connection

=[5 E=s]
Remote SSH Only System Connection
Define connection information
Parent profile; I Specific to Your Machine I ~
J—
Host name: 102.168.1.10 -
~
Connection name: 102,168,110 "‘\\
Description: \\
Y
(V] Verify host name \‘
Configure proxy settings |
1
1
1
Y
@ [ <gack || nee> || Ensh |) cConcel
S —

Figure 364: Entering the Host and Connection Names

1-2-7. Click Finish to create the new connection.

The SDK tool switches to the Remote System Explorer perspective. A Perspective is a
collection of views (tabs/windows) that are related to the type of task being performed,

such as editing, debugging, etc.
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Setting the IP Address of the Development Board

1-1. Set the IP address of the board.

1-1-1. Enter the following at the Linux command prompt to change the IP address of the board
to the IP address of the board:

ifconfig ethO the IP address of the board
Note: This can be any address other than the one that the host is configured to.

Optional: You can verify the IP address by entering the following command:
ifconfig ethO

The response should be similar to the following:

ethO Link encap:Ethernet HWaddr 00:0A:35:00:01:22

inet addr:192.168.1.10 Bcast:192.168.1.255
Mask:255.255.255.0

inet6 addr: fe80::20a:35ff:fe00:122/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:23 errors:0 dropped:0 overruns:0 frame:0
TX packets:9 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000

RX bytes:2913 (2.8 KiB) TX bytes:1446 (1.4 KiB)
Interrupt:54 Base address:0xb000
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Verifying the Host's Static IP Ethernet Port from the Development
Board

1-1. Verify the Ethernet connectivity between the host and the development
board.

This will also indirectly verify that the host PC Ethernet port is set to an IP
address of the host IP address.

1-1-1. Ping the host using the Linux terminal console to verify connectivity between the host
and the target:
ping the host IP address -c 1

If the ping was successful (indicated by a 0% packet loss with roundtrip times), you can
continue to the next section.

If it was not successful, there are several possibilities:

o The host IP address is not set properly.
» See instructions for configuring the host's IP address in the Lab Setup Guide.
o The Ethernet cable may not be properly connected.

* Unplug and replug the cable on both ends; verify that the Ethernet LEDs are
flickering (if available).

o The Windows firewall is blocking the connection. Follow the procedure below to
disable the Windows firewall.

= Access the Windows Firewall controls through the Control Panel (select Start >
Control Panel > System and Security > Windows Firewall).

= From the options in the left sidebar, select Turn Windows Firewall on or off.
» Select the Turn off Windows Firewall option for both network location settings.
o The sub-net address for either the board or host may not be entered correctly.

» If you need to configure your PC's Ethernet port, refer to "Configuring the PC's
Ethernet Port for Remote System Explorer” section under SDK or SDSoC
Operations > Linux and Remote System Explorer in the Lab Reference Guide.
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Downloading and Running the Linux Application Using RSE

The Remote System Explorer (RSE) tool uses the TCP/IP protocol to make a
connection between the PC host computer and the hardware platform. This
connection is similar to, and may be made in addition to the UART terminal
connection. The major difference is that this communications channel is much
faster than the UART and can be done remotely over any network that the
development board is connected to.

1-1. Use the Remote System Explorer (RSE) tool to download the software
application to the Linux platform.

1-1-1. Select Window > Perspective > Open Perspective > Other to open a new SDK
perspective.

axml - Xiling SDK

ject  Run  Xilinx Tools | Window | Help
A v O viwiB]]  NewWindow
Editor »
05| 9

Appearance 3

Show View

»
‘ Perspective b) ‘Open Perspective D{s Debug
0

£0 Team Synchronizing

Miyigati ] Cust: P tive...
gation .t ustomize Perspective... m
Cannss® i .

Save Perspective As... . Q
amn

Reset Perspective...

Preferences

Close Perspective

Close All Perspectives

Figure 365: Selecting Open Perspective - Other

1-1-2. Select Remote System Explorer as it is the name of the perspective (a set of views that
comprise the IDE desktop) that is being opened.

1-1-3. Click OK to open a new Remote System Explorer perspective.

@ Open Perspective [ = _EhJ
‘ TR C/C+ (default) ‘
ﬁ& Dehug

o luetwork Tracing

*&,Packs
Performance Analysis

=i Remote System Explorer

Nesource
& Team Synchronizing

Eﬂ'racing
.

*
*
*
-

e @4
Yug OK Cancel J

Figure 366: Selecting Remote System Explorer
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1-2. Establish a new connection by using the industry-standard SSH protocol
over the Ethernet port.

1-2-1. Right-click Local in the Remote Systems tab (top left).

This is where RSE connections are maintained, similar to projects in a workspace. It is
possible to have multiple connections to different types of communication hardware
ports.

1-2-2. Select New > Connection.

18 Remaote Systems 22 | %5 Team &£ 29

E Open in New Window
54, Show in Table

Figure 367: Selecting New Connection

1-2-3. Select SSH Only from the Select Remote System Type dialog box.
1-2-4. Click Next to advance to the next dialog box.

CIETESTRN e
Select Remote System Type
Connection for 55H access to remote systems :H—:

System type:

type filter text

4 = General
T FTP Only
B Linux
=] locg
elnet Unly (Experimental)
iz Ui
i Windows

Cancel

Figure 368: Creating a New SSH RSE Connection

A New Connection dialog box opens. You will now configure the new connection. This is
the address of the hardware platform that Linux is running on. This address was
pre-established (Linux default) or assigned over the serial terminal console after Linux
booted.
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1-2-5. Enter the IP address of the board into the Host name field.
1-2-6. Enter the IP address of the board into the Connection name fields.

The Parent profile field can stay at its default, which will be specific to your machine.

8 Mew Connection = ==
Remote SSH Only System Connection
Define connection infarmation
Parent profile: [ Specific to Your Machine | >
 r—
Host name: 192168110 -
e bl
Connection name: 192.168.1.10 .'N\
Description: \\
Y
[¥] Verify host name “
Confiqure proxy settings 1
1
1
()
Y
P
@ < Back Dlext > Finish Cancel

Figure 369: Entering the Host and Connection Names

1-2-7. Click Finish to create the new connection.

The SDK tool switches to the Remote System Explorer perspective. A Perspective is a

collection of views (tabs/windows) that are related to the type of task being performed,
such as editing, debugging, etc.

1-2-8.

1-3. Create a Run configuration. Run configurations associate an ELF object file
to a target for execution. In this case, the target is a hardware board
accessed over a network TCP/IP connection.

1-3-1. Click the C/C++ perspective (top right) to return to the original perspective.
1-3-2. In the Project Explorer tab, right-click your project name.
1-3-3. Select Run as > Run Configurations.

L7 Project Explorer 23 = B (|35 systemaml Hh system.mss [£] testperiph.c 52
S & |7 7| % * xiling e

> (AF basic_hw_platform

» {H basicHardware-bsp

[ER=Rg=

oy

> 3, WY MNew » |2 generated sample test application.

)
> ) Ingudes Golnto ion is intended to test and/or illustrate
& Delyg _ of your system. The contents of this f3
4 iz osre Open in New Window g on the IP in your system and may use ex

> devc ctions. These driw
, [ dma = C Ctd+C  Jon project when you
U N

opy
- ol gt N

11 be generated
the "Generate Lil

dt ps7_scuwdt_8;

)
)
% Show in Remote Systems view able();
able();
"

B W i i R, . i i il W, T N s

Profiling Tools 3

%
o convetTo..

& -
5 v | & 1Llaunch on Hardware (GDB)
DEGR e, .sseas »|[E] 2Local C/C++ Application
.

. - ..I . - . .
4 Target Conned Profile As . *e, *| B 3Remote ARM Linux Application - PS?_SCUEH_B\

»
13

Team 'A( Run Configurations”)
"E

tering main---\n\r");

4 Local [def Compare With

Figure 370: Selecting Run Configurations
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application.

Remember that this is a Linux application, not a Standalone/bare-metal

Perform the following operations from the Create, manage, and run
configurations dialog box.

1-4-1. Double-click Remote ARM Linux Application.
1-4-2. Select 192.168.1.10 from the Connection drop-down list.

-

Run Configurations

[S5=)

Create, manage, and run configurations
@ Remote executable path is not specified.

W [32
L

E=

X| 8-

type filter text

[©] C/C++ Application
[E] C/C++ Remote Application
@ Launch Group
4 X Remote ARM Linux Application

Name:l <Project name= debug I

Main . ()= Arguments | = Common

)

Connection: (192168110 -] New.

” Properties... ] 3

#.| Application Name |

| Project name l

Fﬁ Target Communication Framework
& Xilinx C/C++ application (GDE)

abE

Filter matched 7 of 7 items

@

Build configuration: Debug
Select configuration using 'C/C++ Application’
C/C++ Application:

Debugy| Application efffile |

Browse...

m

[ Variables... ”Searchproject...” Browse... ]

Remuote Absolute File Path for C/C++ Application:

Browse...

Commands to execute before application

[] Skip download to target path.

Apply

Run

v

Figure 371: Selecting the IP Address
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1-4-3. In the Remote Absolute File Path for C/C++ Application field, enter /tmp/your
application.elf.

[ Bl
Run Configurations &

Create, manage, and run configurations @

¢ B . -
E X | H 5 Name: | <Project name= debug )
type filter text Main . 6d= Argumentﬂ =] Common]
[T] C/C++ Application . -
[E] C/C++ Remote Application Connection: [192'168'1‘10 v] [ Bow:» ] [ Eroperties.; ]
= Launch Group . o Project:
4 x Remote ARM Linux Application

Application Name Project name

i Target Communication Framework
- Kili icati Build fi tion: Deb
£ Xilinx C/C++ application (GDB) urld configuration EiEY
Select configuration using 'C/C++ Application’

| »

C/C++ Application:
Debug\[  Application efffile |}

m

[ Variables... ] [Saarch Project..‘] [ Browse... ]

Remote Absolute File Path for C/C++ Application:

ftmp/=application_name elf=

ommands to execute before application

[] Skip download to target path. -

Filter matched 7 of 7 items

® [ Run ] [ Close ]

e =

Figure 372: Setting the Remote File Path for the Application

1-5. Run the program.

1-5-1. Click Apply.

1-5-2. Click Run.

1-5-3. Enter root in the User ID and Password fields.

Feveroms T

System type: S5H Only
Host name: 192168110
Connection name:  192.168.1.10

User ID: root

Password (optional): =7

Save user ID¥
[ 5ave password

0 ][ cance |

Figure 373: Entering the User ID and Password

1-5-4. Click OK.
1-5-5. Click Run.
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Configuring the Ethernet Port for Use with the Remote System

Explorer

1-1.

1-1-1.
1-1-2.
1-1-3.
1-1-4.

Version 4 (TCP/IPv4) (2).

1-1-5.
1-1-6.

(which is the board IP) (3).

The Subnet mask should become updated after the IP address has been entered.

1-1-7. Click OK to close

both dialog boxes.

Select the Use the following IP address option (3).
Enter an IP address in the range 192.168.1.1 to 192.168.1.255 except 192.168.1.10

Set your system IP to be in the range of 192.168.1.1 to 192.168.1.255.

Ensure that your system IP is not 192.168.1.10 (which is the your board board IP).

Select Control Panel > Network and Sharing Center > Change adapter settings.
Right-click the appropriate Local Area Connection and select Properties (1).
In the Local Area Connections Properties dialog box, double-click Internet Protocol

@U"EI » Control Panel » Network and Internet » Metwork Connections »

File Edit View Tools Advanced Help

Organize

W

Local Area Connection
Unidentified network

L W
= xinxxiling.com

femaa

Disable this network device

G Intel(R) 825671 A Gigabit Nef

Wireless Netwbrk Connectiol
3

a{m Intel(R) 'r':'\l':l" Link 5300 AGN

Diagnose this connection

[ Local Area Connection 2
Disabled

Renamne this connection

» - M

l TATA PHOTON+

Disconnected

[ Local Area Connection Properties

T 3z [)exant HDA D330 MDC V.92 M...

Networking | Sharing

Connect using

:"‘ Intel(R) 82567LM Gigabit Network Connection

(1)
..'1

This connection uses the following tems

2210305 Packet Scheduler

B\ File and Printer Sharing for Microsoft Networks
4. Cigco IP Communicator driver for COP 2
sdelntamet Protacol Wersion £ (TCP/1PyE)

L OFR-CSver Topoieay DECo Vel mapper 0 Driver
& Link-Layer Topology Discgﬁ’ery Responder
. *

Internet Protacol Version 4 (TCP/IPv4) Properties

P

General

for the appropriate IF settings.

) Obtain an [P address automatically [3]

m_.

‘ 1@ Use the following IP addrass:)

‘You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your netwark administrator

Description

Transmission Cantrol Protocol/Intemet Protocol. The defal
wide area networls protocol that provides communication
across diverse interconnected networks

Cox ][

1P address:
Subnet mask:
Default gateway:

Obtain DNS server address automatically
@ Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

[ validate settings upon exit

192 .168. 1 . 1

255 ,255.255. 0

Figure 374: Configuring the Ethernet Port (RSE)

Note: You should disconnect from VPN if you are connected.
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Launching a Software Application on Hardware

A Run configuration defines how you want the system to work when running an
application. A Launch on Hardware menu selection will start the selected software
application with a Run configuration at default settings, saving you a few mouse
clicks.

1-1. Launch and execute the software application on the hardware evaluation
board.

1-1-1. From the Project Explorer pane, right-click the application project that you want to
launch (1).

1-1-2. Select Run As (2).

1-1-3. Select Launch on Hardware (3).

File Edit Source Refactor MNavigate Search Run  Project Xilinx Tools Window Help
| & ~-|R-m @ &~ GF~ BNy )
b = O |[ g Bewpm.c 22 N[ plisties.c €] Muthissotets i.c [ =

-
Show in Remote Systems view
L]
Convert To... ‘«
"-_ Run As 3
—

m 1 Launch on Hardware

Debug As s ' |[c] 24fkal C/C++ Applicat

*
Profile As tap -g‘ *3 Remote ARM Linux Application
Team 3

Run Cenfigurations...

Compare With 3
o ot ’Destow-ﬁs.tiv*q. ‘-.Jf gl f aea g i

Figure 375: Selecting Launch on Hardware

The software application is downloaded into hardware and started. Details can be viewed
in the Console window.
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Switching Perspectives

1-1. A perspective is a collection of views that assist you in a specific task. There
are several pre-defined views, including a C/C++ view for developing
applications and a Debug view for debugging. You can create your own
perspectives as well.

1-1-1. Locate the icon for the perspective that you would like to switch to in the upper
right-hand corner.

1-1-2. Click the desired icon.

S = o=

il

X @ i (B G/Cr )35 Debug

Figure 376: Clicking the Desired Icon

1-1-3. Click the Open Perspective icon if the perspective is not readily available.
1-1-4. Select the desired perspective from the list.

5 (BT 45 Debug AR~ | ]
&3 (®) Make Target i e (B C/C+

" - %5 Debug

it &0 Team Synchronizing

Cther...

‘!M'--*“-’ﬂa—b-q—

Figure 377: Selecting the Desired Perspective
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Configuring the Terminal

The Terminal tab is used with a serial source (UART), SSH, or Telnet session. The
following instructions will show you how to configure this tab to work with a
serial UART.

1-1. Open the Terminal tab.

1-1-1. If the Terminal tab is not visible, select Windows > Show View > Other > Terminal >
Terminal to open it or create a new Terminal tab.

This will open a Terminal tab in one of the panels. The tab can be moved to any other
panel by click-dragging it to the new panel.

Note: More than one terminal can be enabled at a time.

1-1-2. Select the Terminal tab to access the terminal icons (1).

1-1-3. Click the Settings icon (£J) (2).

1% Problems | &) Tasks | & Conscle | =l Properties 4% Terminal1 &2 = 3
} 1% Iz BE| &~ B~
Mo Connection Selected @ @

Figure 378: Accessing the Terminal Settings

Alternatively, you can also click the Connect icon (N) to open the Terminal Settings
dialog box. If the terminal was previously configured, this action will not open the
Terminal Settings dialog box, rather it will attempt to open the communication channel
with the previously selected settings.

Changing the settings requires that you close the channel and use the Settings icon.
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1-2. Configure the settings as shown in the following figure.

1-2-1. Select the connection type as Serial.
1-2-2. Select the proper port for the COM #.

Your board must be on and connected; otherwise the USB bridge is not enumerated and
your COM port will not appear.

1-2-3. Set the baud rate to 115200.
«* Terminal Settings ﬁ1

View Settings:

View Title: Terminal 1

Encoding: [50-8858-1

1

Connection Type:

@_erial a
Settings:
Port: COM -
@ud Rate: 115200 -
Data Bits: 8 v
Stop Bits:
Flow Control:

Timeout (sec): 5

[ OK l l Cancel ]

Figure 379: Configuring the Terminal Settings

1-2-4. Click OK.

The terminal session will be connected to the associated COM port on the PC.
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Configuring the SDK Terminal

The SDK terminal is an interface that only supports serial port/UART
communications. The more general Terminal tab is able to support other formats,
such as SSH and Telnet.

1-1. Locate the SDK Terminal tab. Generally this tab is found in the same panel
as the console.
1-1-1. If the SDK Terminal tab is not currently visible, select Window > Show View > Other >
Xilinx > SDK Terminal to open it.
This tab typically opens in the same window as the console.
1-2. Configure the SDK Terminal.
1-2-1. Click the green '+' sign to open the Connect to Serial Port dialog box.
] SDK Terminal 52 ‘ :: p@ A = B8
Click on + button to add a port to the termin "
ick on + button to add a port to the terminal. S -
S
=
4 » | -
|l Sendl Clearl
Figure 380: Adding/Associating a Port to the Terminal
A pop-up appears asking you to configure the settings for the serial port.
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1-2-2. Select the serial port that is connected to the device you want to communicate with (1).

This is the port number associated with the Serial Port/USB connection from your board.
This is often the highest-numbered com port, but not always. Your board must be
powered on in order to see this port.
1-2-3. Set the baud rate to 115200 (2).
1-2-4. Leave the other settings at their defaults.

@ Connect to serial port @
Basic Settings 1
pot: | Per Instruction

Baud Rate: | Per |nstruction

* Advance Settings

Data Bits:
Stop Bits:
Flow Control:

Timeout (sec):

2

.

Figure 381: Configuring the SDK Terminal

1-2-5. Click OK to save these settings and begin the terminal session (3).
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Terminating a Running Application

1-1.

1-1-1.

Terminate the running application from the SDK Console tab.

Select the Console tab.

. Click the Terminate icon (™) to terminate the execution of the running application.

{2 Problems | 4 Task Properties | & Terminal 1
| B BE[E[E]) =

peripherals_test Debug [Xilink C/C++ application (GDEB)] C\training\EmbSysDsgnilabs\addIP\ZCT02% cortex®9 basic_s

Process STDIO not connected to conscle.
If you'd like to see UART cutput in this conscle, please modify STDIO settings in the Ru

Figure 382: Terminating the Application

While not required, terminating application program execution will avoid a running
message if an attempt is made to begin running the same or different application
program while one is presently executing.

Closing the Xilinx SDK Tool

1-1.

1-1-1.

1-1-2.

Close the Xilinx SDK tool.
Select File > Exit to save the SDK configuration and exit the tool.

If you have not configured your workspace to not request confirmation on close, a dialog
box will appear confirming that you wish to close SDK.

You have the option to set SDK to never ask you for exit confirmation.

Click Yes if this dialog box appears to conclude the saving of the SDK configuration and
exiting of the tool.
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QEMU Operations [Last Updated Version 2017.3]

In This Section

Configuring QEMU from SDK ... sssssss s ssssssssssssssssssssssssssssssssssssssssnses 297
Opening the VirtualBox and RUNNING @N OS......c.ceinrinninnesiesisssisssisssesssssssssssssssssssssnses 299
Running an Application on QEMU from SDK.........cciiinrinrineinnisesnsississsesssssssssssssssssssssssssanes 300
Selecting the QEMU CONSOIE LOG ... sssssssssssssssssssssssssssssssssssssssssssssssssssanes 302
Setting Up a (QEMU) System Debugger Debug Configuration ..........c.ccceeereeesernsrnnrnninnns 303
StOPPING QEMU....coooeeeie sttt ss sttt 305
Starting the QEMU.........e ettt sttt 305
Shutting Down a Running QEMU Virtual Machine Using the Command Prompt.............. 306

Configuring QEMU from SDK

1-1.

1-1-1.

Configure QEMU.
Select Xilinx > Configure QEMU Settings.
The Configure QEMU Settings window opens.

-
-

Configure QEMU Settings

Configure QEMU Settings =5
€ QEMU executable path has to be specified. \

Advance settings

QEMU executable path: Browse...
Device tree blob path: Browse...
‘/?3 Cancel

Figure 383: Configuring QEMU Settings

1-1-2. Click Browse next to the QEMU executable path field to open a file selection dialog box.

Since QEMU is not part of the Xilinx package, you will need to move to the root of the
directory structure, then burrow down to the location of the QEMU executable.

1-1-3. Click File System from the left panel titled Places, or if there is a panel titled Devices,

click the Computer icon to navigate to the root of the directory structure.

1-1-4. Navigate to the

/media/xilinx/tools/petalinux/tools/linux-1i386/petalinux/bin
directory.

& XILINX www.xilinx.com 297

© Copyright 2018 Xilinx



Lab Reference Guide

This is easily done by double-clicking each directory in the path as it appears.

1-1-5. Select the QEMU executable file qemu-system-aarch64.

select QEMU exe File

Fd (.:. media | xilinx || tools | petalinux || tools | linux-i386 || petalinux II:|In|)

Places Mame a4  Sjze

| @, search & unexport

. @ Recently Used & dtc 268.2 kB
i QEMU Bare... <& mkFs.jFfs2 1.1MB

| @ xilinx <» qemu-img 11.4 MB
Bl Desktop <& qemu-nbd 11.3 MB
S File system
__ sf training % qemu-system-microblazeel 48.2 MB
__ sf training <& sumtool 874.4kB .
£ training '
L tools

I Documents
i Music

Cancel l OK J

Figure 384: Selecting the QEMU EXE File

1-1-6. Click OK to close the file selection dialog box.
1-1-7. Click Browse next to the Device tree blob path field to open a file selection dialog box.

1-1-8. Click the File System entry under the Places quick navigation area or the Computer
entry under the Devices quick navigation area.

1-1-9. Navigate to the the location of your files directory.
1-1-10. Select the device tree blob your hardware platform description name.

1-1-11. Click OK to close the file selection dialog and return to the Configure QEMU Settings
dialog box.

1-1-12. Click OK to close the QEMU configuration window.

298 www.xilinx.com £ XILINX
© Copyright 2018 Xilinx



Lab Reference Guide

Opening the VirtualBox and Running an OS

VirtualBox is a software tool that enables users to run different operating systems
under an existing host operating system.

1-1. Open VirtualBox to run the the hosted OS operating system on this host.

1-1-1. Select Start > All Programs > Oracle VM VirtualBox > Oracle VM VirtualBox or
<
double-click the VirtualBox icon (Y).

VirtualBox opens and lists operating systems available for launching on the left side of
the pane.

If a pop-up window appears informing you that there is a newer version of VirtualBox
available, click Skip to continue with the version provided to you.

8¢ Oracle VM VirtualBox Manager =aisn X
File Machine Help

o

i = . o

New Settings Discard Start

= General = Preview

Name:

Operating System:

Available B syt
Ope ratl ng Base Memory: =
Systems s i
Listed Here
&l pisplay
2 ™ o wadl o' 'ide.Qerw‘mww - o ol s al T atsrand

Figure 385: Opening VirtualBox

1-1-2. Double-click the the hosted OS operating system to load it.

This will cause a new window to open showing the interface to the selected operating
system.

1-1-3. Review the notices (if any) that appear at the top of the window.
If these are not significant, close the messages.
An example of Ubuntu Linux is shown below.

= @ X

"= captured, all keystrokes (including system ones i @ N

iine's display are directly sent to the guest 0S. @
{,ﬁ

Figure 386: Closing Information Messages
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Running an Application on QEMU from SDK

You will now configure the application to run on QEMU.

1-1.  Run your application with the default configuration settings.

1-1-1. Right-click your application in the Project Explorer to open the context menu.
1-1-2. Select Run As > Run Configurations.

1-1-3. Select Xilinx C/C++ application (System Debugger on QEMU) to indicate which type
of configuration to create (1).

1-1-4. Click the New Launch Configuration icon to create the configuration (2).
This will create the specific configuration (3).

You can review the automatically filled fields under the various tabs.

Run Configurations

Create, manage, and run configurations
Run or Debug a program using System Debugger on QEMU. @ ‘
2 X = Name: | System Debugger (QEMU) using Debug_hello_world_app.elf on QEMU

‘ @ | ||| @ Target Setup . [] Application| ®: Arguments | B Environment| ™

E Performance Analysis
B Target Communication Framework

Debug Type: | Standalone Application Debug =

iline Clcas anolication (cOB)

Connection: | QEMU 2| [New

]
[
I
1
1
\

% Xilinx C/C++application (System Debugger on QEMU
System Debugger (QEMU) using Debug_hello_world_app.elf on QEMU

3)

o — Hardware Platform: | ZCU102_hw_platform
£ xilinx c/C++application (System Debugger)

Filter matched 6 of 10items

@' Close Run

Figure 387: Verifying the Target Setup Tab (Example)
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1-1-5. Select the Application tab to view the details for the application (1).

1-1-6. Select the processor you wish to target in the list box (2).

No changes are required for this project; however, it is worth noting how the various
applications can be mapped to processors.

x Debug Configurations
| create, and run qurati ﬁ\'
)
(5 Application ). ®:- Arguments | B Environment | 5 SymbolFiles | 52 Source| & Path Map | Common

Run or Debug a program using System Debugger on QEMU.
1

EA Performance Analysis

B Target Communication Framework

£ xilinx ¢/c++application (GDB)
v & Xilinx C/C++application (System Debugger on QEMU)
System Debugger (QEMU) v
£ Xilinx C/C++application (System Debugger)

Name:

® Target Setup

[& Stop at 'main’

Summary

Downloa

9 Processor
psu_cortexas3_0

psu_cortexas3_1

psu_cortexa53_2
psu_cortexa53_3
psu_cortexrs_0
psu_cortexr5_1

Project Details
Y stop atentry =false
stop atentry = false
stop atentry = false
stop atentry =Ffalse
stop atentry =false

Application

stop atentry = false

psu_pmu_0 stop atentry =Ffalse
Project Name: Project Name Browse...
Application: Location of ELF File Search... Browse...

] Stop at program entry

Filter matched 6 of 12 items

| ®

Close TC Run

Figure 388: Verifying the Application Tab

Note: It is possible to retarget the processor that the application will execute on by

selecting a different processor and configuring

1-1-7.

it accordingly.

Click Run to launch QEMU and run the applications listed in the QEMU emulator (3).

You should see a dialog box open indicating that QEMU is being configured and the
results posted to the serial port will appear in the Emulation Console.
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Selecting the QEMU Console Log

1-1.

Select the emulation console.

1-1-1. Select Window > Show View > Other to open the list of views.

A dialog box will open with a list of available views.

1-1-2. Expand the Xilinx folder to see all of the Xilinx-specific options.
1-1-3. Select Emulation Console to open a view to the emulation console.

New Wlndow

Editor : 3
~
&

Appearan + ake Target
W C/Cr+ Projects

Perspective , Console
Documents
Include Browser
Make Target
Navigator
Outline
Problem Details
Problems
Project Explorer
Properties
Search

Tasks

3

Mavigation

Preferences

-
L]
n
L
L
L]
L]
]
-
-
-
-
-
-
L]
L]
]
[ ]
[ ]
[ ]
L]
-
-
-
-
-
-
-

Shift+Alt+Q O

shift+alt+Q C

Shift+Alt+Q X

Shift+Alt+Q S

'o.,(g ther...

shift+Alt+Q Q)

Figure 389: Selecting Emulation Console

1-1-4. Click OK to close the dialog box.

Jii-....-nl-nllllln..”..I
q

¥ L= KEITIOLE 5Y5LEIS
» (= Team

» = Terminal

» = Tracing

-)’Q‘z Xilinx

Q

..".

“@ Emulation Console )o.

A APM Performance Counters
9 APM Performance Graphs
E Axi state view

EA FreeRTOS Analysis .
E MicroBlaze Performance Counters
E MicroBlaze Performance GEaphs
EA performance Session Mangger

4 ps Performance Countersa

FA ps Performance Graphs :'

SDK Log

El enk Termina

PELLLEY PN

The QEMU Console log is now visible in the C/C++ perspective.
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Setting Up a (QEMU) System Debugger Debug Configuration

A Debug configuration defines how you want the system to work when
performing a debug operation and maps an ELF object file to a target for
execution. Typically, a debug operation switches to the Debug perspective. While
there are a significant number of switches and options, the most common are
shown below.

1-1. Set up a debug configuration for a specific application project.

1-1-1. Right-click your project name in the Project Explorer pane that you want to create the
Debug configuration for (1).

1-1-2. Select Debug As to open the sub-menu of predefined configurations and the
configuration manager (2).

1-1-3. Select Debug Configurations to view all the available debug options (3).

2% ¥ ¥ = O | &system.hdf 3 |G system.mss

ZyngMP_hw_platform Hardware Platform ¢

.
» (& zZyngMP_hy  Go Into v

Openin New Window

Profiling . uls M ape 0 aumtyeN LC-.

-ulD oy

Convert To... o

1 Launch on Hardware (System Debugger)

4 Target Conne N A . 2 Start Performance Analysis
b = Hardware?! Compare With % 8 3 Launch on Hardware (System Debugger on QEMU)
P = Linux TCF#  Restore from LocalHistory..’.‘n "eea,, 4 Launch on Hardware (GDB)
» (> QEMUTCFC  change Referenced BSP "*.ﬂ 5Local c/c++ Applicatig
Generate Linker Script ([_)egug Configurations...O

C/C++ Build Settings [l

Figure 390: Creating a Debug Configuration (QEMU)

The Debug Configurations dialog box opens.
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1-1-4. Double-click Xilinx C/C++ application (System Debugger on QEMU) to create a new

configuration for your application.

%] Debug Configurations

Create, manage, and run configurations

Run or Debug a program using System Debugger on QEMU.

CEXx 83k« Name: hello_world Debug

@/ ||| @ Target Setup . [ Application| ®: Arguments B8 Environment | £ SymbolFiles| ™

EA Performance Analysis
15 Target Communication Framework
£ xilinx ¢/C++application (GDB) Connection: | QEMU 2 | [ New
( T?;, Xilinx C/C++ application (System Debu%er on QEMUD

Debug Type:  Standalone Application Debug 2

. Hardware platform: | ZyngMP_hw_platform :
& Xilinx c/C++ application (System Debugger)

Filter matched 6 of 16 items

@) Close |  Debug

Figure 391: Creating a New Debug Configuration (QEMU)

Note: Some tool versions will list the hardware platform as
ZyngMP_ZCU102_hw_platform. This will work as well.

Note: A new Debug configuration is created. Note the default configuration name and
other parameters that are automatically filled in. In most cases, you just need to click the
Debug button to begin the session. This Debug configuration menu is useful when you
want to later change debug parameters. The new configuration will appear with other
existing configurations and have the name of your application.

You should also note that a number of fields are automatically filled in for you using the
name of your application as the basis (that is, if your application is named "XYZ", then
the Name field will be populated with XYZ Debug, and the C/C++ Application field will
be populated with Debug\XYZ elf).

1-1-5. Click Debug to close the window and launch the debugging session.

1-1-6. Click Yes if the Confirm Perspective Switch dialog box appears.
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Optional: Select the Remember my decision option to prevent this dialog box from
opening when switching to the debug perspective.

™ cConfirm Perspective Switch

@ This kind of launch is associated with the Debug perspective.

This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, variables and breakpoint
management.

Do you want to open this perspective now?

[_] Remember my decision

No Yes

Figure 392: Confirm Switch Perspective

The Debug Perspective view opens.

Stopping QEMU

1-1. Stop the QEMU.

1-1-1. Select Xilinx Tools > Configure QEMU Settings.
1-1-2. Click Stop QEMU.

Note: The QEMU Status should change to Stopped.
1-1-3. Click OK to close the Configure QEMU Settings window.

Starting the QEMU

1-1. Start the QEMU.

1-1-1. Select Xilinx Tools > Configure QEMU Settings.
1-1-2. Click Start QEMU.

Note: The QEMU Status should change to Running.
1-1-3. Click OK to close the Configure QEMU Settings window.
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Shutting Down a Running QEMU Virtual Machine Using the Command
Prompt

1-1. Shut down the running QEMU virtual machine.

1-1-1. Enter the following from the command line of the virtual machine (only for Linux):

[host]$ poweroff

Several system messages will be displayed in the console as the Linux instance is
shutting down.

1-1-2. Enter the key combination <Ctrl + A> followed by X to terminate the QEMU session.
SDx Tool Operations [Last Updated Version 2018.1]
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Launching the SDx Tool

1-1. Launch the SDx design environment and select a workspace.

1-1-1. Select Start > All Programs > Xilinx Design Tools > SDx 2018.1 > SDx IDE 2018.1 to
launch the SDx design environment.

Alternatively, you can launch the SDx tool from the desktop shortcut (@), if available.
The Workspace Launcher opens after a moment.

The SDx tool creates a workspace environment that initially only contains a thin structure
that tracks tool settings and maintains a log file. As projects are added, this workspace
will update to include all types of supported projects. Workspaces can be switched from
within the tool by selecting File > Switch Workspace.

If it becomes necessary to move a software application to another location or computer,
use the import and export feature. Manually copying files is not recommended as
workspace files are set to use absolute path names and may cause the tool to become
unstable.

Remember to keep the path names short as long paths may cause problems on
Windows-based machines. Place your project at the root level or one hierarchical level
below to help keep the path name short is recommended.

1-1-2. Enter your workspace location into the workspace field when the Workspace Launcher
opens, or use the Browse button.

Note that when you use the Browse button, you will need to select the your workspace
location directory and click OK.

r ~
== Workspace Launcher [&J
Select a workspace
Kilinx 5D stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.
Workspace: | - Browse...
Use this as the default and do not ask again
Cancel

Figure 393: Selecting a Workspace

1-1-3. Click OK to close the Workspace Launcher dialog box and open the new workspace.
1-1-4. Close the Welcome tab if it appears.

This will give you more room to view your project. You may also wish to maximize the
SDx window, there will be a lot to see.
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Launching the SDx Tool and Creating an SDx Tool Project

1-1. Launch the SDx design environment and select a workspace.

1-1-1. For Windows 7 users: Select Start > All Programs > Xilinx Design Tools > SDx 2018.1
> SDx IDE 2018.1 to launch the SDx design environment.

For Windows 10 users: Select Start > Xilinx Design Tools > SDx IDE 2018.1 to launch
the SDx design environment.

1-1-2. Enter your workspace location into the workspace field when the Eclipse Launcher
opens, or use the Browse button.

Note that when you use the Browse button, you will need to select the your workspace
location directory and click OK.

[ R

Select a directory as workspace

Xilinx SDx uses the workspace directory to store its preferences and development artifacts.

Workspace: Per Instructions

[ Use this as the default and do not ask again

» Recent Workspaces

Figure 394: Selecting the Workspace

1-1-3. Click OK to close the Eclipse Launcher dialog box and open the new workspace.
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1-2-3.

Create a new SDx tool project.
Click Create SDx Project (1).

Select the Application Project if it is not selected by default in the New SDx Project

dialog box (2).
Click Next (3).

= lab - 5Dx - Xilinx SDx

[=][=] = ]

File Edit Mavigate Search Project Run  Xilinx Window Help

75! [ Welcome 52

X|LINX Xiinx spx™ 10E

ALL PROGRAMMABLE~

S A= s

«* New SDx Project

Project Type

Choose the project create.

Add or remove plalﬂ @ Application Projecty

A user application targeting 5D5oC, SDAccel or SDK flow
() System Project

¥

o, Import

(2) Platform Project
Import an existing

Consistent way to manage multiple applications and libraries for a system configuration

2\

@ < Back Next >

3

Finish

Cancel

Figure 395: Creating an SDx Project

1-2-4. Enter your project name in the Project name field of the New SDx Project dialog box.

-

== MNew SDx Project

e

Create a New 5Dx Project

Enter a name for your 50x project.

7 4
F

Project name:

Per Instructions

Uze default location
Location: | Chtraining\profiling\lab\SD5oC_lab_design

Chanra fila soctarn | dafanl

@ [

< Back

—

Net> | Fir

nish

Cancel

"

Figure 396: Entering the Name of the SDx Project

1-2-5. Click Next.
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1-3. Choose the platform that will execute your application.

1-3-1. Select your board from the board list.

Alternatively, you can type the board name in the Find field to quickly select the board
which will be listed.

== New SDx Project L . = éj

Platform
7 4
Choose a platform for your project A
Platforms (4)  Filter
Find:
MName Board Family Part Version Vendor Flow Location ol
B 2702 2702 Zyng xcdz020 10 zilinx.corn  SDS0C  SKILINX_SDX\platforn| _
B =706 zc 706 Tyng wclz045 10 mlinecom  5D50C  SKILIMX_SDX\platforn
B zcul02  zewl02  zynquplus  xczuleg 10 xilinecom  SDSoC  SMILINX_SDX\platforn
& zed zed Zyng 172020 1.0 zilinecom  5D50C  SXILINK_SDX\platforn —
1 | 1 | 3
[Add Custom P‘Iatform...l [Manage F{epositories...l [Add Devices/Platforms...
I:lgg_;,[iptia.l’_ P I —— e a.

@ [ <Back | Ned> Finish ‘

L

Figure 397: Selecting the Platform

1-3-2. Click Next.
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1-4. Now provide the system configuration and software details for your project.

1-4-1. Select your desired operating system from the System configuration drop-down list
based on your Software Platform preference (1).

Notice that the Domain has been updated automatically based on your System
Configuration selection (2).

1-4-2. Verify the processor that is mentioned in the CPU field under Domain.
1-4-3. Click Next (3).

If you have selected Linux as System configuration, leave the additional settings to

default.
-= New 5Dx Project l S] |
System configuration -~
Provide the system configuration and software details for your project '
Software Platform m
System configuration: Per Instructions _v]
Runtime: C/C++ vl
Darmain @
Domain: Per Instructions | -]
CPU: psi_cortexad_0
0% standalone
® BT o S

L 4

Figure 398: Selecting Target Platform and Target CPU (Standalone)
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1-5. Select an application template.

1-5-1. Select an application template from the Available Templates section.

+~ Mew SDx Project B =R
Templates -~
Select a template to create your project. '

Available Templates:

Find: Empty Application

Empty Application Creates a new Empty application
] g_lib

Synthesizeable FIR Filter
Array zero_copy ('Short' build time)
Color Space Conversion - RGB/HSV
Emulation Example
Matrix Multiplication and Addition
Matrix Multiplication Data Size

SDx Examples... | | SDx Libraries...

|/?>| Jext = | Finish | | Cancel

L 4

Figure 399: Selecting the Application from the Available Template

1-5-2. Click Finish.

The SDx IDE environment opens.

Launching the SDx Tool and Creating an SDx Tool Project [Simplified]

1-1. Launch the SDx tool and create a project, called your project name, using
the Empty Application template and targeting the your board.

1-1-1. For Windows 7 users: Select Start > All Programs > Xilinx Design Tools > SDx 2018.1
> SDx IDE 2018.1 to launch the SDx design environment.

For Windows 10 users: Select Start > Xilinx Design Tools > SDx IDE 2018.1 to launch
the SDx design environment.

1-1-2. Select your workspace location as the workspace and click OK.

1-1-3. Create a new SDx application project called your project name and click Next.

1-1-4. Select your board (depending on the board you are using) and click Next.
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1-1-5. Select your desired operating system from the System configuration drop-down list
and click Next.

1-1-6. Select Empty Application and click Finish.

This opens the SDx IDE environment.

Importing Source Files to an Application

1-1. Add the source files to the design.

1-1-1. Expand the project named PMU_Extended_app > src using the Project Explorer.
1-1-2. Right-click the src directory in the project to place the resource files (1).

1-1-3. Select Import to open the Import Wizard (2).

I?5 Project Explorer &2 = | Y ¥ =}
PR =
(D
kol Mew L
: Go Into |
L
L]
[ Open in New Window
L]
[ ]
» ¥ Delete Delete
-
* Source 3
l...
£J] Move, o
=1 BEE
Refresh F5

e ALY gy S .

Figure 400: Importing a Resource File

The Import Wizard dialog box opens.
1-1-4. Expand General (1).
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1-1-5. Select File System as you will be selecting individual files directly from the file system

).
= =

Select

Import resources from the local file system into an existing
project.

Selegt an import wizard:

1 rtext

General
B Archive
.

e Leting E into Workspace
|} File System
i [eE
.* ) & .
() Projects frévp Folder or Archive
.

p = C/C++
[ = Install

‘l "iII.I-l.
i
W

Figure 401: Selecting File System

1-1-6. Click Next to specifying the files to import (3).
1-1-7. Browse to PMU_Extended_app\support in the From directory field.
1-1-8. Select the file(s) by checking the box beside ping_pong.c.

2 Import  —
File system — ‘
Import resources from the local file system. 4
From directory: | Per Instructions |- [ Browse.. |
[ e V] [} ign e “
| [S - - 2 ‘
16 - — |
| £ [t o
Select Files to Import | E] [t
8 - oy --
L = b |
[(Fitter Types... | [ Selectal | [ DeselectAll |
Into folder: Browse...

Options
"] Overwrite existing resources without warning
~| Create top-level folder

® TN o)

Figure 402: Selecting Resource Files

The Into folder directory will default to the location selected when you engaged the
import function, but you can click Browse to change this location.

1-1-9. Click Finish to import the selected files and close the wizard.

314 www.xilinx.com £ XILINX
© Copyright 2018 Xilinx



Lab Reference Guide

Note: If the workspace has the automatic build option enabled, the project will
automatically build with the new resource files. The Console view at the bottom of the
IDE will show the results of the build.

Importing an Existing Project into the SDx Tool

One or more projects can be exported as a single zipped file. This is convenient
when passing projects or parts of projects to teammates or clients. Once the
recipient has received this archive, the zip file must be processed and one or
more projects can then be imported.

1-1. Import an existing project.

1-1-1. Select File > Import to open the Import Wizard.

Mavigate Search Project Run  Xilinx Window
New Alt+5hift+N »
Open File...

() Open Projects from File Systemn...

. -
Properties Alt+Enter {

Exit 5
AN P Pt -

Figure 403: Accessing the Import Wizard

The Import dialog box opens.
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1-1-2. Expand the General node to access the commonly used methods (1).

1-1-3. Select Existing Projects into Workspace as the goal is to import an existing project (2).

Select

Select an import wizard:

Create new projects from an archive file or directory.

s oa=re)

\

=]

AT TSy
R
+* [ Preferences %+

s [ C/Ces
¢ (= Install

() Projects from Foldéy or Archive
)

»

[ n

@ < Back 'I Finish

Cancel

Figure 404: Choosing to Import an Existing Project into the Workspace

1-1-4. Click Next to enter project-specific data (3).
1-1-5. Select the Select archive file option (1).

Note that projects can be archived either as single zip files, or you can import from a

directory. Typically, projects are preserved as archives as they are easier to move.

1-1-6. Click Browse to navigate to where your SDK project archive file is located (2).
1-1-7. Select your SDK project archive file, which contains the archived projects.
1-1-8. Click Open to open the archive and list the various projects in that archive.

1-1-9. Select the projects from within the archive to import (3).
et -

Import Projects

Select 5 directory to search for existing Eclipse projects.

root directory:
ect archive file: Per Instructions

U

Brows

Browse...

Projects:

®

Select All
Deselect All

Options
Search for nested projects

Copy projects into workspace

Working sets

[] Add project to working sets

[] Hide projects that already exist in the workspace

@ <Back

Figure 405: Selecting the Archive File

1-1-10. Click Finish to perform the importing of the project (4).
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Importing an Existing Project into the SDx Tool

1-1. Import an existing project.

1-1-1. Select File > Import to open the Import Wizard.

1-1-2. Expand General > Existing Projects into Workspace and click Next.
1-1-3. Select the Select archive file option.

1-1-4. Click Browse to navigate to where your SDK project archive file is located.

1-1-5. Select your SDK project archive file and click Open to open the archive and list the
various projects in that archive.

1-1-6. Select the projects from within the archive to import and click Finish.

Highlighting a Process for Debug

1-1. Optional for Linux: Highlight the process for debug.

Sometimes the process for debugging is not highlighted in the Debug view
and the flow controls such as pause, resume, single step, etc. will be grayed
out. Follow the procedure below to enable the controls.

1-1-1. Click the down arrow in the Debug view, if it is not already expanded, to expand the
top-level debug session (1).

1-1-2. Click the down arrow, if it is not already expanded, to expand the next level showing the
binary that is being executed (2).

Note: The location of the process on the remote device (/tmp/your project name.elf) is
also visible.

1-1-3. Click the process that is currently suspended (3).

Note: This will tell the Debug tools which remote application/process to debug and
enable the flow control tools.

ab_design.elf on Local (Linux Agent)

b_design.elf] main(): 5050 C_lab_design_main.c, line 63
= thﬁhdﬁdﬂﬂ [libe- 221 so] _libc_start_main()

Figure 406: Highlighting the Debug Session Application
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Tip: In the figure above and below, P1024 is the process ID (PID) of the application
running under Linux; your PID may be different. Issuing the ps command through the
terminal will show all of the system processes that are currently running. There will be a
listing with the same PID that matches the number of your suspended application.

¥ COM3:115200baud - Tera Term VT ey X
File Edit Setup Control Window Help

Exilinxzco92 260 P
,!;‘l’;t ‘Uséll‘lx - TIHE - =

root #:01 init (5]

1
2 root #:08 [(kthreadd)
3 root 8:08 [ksoftirqdsn)
4 root @:08 [kworker/8:8]
5 root B:88 [kworker/8:8H]
6 root 8:08 [kvorker/u4:8]
7 root 8:98 [rcu_preenmpt]
8 root 9:08 lrcu__:chedg
JE R,
root .H migration & N 2 PP
J.l.,naol,,«j A S AAR- e fn, » -.--"F o~ ,#"‘
.
i3 roo. wsne [bioset])
241 root B:08 (=pid)
545 root B:88 [(bioset)
558 root 8:088 [bioset]
555 root B:88 [bioset]
568 root 8:80 [bioset]
695 root B8:00 [irq/3B8-nmcB]
724 root B:88 [ipv6_addrconf]
725 root 8:88 [kworkers1:21
737 root #:80 [bioset]
738 root @:80 [mncqd 8
784 root #:88 sshin/udevd —d
1287 root B:88 susr/shin/inetd
1258 root B:880 udhepe -R -b -p svar/runsudhcpe..ethB.pid —i ethd
1257 root B:880 fusr/shinsdrophbear —» Zetc/dropbear/dropbear_rsa_host_key
1265 root B:08 sshinssyslogd -n -0 svar/log/nessages
1268 root B8:88 /shinsklogd —n
1279 root #:02 /usr/shin/tcf-agent -d -L- -18
1284 root B8:088 {start_getty> sbin/sh /bin/start_getty 115200 teyPSO
1285 root B8:88 /shinsgetty 38408 ttyl
1386 root B:88 /tap/SDSoC_lab_design.elf -
rootPxilinx-zc?782-20817_4:~4 || e
J

Figure 407: Linux Terminal — ps Command

Configuring the Board Settings

1-1. Configure the board settings to connect to JTAG or SD Card mode to run
the application.

1-1-1. Connect a USB cable from a USB port on your computer to the USB UART connector on
the evaluation board.

1-1-2. Connect the USB cable to the Digilent USB JTAG interface.

1-1-3. [Linux users]: Connect an Ethernet cable from the board to your computer.
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1-1-4. Set the jumpers as shown below:
[Standalone users]: Set the boot mode pin to JTAG settings.

[Linux users]: Set the boot mode pin to SD card settings.

Figure 408: ZC702 Board - JTAG Settings

ON/3.3V

OffiGnd

Figure 409: ZedBoard - JTAG Settings

Figure 410: ZC702 Board - SD Card Settings

ON/3.3V

OffiGnd

Figure 411: ZedBoard - SD Card Settings

Note: Black indicates the jumper connection. If you need more information on jumper
settings, refer to the Lab Setup Guide.

1-1-5. [Linux users]: Proceed to the step below that begins with "Copy the files to the SD
card."

1-1-6. Power on the board and proceed to the step below that begins with "Launch Tera Term
or a similar serial port emulator.”
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1-2. [Linux users]: Copy the files to the SD card.

1-2-1. Insert an SD card into the PC's SD card slot.

1-2-2. Browse to the SD card drive using Windows Explorer and erase or reformat the SD card.
1-2-3. Browse to the image located at the location of the files you want to copy to the SD card.
1-2-4. Copy all the files from the source directory to the SD card.

Note: The files should go into the root of the SD card.

1-2-5. Remove the SD card from the PC card slot and insert the SD card into its slot on the
board.

1-2-6. Power on the board.

1-3. Launch Tera Term or a similar serial port emulator.

1-3-1. Make a new connection by selecting Serial as the connection type.
1-3-2. Identify the COM port associated with your board.

1-3-3. Set the serial port connection within the serial port terminal emulator to 115200 baud, 8
data bits, No parity, 1 stop bit.

1-4. [Linux users]: Set the IP address of the board.
1-4-1. Set the host's Ethernet address to a static IP (suggested: 192.168.1.10).
If you are unfamiliar with this process, refer to the Lab Setup Guide.

1-4-2. Enter the following at the serial port terminal to change the IP address of the board to
the IP address of the board:

ifconfig ethO the IP address of the board
Note: This can be any address other than the one that the host is configured to.

1-4-3. Verify the IP address by entering the following command:
ifconfig ethO

1-4-4. Ping the host using the Linux terminal console to verify connectivity between the host
and the target:

ping the host IP address —c 1
This verifies the Ethernet connectivity between the host and the development board.

Ping should be successful indicated by 0% packet loss.
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1-5. [Linux users]: Configure the target connection to communicate to the host
PC.

1-5-1. Return to the SDx tool.
1-5-2. Expand Linux TCF Agent using the Target Connections view.

Optional: If the Target Connections view is not visible, then select Window > Show
View > Other > Xilinx > Target Connections and click OK.

1-5-3. Select and right-click Linux Agent [default].
1-5-4. Select Edit from the context menu.

‘ £} Target Connections 537 ’ s = B8

4 [= Hardware Server
L Local [default]

@inux TCF Agent
.

. - Linux Agent [default

4= i lent Delete
-&-‘QEMU [default] Set As Default

.
*rennnne> Edit )
%‘}' Run C/C++ Code Analysis

Figure 412: Accessing Linux Agent Target Connection

The Target Connection Details dialog box opens.
1-5-5. Change the host address to the IP address of the board.

,

Edit Target Connection
Edit Target Connection

Target Name Linux Agent
Set as default target
Specify the connection type and properties

Type | Linux TCF Agent

Host‘ 192168111 )

Port 1534

Advanced »>

@ [Test Connection] [ OK ] [ Cancel

Figure 413: Changing Host Address for Target Connection

1-5-6. Click OK to set the connection.
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Configuring the Board Settings for Linux

1-1. Configure the board settings to SD Card mode to run the application.

1-1-1. Connect a USB cable from a USB port on your computer to the USB UART connector on
the evaluation board.

1-1-2. Connect the USB cable to the Digilent USB JTAG interface.

1-1-3. Connect an Ethernet cable from the board to your computer.

1-1-4. Set the jumpers as shown below.

1-1-5. Set the boot mode pin to SD card settings.

Figure 414: ZC702 Board - SD Card Settings

Figure 415: ZedBoard - SD Card Settings

Note: Black indicates the jumper connection. If you need more information on jumper
settings, refer to the Lab Setup Guide.

1-2. Copy the files to the SD card.
1-2-1. Insert an SD card into the PC's SD card slot.

1-2-2. Browse to the SD card drive using Windows Explorer and erase or reformat the SD card.
1-2-3. Browse to the image located at the location of the files you want to copy to the SD card.
1-2-4. Copy all the files from the source directory to the SD card.

Note: The files should go into the root of the SD card.

1-2-5. Remove the SD card from the PC card slot and insert the SD card into its slot on the
board.

1-2-6. Power on the board.
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1-3. Launch Tera Term or a similar serial port emulator.

1-3-1. Make a new connection by selecting Serial as the connection type.

1-3-2. Identify the COM port associated with your board.

1-3-3. Set the serial port connection within the serial port terminal emulator to 115200 baud, 8
data bits, No parity, 1 stop bit.

1-4. Set the IP address of the board.

1-4-1. Set the host's Ethernet address to a static IP (suggested: 192.168.1.10).
If you are unfamiliar with this process, refer to the Lab Setup Guide.

1-4-2. Enter the following at the serial port terminal to change the IP address of the board to
the IP address of the board:
ifconfig ethO0 the IP address of the board
Note: This can be any address other than the one that the host is configured to.

1-4-3. Verify the IP address by entering the following command:
ifconfig ethO

1-4-4. Ping the host using the Linux terminal console to verify connectivity between the host
and the target:
ping the host IP address —c 1
This verifies the Ethernet connectivity between the host and the development board.
Ping should be successful, indicated by 0% packet loss.
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1-5. Configure the target connection to communicate to the host PC.
1-5-1. Return to the SDx tool.
1-5-2. Expand Linux TCF Agent using the Target Connections view.

Optional: If the Target Connections view is not visible, then select Window > Show
View > Other > Xilinx > Target Connections and click OK.

1-5-3. Select and right-click Linux Agent [default].
1-5-4. Select Edit from the context menu.

44 Target Connections 33 | ) s = B8

4 [= Hardware Server
L Local [default]

@inux TCF Agent
o
L Linux Agent [default
a4 [= i lent Delete

-&?QEMU [default] Set As Default

*
*vavanneC Edt D)
‘%‘}' Run C/C++ Code Analysis

Figure 416: Accessing Linux Agent Target Connection

The Target Connection Details dialog box opens.
1-5-5. Change the host address to the IP address of the board.

Edit Target Connection
Edit Target Connection

Target Mame Linux Agent
Set as default target

Specify the connection type and properties

Type |Linux TCF Agent

Host‘ 192168.1.11 )

Port 1534

Advanced »>

® [Test Connection] [ OK ] l Cancel

Figure 417: Changing Host Address for Target Connection

1-5-6. Click OK to set the connection.
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Setting the Build Configuration to SDDebug

A Debug configuration defines how you want the system to work when
performing a debug operation. Typically a debug operation switches to the
Debug perspective. While there are a significant number of switches and options,
the most common are shown below.

1-1. Set the build configuration to the needed build configuration (SDEstimate,
SDDebug, or SDRelease).

1-1-1. Right-click the project name in the Project Explorer pane to open the context menu.

1-1-2. Select Build Configurations > Set Active > the needed build configuration
(SDEstimate, SDDebug, or SDRelease) to build the desired configurations.

Bl Y =, ®Re ®
" #* SDx Project Settings )

General

w Oﬁei in Nemei’

' -l

UIOCK 1 ey L [ iz) .
%o Close Unrelated P, ‘ 4
q UU sr;
Build Configurations 4 P Y| 1 Debug

i . Manage 2 Release
Debug As 3 Build &l
Team 4 Clean All

<~ Repo Compare With ’ Build Selected...

4 =d

) Restore from Local History...
4[5

™ '_r"':fC++E'dSEttin¥ J M"‘“J“" P e PP N
Figure 418: Selecting the Debug Build Configuration (Example)

1-1-3. Right-click the project name and select Build Project.

This will take a minute or two to complete building the project.
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Launching a Debug Session

A Debug configuration defines how you want the system to work when

performing a debug operation. Typically a debug operation switches to the
Debug perspective. While there are a significant number of switches and options,

the most common are shown below.

1-1. Set the build configuration to the needed build configuration (SDEstimate,

SDDebug, or SDRelease).

1-1-1. Right-click the project name in the Project Explorer pane to open the context menu.

1-1-2. Select Build Configurations > Set Active > the needed build configuration

(SDEstimate, SDDebug, or SDRelease) to build the desired configurations.

[ Projey o = .| ¥ ve=A R

- _.‘ # SDx Project Settings )
:; ’ E Golnto General
w Oﬁeiln Nelenv y 'E' Y l

e,

LIOCK | reyua e
.\.0 Close Unrelated P, A
£d| .00 srey
Build Configurations 3 Set Active & 1Debug

Rum A N Manage... 2 Release
Debug As 3 Build All
Teamn 3 Clean All
=~ Repo Compare With » Build Selected...
4 (= d
4 |4

Restore from Local History... ‘

=/C++ Build Setting

Figure 419: Selecting the Debug Build Configuration (Example)

1-1-3. Right-click the project name and select Build Project.

This will take a minute or two to complete building the project.

1-1-4. Right-click the project name and select Debug As > Launch on Hardware (SDSoC

Debugger).
1-1-5. Click Yes if you are asked to perform a perspective switch.

~+= Confirm Perspective Switch - @

‘o‘ This kind of launch is associated with the Debug perspective.

This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, variables and breakpoint
management.

Do you want to open this perspective now?

|| Rerember my decision

| Ce) »

Figure 420: Confirm Perspective Switch to Debug
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The SDSoC tool will now program the PS/PL and switch the perspective to the Debug
view.

Program operation is suspended at the first executable statement in main{} (not
running).

Note that local variables for the current function are shown in the Variables tab.

Setting Up a System Debugger Debug Configuration (Standalone)

A Debug configuration defines how you want the system to work when
performing a debug operation and maps an ELF file to a target for execution.
Typically a debug operation switches to the Debug perspective. While there are a
significant number of switches and options, the most common are shown below.

If you are using the SDSoC tool, skip to the next instruction below that begins
with "This setup is specific for the SDSoC tool."

This setup is specific for the SDK tool.

1-1. Set up a debug configuration for a specific application project.

1-1-1. From the Project Explorer pane, right-click the application project that you want to build
the Debug configuration for (1).

1-1-2. Select Debug As to open the menu of predefined configurations and the configuration
manager (2).

1-1-3. Select Debug Configurations to view all the available debug options (3).

[ Project Explorer 53 = <)==;>| ¥ ¥ =8 H [
(e
s 'f*e'w >
= Go |?1fu.‘

o SIS P g . g, s e p b P

Ill‘.

OSEr.

Close Unre\ated:Jrojects
=

Build Configurafjons »
Run As v 2 > gy & WY
( Debug As >}EF 1 Launch on Hardware (System Debugger)

Compare With . > [ 2 Start Performance Analysis
Restore from Local History... E %ZF 3 Launch on Hardware (System Debugger on QEMU)
C/C++ Build Settings : GiD:B 4 Launch on Hardware (GDE)

T Generste Linker Script :‘ [©] 5Local C/C++ Application @

Wi, Change Referenced BSP Yraa -)( Debug Configurations... )

E-‘; Create Boot Image T

WW Gl G atn,

Figure 421: Creating a Debug Configuration

The Debug Configurations dialog box opens.
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1-1-4. Select Xilinx C/C++ application (System Debugger) since you will be debugging using
this debugger (1).

GDB still works; however, it is considered deprecated for new designs.

1-1-5. Click the Create New Configuration icon to create the new configuration for your
application (2).

m Debug Configurations

Create, manage, and run configurations

@ | = v Configure launch settings from this dialog:

é - Press the 'New' button to creat..nfiguration of the selected type.
« B Performance Analysis - Press the 'Duplicate’ button to copy the selected configuration.
I [ Target Communication Framework . . ) )
:‘ £, Xilinx C/C++ application (GDB) - Press the 'Delete’ button to remove the selected configuration.
®, % Xilinx C/C++ application (System Debugg 1 U) || % - Press the Filter’ button to configure filtering options.

G[TF Kilinx C/C++ application (System Debugg@ - Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the Perspectives’
preference page.

Filter matched 5 of 15 items

Figure 422: Creating a New Debug Configuration

A new Debug Configuration is created. The figure above depicts an SDK workspace that
does not yet have any debug or run configurations defined. If other configurations do
exist, or after creating the first configuration, the exiting configurations will appear below
the configuration type. Note the default configuration name and other parameters that
are automatically filled in. In most cases, you just need to click the Debug button to
begin the session. This Debug Configuration menu is useful when you want to use
different debug parameters.

The new configuration will appear under the type of configuration you selected, in this
case "Xilinx C/C++ application (System Debugger)" and have the name of your project
by default (you can change this as one of the many parameters in the debug). You will
also note that a number of fields are automatically filled in for you using the name of
your project somewhere in the debug configuration name.

1-1-6. Click Debug to close the window and launch the debugging session.

328 www.xilinx.com & XILINX
© Copyright 2018 Xilinx



Lab Reference Guide

If the Confirm Perspective Switch dialog box appears, click Yes.

@ Confirm Perspective Switch ﬁ

3 | This kind of launch is associated with the Debug perspective,

This Debug perspective is designed to support application debugging, It
incorporates views for displaying the debug stack, variables and breakpoint
management,

Do youwant to open this perspective now?

[C] Remmernber my decision

Figure 423: Confirming Switch of Perspective

The Debug Perspective view opens.

This setup is specific for the SDSoC tool. Skip this instruction if you are using SDK.

1-2. Set up a debug configuration for an SDSoC tool project.

1-2-1. Using the Project Explorer pane, ensure that the project (your project name) you want
to build the Debug configuration for is expanded.

1-2-2. Right-click project.sdsoc to open the context menu (1).

1-2-3. Select Open to bring up the project overview page in the main workspace (2).

T

[5F sDSoC - Xilinx SDSoC
File Edit Mavigate Search Project Xilinx Teols Run  Window Help

i~ | ® -]~ & H-0-
[T Project Explorer 22 = <‘|='=(>| ¥ ¥ = 0

+ S Application Name]
+ %, Binaries
- B, Archives
> [ Includes

Open With 3

i=| Copy Ctrl+C
Ctrl+V

Paste

Figure 424: Opening the Project Overview
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1-2-4. Click the Debug application link (1).

K vty 52 |

SDSoC Project Overview

General Options
Project Mame Data Maotion Clock Frequency (MHz) |100.000000 -
Platform zcl02 Generate Bit Stream
0s Standalone [¥] Generate SD Card
[ Insert AXI Performance Monitor
Root Function | main E]

Hardware Functions

‘l_’ g 3 Actions

Connection:
Clock Frequency (MHz) | 100.000000 Debua

EE; Debug application E Estimate speedup

0 Run application

Reports

%5 Data motion Qg Performance Estimate

Overview‘ Platform |

Figure 425: Clicking Debug Application

If the project has not yet been built using SDDebug, the SDSoC development
environment will compile the project with the SDDebug build configuration.

The SDSoC tool will now create a Debug configuration.

1-2-5. If a dialog box asking to perform a perspective switch appears, click Yes.

F ™
commteseveo (L =

This kind of launch is associated with the Debug perspective.,

This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, vaniables and breakpoint
management.

Do you want to cpen this perspective now?

"] Remember my decision

Ce=D ~

Figure 426: Confirm Perspective Switch to Debug

The SDSoC tool will now program the PS/PL and switch the perspective to the Debug
view.

Program operation is suspended at the first executable statement in main{} (not
running).

Note that local variables for the current function are shown in the Variables tab.
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Setting Up a System Debugger Debug Configuration (Linux)

Run and Debug configurations are application project objects that contain
communication, hardware, and execution options for running an application on a
hardware or emulation platform. The selections for Run and Debug are identical
and only differ in that Run just executes the application and Debug opens a
debug perspective and launches a debug program.

There are different type of Run and Debug configurations based on the operating
system (or Standalone libraries) and the SDK or SDSoC download/debug tools
that you want to use. A project can have multiple configurations to save various
setups of this information.

Note: The following is specific to the SDK development environment. If you are
using the SDSoC tool, skip to the instruction that begins with "Note: The
following is specific to the SDSoC development environment configuration.”

1-1. Create a new Linux Debug configuration. Debug and Run configurations
associate an ELF object file to a target (typically a hardware board) for
execution. In this case, the target is a hardware board accessed over the
Ethernet TCP/IP connection that was set up when the RSE tool was engaged.

1-1-1. Click the C/C++ tab in the upper-right corner of the GUI to return to the C/C++
perspective.

RN B =X

] E;, Quick Access
/ tlinas S@LC;IC—— | = ol

Figure 427: Changing Perspective

This brings back access to the software projects. It is accessed by first clicking the >> in
the same location. If this tab is not available, you can also return to the perspective by
selecting Window > Open Perspective > Other > C/C++ (default).
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1-1-2. Right-click your application in the Project Explorer window (1).
1-1-3. Select Debug As (2) > Debug Configurations (3).

(75 Project Explorer 52 BEE®|¥ =8 ¥ g -
] hlew i
&

-
Go \nﬁ:.‘

P N e e

-
.
-
oser, -
Close Unrelated Projects >
=
Build Configuraflons > ¢
Run As v 2 > e B
( Debug As >)(:r 1 Launch on Hardware (System Debugger)
Compare With - > 2 Start Performance Analysis £
Restore from Local History... E £ 3Launch on Hardware (System Debugger on QEMU) i
C/Co+ Build Settings '. sin‘e 4 Launch on Hardware (GDB) 3 o
"
T Generate Linker Script . [c] 5Local C/C++ Application
Wi Change Referenced BSP Traa -)( Debug Coenfigurations... ) I

@ Create Boot Image ¥
Figure 428: Selecting Debug Configurations

The Debug Configurations dialog box opens.

1-1-4. Double-click Xilinx C/C++ application (System Debugger) to create a launch
configuration (1).
Alternatively, you can select Xilinx C/C++ application (System Debugger) and click the
New configuration button.
If this is the first debug configuration being created for the project, a welcome type
dialog opens. If one or more configurations exist, then the last open configuration will be
displayed. In either case, a new configuration can always be added. Existing
configurations are shown in the left pane and can be selected for debugging.
M Run Configurations @1
Create, manage, and run configurations —
Run or Debug a program using Systern Debugger, @
Alternatively click
| El :: the New icon Configure launch settings from this dialog:
type filter text - Press the 'Mew' button to create a configuration of the selected type.
EA Performance Analysis =| - Press the 'Duplicate’ button to copy the selected configuration.
E;E ;;:’E:tcfz:nr;pr:;::;g:;zrg;vmk 9 - Press the 'Delete’ button to remove the selected configuration.
iz Kilirpe ©/C++ application (Syster Debugger on QEMU) T - Press the Filter' button to configure filtering options.
JgXilime GG application, (System.licbugger) - Edit or view an existing configuration by selecting it.
Double-click to create a Configure launch perspective settings from the 'Perspectives’ preference page.
new configuration
Filter matched 5 of 8 items
Figure 429: Creating a New System Run/Debug Configuration
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1-2. Configure the debug type and host connection.
1-2-1. Select Linux Application Debug from the Debug Type drop-down list (2).
This will engage the proper debug tool to use.
1-2-2. Click New next to the Connection drop-down list to launch the Target Connection
Details dialog box (3).
A new connection will be defined from the debugger to the hardware (or emulator)
target.
1-2-3. Enter ZynqBoard in the Target Name field as the name of the connection (4).
Note that the type of connection defaults to Hardware Server, which will be the RSE
connection that was set up earlier.
1-2-4. Enter 192.168.1.10 in the Host field (5).
This is the IP address of the RSE connection that was set up earlier.
1-2-5. Enter 1534 in the the Port field (5).
This is the default TCP/IP port number for the connection.
1-2-6. Click OK (6).
m Debug Configurations @
Create, manage, and run configurations E ?
Run or Debug a program using System Debugger. E\
TIEER Name: System Debugger using Debug_ elf on Linux Agent
type filter text ® Target Setup (7] Application| ®+ Argu nvironment| 5 Symbol Files| &~ Source| & Path Map| = Common
E Performance Analysis
8 Target Communication Framework Debug Type: {Linux Application Debug
i Xilinx C/C++ application (GDB) —
& Xilinx C/C++ application (System Debugger on QEMU)
4 & Xilinx €/C++ application (System Debugger) Note: TCF agent port should be used as port in € target connection (Default TCF agent port: 1534).
£, System Debugger using Debug_ on Linux Agent
ﬂ Target Connection Details @
New Target Connection
Host 192.168.1.10! -
ort 1534
Filter matched 6 of 12 items
Figure 430: Selecting the Debug Type and Connection
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1-3.

1-3-1.

1-3-2.

1-3-3.

1-3-4.

Select the software application ELF file to debug and its file path on the
remote target board where it is to be copied.

The actual software application debugging takes place on the Linux
platform running on the target hardware, so it is necessary to put a copy of
the ELF file on it.

Select the Application tab (1).

This is where the software application is selected and where to put it on the remote
platform.

Click Browse next to the Local File Path field to select the software application ELF file
2).

Select the Local File Path to be C:\training\<the topic cluster name>\lab\SDDebug\your
application.elf (3).

Enter /tmp/your application.elf in the Remote File Path field as the location on the
target platform where the application ELF file will be copied (4).

m Debug Configurations @
Create, manage, and run configurations @\
Run or Debug a program using System Debugger. 3
EIEE R Name: System Debugger using Debug_| elf on Linux Agent
type filter text © Target Setup (] Application ) . & Arguments. 7 Environment & Symbol Files| & Source| & Path Map| 7] Common
E Performance Analysis et 1T,
IS Target Communication Framework et 1)y T e
&, Xilinx C/C++ application (GDB) Pz \New® o
g
& Xilinx C/C++ application (System Debugger on QEMU) ‘e,
4 & Xilinx C/C++ application (System Debugger) Y = U P *e
- E Applicaion £ AN e, .
£ System Debugger using Debug_ elf on Linux Agent mon ) ettt T e <
Local File Path: At ., J
@\trammg\ Nab\, \Debug\ elf) Search... ‘ Browse.. ’
Remote File Path T P
ftm /e elf
Working dire(tcry'-. o
%
*e
Use default e,
.
.,
Auto-attach process children e,
Stopatprogamentry  Taa,,
e,
Stopat'main’ e,
Disconnect when last debug contextexits "ty
Use pseudo-terminal for process standard /O~~~ ta,
.
Hide debug contexts started by other debug sessions .
..
il 3 b
t

Filter matched 6 of 12 items

@ ‘ 5 l Debug ’ Close

Figure 431: Selecting the Local File Path and Remote File Path

The remaining options will be accepted at their default values.

1-3-5. Click Debug (5).
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1-3-6. Click Yes to confirm opening the Debug perspective view.

i !
@ Confirm Perspective Switch ﬁ

3 | This kind of launch s associated with the Debug perspective,

This Debug perspective is designed to support apphcation debugging. It
incarporates views for displaying the debug stack, variables and breakpoint
management.

Da you want to open this perspective now?

[C] Remember my decision

. A

Figure 432: Confirming Perspective Switch

The Debug perspective opens.

The SDK debug configuration ends here.

Note: The following is specific to the SDSoC development environment
configuration. Skip to the next step if using SDK.

1-4. Create a new Linux TCF connection to the target board.

1-4-1. Using the Project Explorer pane, ensure that the project (your project name) you want
to build the Debug configuration for is expanded.

1-4-2. Right-click project.sdsoc to open the context menu (1).

1-4-3. Select Open to bring up the project overview page in the main workspace (2).

[ sDSeC - Xilinx SDSoC =
File Edit Mavigate Search Project Xilinx Teols Run  Window Help

il | ® - |~ -0~

[ Project Explorer 52 = <“='=(>| ¥ ¥ = 0

a 25| Application Name
» ?':;'}.' Binaries

- B, Archives

> [ Includes

Figure 433: Opening the Project Overview
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1-4-4.

Click New from the Actions area in the Project Overview window.

Note: This will open a dialog box asking for connection details.

4 SDSoC_lab_design &%

SDSoC Project Overview

General

Project Name | 5DSoC_lab_design

Platform zci02

o5 Linux

Root Function | main E]
Hardware Functions 4+ K

Clock Frequency (MHz)  100.000000

Options
Data Motion Clock Frequency (MHz) |100.000000 -
Generate Bit Stream

Generate S0 Card
[ Insert AXI Performance Monitor

Actions
[Errr—
Debug Estimate

3?3« Debug application Q- Estimate speedup

0 Run application

AN v P NPV PRI P

Figure 434: Creating a New Hardware Connection

1-4-5. Enter remote_connection in the Target Name field to set the target/connection name.

1-4-6. Enter 192.168.1.10 in the Host field to set the IP address of the development board that

was configured earlier.

EE Target Connection Details

Mew Target Connection

Creates new configuration for connecting to a target.

Target Name | Connection Name |
[] Set as default target

Specify the connection type and properties

Type | Linux TCF Agent
Host |

=5

As Per Instructions |

Port 1534
[ Use Symbol Server

Advanced » >

) T

Figure 435: Target Connection Details

1-4-7. Select OK to close the dialog box and return to the Project Overview window.
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1-5. Start the debugging process.

1-5-1. From the Actions area in the Project Overview window, click the Connection drop-down
list down arrow to access all of the available connections (1).

1-5-2. Select remote_connection to choose the just created connection (2).

1-5-3. Click the Debug application link to create a debug configuration and open the debug
perspective (3).

A& 5DSoC_lab_design &2

SDSoC Project Overview

General Options
Project Name | 5D5eC_lab_design Data Motion Clock Frequency (MHz) W
Platform 2702 Generate Bit Stream
0s [ [7] Generate 5D Card
[ Insert X1 Performance Monitor
Root Function | main E]

Hardware Functions = 3  Actions

Clock Frequency (MHz) |100.000000

Figure 436: Selecting Connection and Debug
If the project has not yet been built using SDDebug, the SDSoC development
environment will compile the project using the SDDebug build configuration.
The SDSoC tool will now create a Debug configuration.

1-5-4. If a dialog box asking to perform a perspective switch appears, click Yes.

i = ™

% This kind of launch is associated with the Debug perspective.

This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, vaniables and breakpoint
management.

Do you want to cpen this perspective now?

[7] Rermember my decision

Figure 437: Confirm Perspective Switch to Debug

The SDSoC toll will now program the PS/PL and switch the perspective to the Debug
view.
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1-6. Optional for Linux: Highlight the process for debug.
Sometimes the process for debugging is not highlighted in the Debug view
and the flow controls such as pause, resume, single step, etc. will be grayed
out. Follow the procedure below to enable the controls.
1-6-1. Click the down arrow in the Debug view, if it is not already expanded, to expand the
top-level debug session (1).
1-6-2. Click the down arrow, if it is not already expanded, to expand the next level showing the
binary that is being executed (2).
Note: The location of the process on the remote device (/tmp/your project name.elf) is
also visible.
1-6-3. Click the process that is currently suspended (3).
Note: This will tell the Debug tools which remote application/process to debug and
enable the flow control tools.
S
ab_design.elf on Local (Linux Agent)
b_design.elf] main(): 5050C_lab_design_main.c, line 63
= thﬁhdﬁdﬂﬂ [libe- 221 so] _libc_start_main()
Figure 438: Highlighting the Debug Session Application
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Tip: In the figure above and below, P1024 is the process ID (PID) of the application
running under Linux; your PID may be different. Issuing the ps command through the
terminal will show all of the system processes that are currently running. There will be a
listing with the same PID that matches the number of your suspended application.

s — B
¥ COM3:115200baud - Tera Term VT b () S
File Edit Setup Control Window Help
rootBxilinx-zc202-28 5 7
PID  USER TIHE

1 root #:01 init (5]
2 root #:08 [(kthreadd)
3 root a:08 lkloftqud/ﬂ)
4 root @:08 [kworker/8:8]
5 root B:08 [kworker/8:8H]
6 root @:08 [kworker/u4:8]
7 root a:08 Ircu_proallgtl
8 root 9:08 [rcu_sched
R | e .
root Bz migration F— A
AL TROt el 08 Ao indlh-on,. o o
o

svar/runsudhcpe .ethB.pid -i ethd
ar -r Zetcsdropbearsdrophear_rsa_host_key

B8:088 {start_getty> sbin/sh /bin/start_getty 115200 teyPSO

P
23 roo. wowo [hioset)
241 root B:00 (= 218)
545 root B:88 [bioset]
558 root 8:088 [bioset]
555 root B:88 [bioset]
568 root #:88 [bioset]
695 root B8:00 [irq/3B8-nmcB]
724 root 8:88 [ipv6_addrconf ]
725 root 8:88 [kworkers1:21
737 root #:80 [bioset]
738 root #:808 [mncqd D)
784 root #:80 /sbin/udsud -d
1287 root B:88 susr/shin/inetd
1258 root #:80 udhcpe -R -b -
1257 root #:00 /nn-/abin/drop
1265 root a:00 /:Nn/c{slogd -n -0 svar/log/nessages
1268 root B8:88 /shinsklogd —n
1279 root #:02 /usr/shin/tcf-agent -d -L- -18
1284 root
1285 root B8:88 /shinsgetty 38408 ttyl
B:88 /tap/SDSoC_lab_design.elf
rootBxilinx-zc?782-2017_4:% ||

Figure 439: Linux Terminal —

ps Command
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Setting the Build Configuration to SDDebug

A Debug/Release configuration defines how you want the system to work.
Typically, a debug operation switches to the Debug perspective. While there are a
significant number of switches and options, the most common are shown below.

1-1. Set the build configuration to the needed build configuration (SDEstimate,
SDDebug, or SDRelease).
1-1-1. Right-click the project name in the Project Explorer pane to open the context menu.
1-1-2. Select Build Configurations > Set Active > the needed build configuration
(SDEstimate, SDDebug, or SDRelease) to build the desired configurations.
er 5% AE ¥ =8 Koz
—— . % SDx Project Settings )
L}
: . % Go Into General
w Oﬁei in NewWinv ﬂ
*
“'c "
%o Close Unrelated P - =
q 00 srg
Build Configurations 4
Run As N Manage... 2 Release
Debug As 4 Build &l
Team 4 Clean All
- FprD Compare With 3 Build Selected...
“ = d Restore from Local History... |
af
— ""-"‘J’C++ B 'dSEtting J e B ) P F e el b i
Figure 440: Selecting the Debug Build Configuration (Example)
1-1-3. Right-click the project name and select Build Project.
It will take about 3-4 minutes to finish building the project.
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Creating a C/C++ SDSoC Tool Project

Using the SDSoC Project Wizard is a quick way to set up a C or C++ software
application project that targets an existing processor and OS platform
(Standalone or Linux). You can automatically generate the board support package
(BSP) or select an existing one. Based on the dialog box choices, the appropriate
tool chain is selected for pre-processing, compiling, assembling, and linking.

1-1. Create a new C/C+ + application project named your application project
name. Use the board support package named your BSP name.

1-1-1. Select File (1) > New (2) > Application Project (3) to open the New Project dialog box.

o ) 5DSoC - sdsocDebug_cored/src/hellowerld.c - Xilinx SDSoC by

dit e Refactor Mavigate Search Project Xilinx Tools Run  Windo
Alt+Shift+N »
ll’ Open iﬁ.q, =
S~ o viile; Project
Close ~ e Ty [T Project.
Close All Ctrl+5hift+W | 5 Other... Ctrl+M

ld.c: simple test application

Save

Ctrl+5

Figure 441: Creating an SDSoC Tool Project Using the Wizard

1-1-2. Enter your application project name as the project name.
1-1-3. Ensure that Standalone is selected from the OS Platform drop-down list.
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1-1-4. Ensure that you have your hardware platform description name selected from the

Hardware Platform drop-down list as the SDK or SDSoC tool can manage multiple

platforms within a single workspace.

SDSoC Project

Project name must be specified

@E Mew Project = @

Project name: | Add Name of Application Per Instructions

Use default location

default

Target

Platform Select Hardware Platform Per Instructions || Other...
0s Select OS Per Instructions

@ < Back Next > Einish

Figure 442: New SDSoC Project Dialog Box

1-1-5. Click Next to select the template for this application.
1-1-6. Select an application template.

¥

Templates
Create one of the available templates to generate a fully-functioning 5D50C project.

Available Templates:

oty App Select the Application
Matrix Multiplication Template per
Matrix Multiplication Data Size | tp ti P

Matrix Multiplication and Addition nstructions
Matrix Multiplication (area reduced)

@E MNew Project = @

@ ned> | [ Finsh ][ Cancel

Figure 443: Selecting Application Template

1-1-7. Click Finish to create the new project.
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Configuring the Terminal

1-1. Open the Terminal tab.
1-1-1. Select the SDx Terminal tab to access the terminal icons (1).

If the Terminal tab is not visible, select Window > Show View > Other > Terminal.
Note that more than one terminal can be enabled at a time.

1-1-2. Click the Settings icon (EJ) (2).

B_ Problems | ¥ Tasks | B Console | = Properties 4™ Terminal 1 52 ':"?
~ @l 0 - o

Mo Connection Selected |
® #

Figure 444: Accessing the Terminal Settings
Alternatively, you can also click the Connect icon (N) to open the Terminal Settings
dialog box. If the terminal was previously configured, this action will not open the

Terminal Settings dialog box; rather it will attempt to open the communication channel
with the previously selected settings.

Changing the settings requires that you close the channel and use the Settings icon.

& XILINX www.xilinx.com 343
© Copyright 2018 Xilinx



Lab Reference Guide

1-2. Configure the settings as shown in the following figure.

1-2-1. Select the connection type as Serial.
1-2-2. Select the proper port for the COM #.

Your board must be on and connected; otherwise the USB bridge is not enumerated and
your COM port will not appear.

1-2-3. Set the baud rate to 115200.
«* Terminal Settings ﬁ1

View Settings:

View Title: Terminal 1

Encoding: [50-8858-1

1

Connection Type:

@_erial a
Settings:
Port: COM -
@ud Rate: 115200 -
Data Bits: 8 v
Stop Bits:
Flow Control:

Timeout (sec): 5

[ OK l l Cancel ]

Figure 445: Configuring the Terminal Settings

1-2-4. Click OK.

The terminal session will be connected to the associated COM port on the PC.
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Configuring the PC's Ethernet Port for Remote System Explorer

The PC's Ethernet port must be properly configured to handle traffic with the
Linux platform.

1-1.

1-1-1.
1-1-2.
1-1-3.
1-1-4.

1-1-5.
1-1-6.
1-1-7.
1-1-8.
1-1-9.

Configure your PC to support the Remote System Explorer.

Disconnect from the VPN if you are connected.
Access your PC's Control Panel.

Select Network and Sharing.

Identify your cabled ethernet connection:

= NOT the Bluetooth connection
= NOT the VPN connection

= NOT the wireless connection

Right-click the cabled Ethernet connection.

Ensure that the Internet Protocol Version 6 option is unchecked.

Select Internet Protocol Version 4.

Select Properties.

Assign an address other than 192.168.1.10 (which is the address of the device on Xilinx
evaluation boards).

Typically, 192.168.1.11 is selected.

1-1-10. Save and close all open windows
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Generating the Software Estimate from the SDSoC Tool

1-1. Generate the software estimation.

1-1-1. Click the Click Here link in the Performance Estimation Report to run only the
"software-only application performance and speedup" test.

If the Performance Estimation Report is not open, you can open it by clicking

Performance Estimate Report under the SDSoC_lab_design > Debug in the Reports
panel.

% SDSoC _lab_design [ Performance Estimation Report 1 =

Report name:
Project name: - -
Created:

u get software-only application performance and speedup

Build configuration:

Note: Performance estimation assumes worst-case latency of Hardware functions, it also assumes worst-case data transfer size for arrays (if transfer size

cannot be determined at compile time). If the Hardware function latency and data transfer size at run-time is smaller than such assumptions, the performan
estimation will be more pessimistic than the actual performance.

Details
Performance estimates for functions "sobel_filter in 5DSo ...
Hardware accelerated (Estimated cy

Resource utilization estimates for Hardware functions
Resource Used Total % Utilization
Dsp
BRAM
LuT
FF

MMWM

Figure 446: Gathering Software-only Performance Information

The Run Application To Get Its Performance dialog box opens.
1-1-2. Establish a software connection between the host machine and the target board.

Standalone users: Use the default settings when your board is connected to your PC
(local).

Linux users: Make sure that the Connection is set to Linux Agent or the New Connection
set by you.

d ™
~= Run application to get its performance- &J

Runs the application on the target to capture baseline software performance data

Please select correct target connection, ensure the board is connected and powered on.
Comnector: [l(2)
£y e
@ C= ) o= |

Figure 447: Run Application To Get Its Performance Dialog Box
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1-1-3. Click OK to run the application and load the results into the tab.

The PS portion of the SoC will now be programmed and the estimation numbers for
software obtained.

Note: It may take a minute or two for the performance estimation and should see the
Console tab with the Performance Estimation results as shown below.

[* Problems B Conscle 52 [[] Properties SDx Log [E SDx Terminal = O
BREE E-O-

Performance Estimaticn
For graph with functions: rgb 2 gray:505cC_lab design main.c:86 -~
Estimated hardware latency =
Measured software latency =
Estimated speedup factor = B

Estimated speedup factor for top lewvel function ‘main’ =

m

Estimated resource usage:

3
= A
[ == =
WA
m

O o o
]

A
[ =
A
m
O
I

1A

[N}
[
A

m = O O

1

1 | 1] 3

Figure 448: Performance Estimation in the Console Tab
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# SDSoC_lab_design ™ Performance Estimation Report &2

Report name; " s S Build configuration:
Project name: F. S —
Created: - = a8

Mote: Performance estimation assumes worst-case latency of Hardware functions, it also assumes worst-case data transfer size fi
determined at compile time). If the Hardware function latency and data transfer size at run-time is smaller than such assumptions;
be more pessimistic than the actual performance.

Summary

Performance estimates for ‘main’ function

SW-only (Measured cycles)
Hardware accelerated (Estimated cycle

Estimated speedup

Details

Performance estimates for functions 'sobel_filter in SDSo ...

SW-only (Measured cycles)
Hardware accelerated (Estimated cycle -

Estimated speedup

Resource utilization estimates for Hardware functions

Resource Used Total % Utilization
DSP
BRAM
LUt
FF

Figure 449: Full Estimate Report for Optimized Design
If the Performance Estimation Report tab closes, it can be reopened by double-clicking
Debug > _sds > est > perf.est.

The Performance Estimation Report tab will now be displayed with details on the
accelerated functions and system speed up.
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Opening a Previously Run Performance Estimate

1-1. Open a previously run performance estimate.

1-1-1. Expand the desired project > Debug > _sds > est under the project listed in the Project
Explorer.

Note: If the est folder is not visible, you will need to rebuild the Debug configuration by
enabling the Estimate Performance option from the SDx Project Settings tab. The
quickest way to perform this action is to click the pull-down menu next to the Build icon

( 4 ) and select Debug. Alternatively, you can select Project > Build All.
oo i i .

File Edit MNavigate Search Project Run  Xilinx Tools Window Help

- |®v&’-§vlm Q- * - -
[ ProjectEBxpl.. 22 = B | ® b = B ’
i - /
%Y § SDx Project Settings Active build configuratioff 5 &
a5 o
B -
> 3, Binaries » General Options ’
b ﬁj Archives : P
> [yl Includes : Project name: 5D50C lab design Data motion network clock frequency (MHz): (100,00 - ‘
» (= Debug ... Project type: 5DSeC Generate emulation model |Debug
b ’
¢ project.sd Platform: zed B [¥] Generate bitstream
. Runtime: C/Ce+r Generate 50 card image
. . [ Insert AXI performance monitor
System configuration: B
[~ |Enable event tracing
CPU: || Estimate performance (
05 Root function: main E] ‘
HW functions P | 3 Yy
Mame Clock Frequency (MHz)  Path (
rgb_2_gray 100,00 src/rgb_2_gray.c 4
-

Figure 450: Enabling the Performance Estimate and Debug Configuration Build

1-1-2. Double-click the perf.est entry to open the report in a new tab.

Since the software-only application performance numbers are not preserved in the
performance estimate, you will need to have your board configured, connected, and
powered on. Make sure that your board is connected and configured to boot from the
SD card (if the SD card is absent, the device will default to JTAG mode).
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Removing Breakpoints

1-1. Remove a breakpoint from a line of code from the editor window.

1-1-1. Right-click the breakpoint that you want to remove.
1-1-2. Select Toggle Breakpoint.

G:-ggle Breakpoint Ctrl+Shift+B
Add Breakpoint... Ctrl+Double Click
Add Dynamic Printf...

Disable Breakpoint Shift+Double Click
Breakpoint Properties... Ctrl+Double Click
Breakpoint Types 2

Build Selected File(s)
—amllean Selected File(s)
i

‘-h; -‘_F
Figure 451: Toggling a Breakpoint Into and Out of Existence

--OR --

Breakpoints can also be removed from the Breakpoints window.

1-1-3. Right-click the breakpoint that you want to remove.

1-1-4. Select Remove from the context menu to delete the selected breakpoint.

(x)= Variables ®g Breakpoints &7 |Gl XSCT Console |Gl Emulation Console
S [function: _exit]

k¢
: 1
& [function: main]
) - :
o GotoFile
Enable ,
[ Disable 1
.  Remove
. % Remove All (
' Select Al Ctrl+A 4
Actions o> Import Breakpoints... ¢
9, Export Breakpoints... (
Breakpoint Properties... i'

Figure 452: Actions from the Breakpoint Window
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Adding a Watchpoint to a Global Variable

1-1. View the Outline tab.
1-1-1. Select the Outline tab to see the outline of the current source file.

Tip: If the outline is not visible, select Window > Show View > Outline.

New Windgw
Editor % »
.
Hide Toolb3 e
Qshowview g % Ant
Perspective v |8 « Breakpoints Alt+Shift+Q, B
2 .
Navigation y | B Coftsle Alt+Shift+Q, C
%5 Debug "‘
Fiefmances == Disassembly
moopy .
J) Display

(0 Executables .
L

&t Expressions®

0 Memory ¥

m, Moduld> e
Alt+Shift+Q, O
|2 Problems Alt+Shift+Q, X
1Y Registers
%+ Signals
| Tasks
€3 Trace Control
(x)= Variables Alt+Shift+Q, V

Other... Alt+Shift+Q, Q

Figure 453: Opening the Outline View
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1-2.
1-2-1.
1-2-2.

Select the global variable to add a watchpoint to it.

Right-click the global variable the symbol name (and optionally a symbol value) (1).
Select Toggle Watchpoint from the context menu (2).

Tip: Each type of entry in the Outline view has a symbol that distinguishes its type. The
symbol for variables with a global scope is (#).

1-2-3.
(3).
1-2-4.

Select the Read option so that if this variable is read, it will trigger a pause in execution

Select the Write option if it is unchecked so that, like the Read option, if the variable is

written to, it will trigger a pause in execution (4).

EE Qutline §3

N e¥% ¥=0O

Q

Open Declaration * F3

t-ﬂ%%%ﬂ%%%&ﬁ:l}l}ﬂﬂ““

a
Open Call Hierarch},l. Ctrl+Alt+H
Open Include Browsgr Ctrl+ Alt+I
-
Refactor : »
]
Declarations . 3
References »'r 2 4
&5  Toggle Watchpoint
«* Properties for C/C++ Watchg.ml E@g
- .
type filter text o, Common - r v
C Ll
gmmon " Class: C/C++ Watchpoint
Scope - ] .
. Project: SDSoC_lab_design
'. File:
. Expression to watch:  sw_sds_counter_total
-
Cogflition:
[ ]
Ig rT;tre count: 0
*
.Q
-
‘v, —
4 T ] 3
' o=
...I..
LN} e
© () T

Figure 454: Toggling the Watchpoint

1-2-5. Click OK (5).

Note: The watchpoint is now visible in the Breakpoints tab under the Debug perspective.
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Selecting a Build Configuration

1-1. Set the build configuration to the needed build configuration (SDEstimate,
SDDebug, or SDRelease).

1-1-1. Right-click the project name in the Project Explorer pane to open the context menu.

1-1-2. Select Build Configurations > Set Active > the needed build configuration
(SDEstimate, SDDebug, or SDRelease) to build the desired configurations.

o @Y v=5 xes
New R % SDx Project Settings )

Go Into General
Oﬁei in NewWinv ﬂ

. o=t

r\.o Close Unrelated P
S|
Build Configurations 4
Run As N Manage... 2 Release
Debug As 4 Build &l
Team r Clean All
“7 Repo Compare With 3 Build Selected...
“ = d Restore from Local History... |
4 [
- ‘,—-u:fcﬁ Build Setting r el Lt Y R Y

Figure 455: Selecting the Debug Build Configuration (Example)
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Marking a Function for Hardware (Dashboard Method)

1-1.

1-1-1.

1-1-2.
1-1-3.

1-1-4.

Mark the functions you want accelerated for hardware acceleration.

Expand the project for which you want to mark functions for hardware using the Project
Explorer tab.

Double-click the project.sdx entry to open the main dashboard.

Select the tab named with the project (1) to access the Hardware Functions list (2) if it
not already active.

. . . - . . .
Click the Add Hardware Function icon ( ) to open the Function Selection Wizard (3).
(1)
.?‘C‘ >-J
% SDx Project Se‘l‘tings Active build configuration: ..
General Options
Project name: Data metion network clock frequency (MHz):
Project type: Generate emulation model | Debug
Platform: E] Generate bitstream
Runtime: C/C++ Generate 5D card image
System configuration: B || Insert AXI performance monitor

|| Enable event tracing
CPU: [ Estimate performance

05 Root function:  main B e
Hqunctions@ L&

Name Clock Frequency (MHz) Path

WM

Figure 456: Targeting a Function to Hardware from the SDx Project Overview

The Select Functions for Hardware Acceleration dialog box opens.
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1-1-5. Select the the functions you want accelerated functions to move to hardware (1).

~* Add Hardware Functions

O X

Select an item to open (? = any character, * = any string): v

» More Options
Matching items:

Wy ]
4
( 0K Cancel

Mr—

Figure 457: Choosing the Function to Move to Hardware

1-1-6. Click OK to accept (2).

Note that the selected functions appear in the Hardware Functions region in the
dashboard.
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Viewing the Generated System Hardware

1-1.

1-1-1.

1-1-2.

1-1-3.

Examine the system hardware.

The SDx tool calls a number of other tools under the hood that build a
Vivado Design Suite project.

Use the Project Explorer window to navigate to your project > Release > _sds > p0 > _vpl
> [pi > syn.

It is grayed out because it is tool generated. This project can still be opened and edited.
Double-click the XPR file to open the Vivado Design Suite project.

If this process does not open the Vivado Design Suite project, you can open the Vivado
Design Suite by selecting Start > All Programs > Xilinx Design Tools > Vivado 2018.1
> Vivado 2018.1. Once the tool opens, click the Open Project link and navigate to the
XPR file.

Click Open Block Design under the Flow Navigator to open the IP integrator view, which
will show you the block design for this embedded system.

Viewing the Generated Accelerator

1-1. Open the Vivado HLS tool projects for an accelerator/hardware function.
1-1-1. Expand SDSoC_lab_design > Debug > _sds > vhls.
Each accelerator in the design produces a separate Vivado HLS tool project. Each project
is stored in its own directory.
1-1-2. Expand the desired accelerator's folder.
1-1-3. Double-click the vivado_hls.app file.
The APP file is the Vivado HLS tool project file. Double-clicking the file will open the
Vivado HLS tool project for the selected function.
If the file does not open, you can alternatively open the file manually by launching the
Vivado HLS tool and navigating to the proper directory under the SDSoC tool project.
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Cleaning and Building a Project

1-1.

1-1-1.

1-1-2.

1-1-3.

1-1-4.

Clean and build the project.

Select Project (1) > Clean (2) to open the Clean dialog box, which controls how many
projects in the workspace will be cleaned.

Ensure that Clean all projects is selected (3).

Since there is only one project in the current workspace, you could have selected "Clean
projects selected below" and selected only the project or projects that you wanted.

Ensure that Start a build immediately is selected (4).

'ilinxTooIs Run  Window H

oip Build All Ctrl+B

Build Configurations 2

Build Project

Build 9 Set ’
=

Build Automaticiiy,

.
C/C++ Index 4

E Clean o o

Clean will discard all puild problems and built states, The next tirne a build occurs
the projects will be 3 rom scratch.

Properties

@ Clean all projects (7 Clean praojects selected below

125 5DS0C_lab_design

‘ [¥] Start a build immediately ’
@ BUId The entire workspace

() Build only the selected projects 5

OK Cancel

Figure 458: Project Clean and Build

Click OK to clean and build the project with the selected functions for hardware
acceleration (5).

The report that is generated is for the hardware acceleration only.

Note: If the project did not start building, try once again by selecting Project > Clean.

& XILINX www.xilinx.com 357

© Copyright 2018 Xilinx



Lab Reference Guide

Petalinux Operations [Last Updated Version 2016.4]

In This Section

Creating a New PetalLinux Project (USing ANY BSP) ... ssessesens 358
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Configuring NETWOIK SEHHINGS.....vvriiieeecreieieee ettt ssenes 365

Creating a New PetalLinux Project (Using Any BSP)

1-1.

1-1-1.

1-1-2.

Use the petalinux-create command to create a new embedded Linux for
the chosen platform.

Change to the lab directory:

[host] $ cd /media/xilinx/training/<the topic cluster name>/lab

This is done so that when the petalinux-create command is run, the project is
created at this location.

Create a new Petalinux project:

[host] $ petalinux-create -t project -s /media/xilinx/tools/your BSP
name -n your project name

The above command assumes that the board support package (BSP) is installed in the
/media/xilinx/tools directory. Modify the path if the BSP is in a different location.

Note: After the command is executed, information about the created project will be
displayed.

Note: The PetalLinux project directory is /media/xilinx/training/<the topic
cluster name>/lab/your project name and this is where all work for this project
must be performed.
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Creating a New PetalLinux Project (Using a BSP)

1-1. Use the petalinux-create command to create a new embedded Linux
platform and choose the platform.

1-1-1. Enter the following command from the <the topic cluster name> directory to
create a new Petalinux project:

[host]$ petalinux-create -t project -s
/media/xilinx/tools/avnet-digilent-zedboard-v2018.1-final.bsp

INFO: Create project:
INFO: Projects:
INFO: * avnet-digilent-zedboard-2018.1

INFO: has been successfully installed to /media/xilinx/training/<the
topic cluster name>/lab

INFO: New project successfully created in
/media/xilinx/training/<the topic cluster name>/lab

The above command assumes that the board support package (BSP) is installed in the
/media/xilinx/tools directory. Modify the path if the BSP is in a different location.

You should see the project directory (/media/xilinx/training/<the topic
cluster name>/lab). avnet-digilent-zedboard-2018.1.

Creating a New Application

1-1. Create a new application.

The PetaLinux tools allow you to create user application templates for either
C or C++. These templates include application source code and makefiles so
that you can easily configure and compile applications for the target and
install them into the root file system.

1-1-1. Enter the following command to create a new user application inside a PetalLinux project:

[host]$ petalinux-create -t apps --name your application --template
c

INFO: Create apps: your application

INFO: New apps successfully created in /media/xilinx/training/<the
topic cluster name>/lab/your project
name/project-spec/meta-user/recipes-apps/your application

The new application that you have created can be found in the
<project-root>/project-spec/meta-user/recipes-apps/your

application directory, where <project-root>is
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/media/xilinx/training/<the topic cluster name>/lab/your project

name.

To create a C++ application template, pass the --template c++ option.

Creating a New Application

1-1.

1-1-1.
1-1-2.

Create a new application and enable it in the root file system.

The PetaLinux tools allow you to create user application templates for either
C or C++. These templates include application source code and makefiles so
that you can easily configure and compile applications for the target and
install them into the root file system.

Make sure that you are in the PetaLinux project location.

Enter the following command to create a new user application inside a PetaLinux project:
[host]$ petalinux-create -t apps --name your application --enable
INFO: Create apps: your application

INFO: New apps successfully created in /media/xilinx/training/<the
topic cluster name>/lab/your project
name/project-spec/meta-user/recipes-apps/your application

INFO: Enabling created component...
INFO: sourcing bitbake
INFO: oldconfig rootfs

INFO: your application has been enabled

The new application you have created can be found in the
<project-root>/project-spec/meta-user/recipes-apps/your

application directory, where <project-root>is
/media/xilinx/training/<the topic cluster

name>/lab/avnet-digilent-zedboard-2018.1.

The --enable option automatically enables it in the project's root file system. To create
a C++ application template, pass the --template c++ option.

360

www.xilinx.com & XILINX
© Copyright 2018 Xilinx



Lab Reference Guide

Creating a New Application (Enable App) (Using Any BSP)

1-1. Create a new application and enable it in the root file system.

The PetaLinux tools allow you to create user application templates for either
C or C++. These templates include application source code and makefiles so
that you can easily configure and compile applications for the target and
install them into the root file system.

1-1-1. Make sure that you are in the PetaLinux project location.

1-1-2. Enter the following command to create a new user application inside a PetalLinux project:

[host] $ petalinux-create -t apps --name your application --enable

Note: After execution the following information will be printed.
INFO: Create apps: your application

INFO: New apps successfully created in /media/xilinx/training/<the
topic cluster name>/lab/your project
name/project-spec/meta-user/recipes-apps/your application

INFO: Enabling created component...
INFO: sourcing bitbake
INFO: oldconfig rootfs

INFO: your application has been enabled

Note: The new application that you have created can be found in the
<project-root>/project-spec/meta-user/recipes-apps/your
application directory, where <project-root>is
/media/xilinx/training/<the topic cluster name>/lab/your project
name.

The --enable option automatically enables the just created application in the project's
root file system. To create a C++ application template, pass -—-template c++ as
another parameter to the just entered command.

& XILINX www.xilinx.com 361
© Copyright 2018 Xilinx



Lab Reference Guide

Selecting the New Application to be Included in the Build Process

1-1. Select the new application to be included in the build process. The
application is not enabled by default.

1-1-1. Ensure that your current working directory (project directory) is
/media/xilinx/training/<the topic cluster name>/lab/your project

name.
1-1-2. Enter the following command to launch the rootfs configuration menu:
[host]$ petalinux-config -c rootfs
Note: Make sure that the terminal window is at least 80 columns wide. If your terminal is

not at least 80 columns wide, you will see "Error: Failed is config linux/rootfs! Your
display is too small to run menuconfig.”

The linux/rootfs configuration menu opens.

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y=
includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to
exit, <?> for Help, </> for Search. Legend: [*] built-in [ ]

| | _Filesystem Packages  --->
PPs ---=>
ser packages .-
etalLinux RootFS Settings ---=

< Exit = < Help = < Save > < Load =

Figure 459: linux/rootfs Configuration Menu

1-1-3. Press the Down Arrow key (1) to scroll down the menu to apps.
1-1-4. Press <Enter> to go into the apps submenu.

The new application your application is listed in the menu.

1-1-5. Press <Y> to select the application your application.

362 www.xilinx.com & XILINX
© Copyright 2018 Xilinx



Lab Reference Guide

Selecting the application will be included in the build process.

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus
----). Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M>
modularizes features. Press <Esc»<Esc> to exit, <?> for Help, </> for Search.
Legend: [*] built-in [ ] excluded <M> module < > module capable

pio-demo
48] myapplD

eekpoke

< Exit > < Help > < Save > < Load =

Figure 460: Selecting the Application

1-1-6. Select and press Exit to return to the Configuration menu.

Building the Image

1-1. Build the image.
1-1-1. Make sure that you are in the root of the PetaLinux project directory (i.e.,
/media/xilinx/training/<the topic cluster name>/lab/ZCU102).
1-1-2. Enter the following command to build the image:
[host]$ petalinux-build

Note: This process will take approximately 15-45 minutes based on your system
configuration.

Running petalinux-build in the project directory will build the system image,
including the selected user application your application.

The full compilation log (build. log) is stored in the build subdirectory of the PetalLinux
project. The Linux software images and the device tree are generated in the
<plnx_project root>/images/linux subdirectory of the PetaLinux project.
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Booting the Linux Image on the Board (Running Netboot)

1-1. Boot the new Linux image on the board.

1-1-1. Press any key to stop auto-boot when you see messages similar to the following in the
GtkTerm window:

U-Boot (Feb 06 - 15:22:46 +0530)

DRAM: ECC disabled 512 MiB

MMC : sdhci@e0100000: O

SF: Detected S25FL256S_64K with page siize 64 KiB, total 32 MiB
In: serial

Qout: serial

Err: serial

Net: ZYNQ GEM: e000b000Hit any key to stop autocboot: 0

Zyng>

Figure 461: Stopping the Autoboot (ZedBoard)

If the system has booted, reset the board (BTN7) again and stop auto-boot.

Note: If you have finished setting the IP address and server IP address and saved once,
you can directly run the command run netboot.

1-1-2. Set the IP address for the target board so that it can communicate to the host and load
the new image:

Zyng> setenv ipaddr 192.168.1.10
1-1-3. Set the TFTP server IP to the host IP:

Zyng> setenv serverip 192.168.1.1
1-1-4. Save the environment to the SPI Flash:

Zyng> saveenv
1-1-5. Download and boot the new image using TFTP:

Zyng> run netboot

This command will download the image . ub file from /tftpboot on the host to the
main memory of the ARM Cortex-A9 MPCore system and boot the system with the
image.
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Running the Application in QEMU

1-1. Run the application in QEMU.
1-1-1. Enter the following command to boot the newly built PetaLinux image through QEMU:

# petalinux-boot --gemu --kernel

1-1-2. After the system boots, log into the system by entering root as the both the login name
and password.

Configuring Network Settings

1-1. Launch VirtualBox.

1-1-1. Select Start Menu > All Programs > Oracle VM VirtualBox > Oracle VM VirtualBox
to start the VirtualBox Manager program.

The VirtualBox Manager allows the creation of new virtual machines and facilitates
launching and controlling existing virtual machines. The left pane is populated with at
least one preconfigured virtual machine. The right pane shows an overview of the details
of the selected virtual machine.

1-1-2. Select the MPSoC_Ubuntu virtual machine titled from the left pane (1).

1-1-3. Click the green right arrow icon to launch the selected virtual machine (2) -or-
double-click the virtual machine (1).

| ﬂ Oracle VM VirtualBox Mal

-.\:-;‘ Details | '®J Snapshots

= general = preview

Name: Ubuntu_

Operating System: Ubuntu (64-bit)

_'J System

Base Memory: 4096 MB

Boot Order: Floppy, Optical, Hard Disk

Acceleration:  VT-x/AMD-V, Nested Paging, KVM Paravirtualization

Figure 462: VirtualBox Manager Window

The MPSoC_Ubuntu virtual machine will now launch in a new window. This window can
be changed in size, moved, minimized, or maximized just like any other program as
required.

1-1-4. Click the Maximize ([=l) icon in the window title bar to make it full screen if the virtual
machine window is not maximized.
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1-2. Disable the Static IP settings.
1-2-1. Press <Ctrl + Alt + T> to open a new terminal window.
1-2-2. Enter the following command to open the interface file:

gedit /etc/network/interfaces

1-2-3. Comment all the lines in the interfaces file except the two lines as shown below:
#interfaces (5) file used by ifup(8) and ifdown (8)
auto 1lo
iface lo inet loopback
#auto etho
#iface eth0 inet static
#address 192.168.1.1
#netmask 255.255.255.0
#broadcast 192.168.1.255
#gateway 192.168.1.
1-2-4. Press <Ctrl + S> to save the changes.
1-2-5. Click <X> in the upper-left corner of the gedit window to exit the editor.
1-2-6. Enter the following command in the terminal to shut down the OS:

sudo poweroff

1-2-7. Enter xilinx as password when asked to enter a password.

1-3. Change the VirtualBox network settings.

1-3-1. Select Network as shown in the figure below.

¥# Oracle VM VirtualBox Manager =NAEn X

File Machine Help

srlv I
i"l:"} I{w_or} g M (& snapshots

Mew Settings Discard Start

- SATAFortD: MPSoC_Ubuntu.vdi (Normal, 75.00 GB) -
M B Audio

Host Driver:  Windows DirectSound
Controller:  ICH ACS7

<z
(¥ usB

USB Controller:  OHCI, EHCI
DevissFilters: 0 (0 activel

Figure 463: Selecting the Network Tab
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1-3-2. Select the Enable Network Adapter option to enable the network adapter.
(€9 MPSaC_Ubuntu - Settings B

Shared Folders

User Interface

E General Network
System Adapter 1 | Adapter 2 | Adapter 3 I Adapter 4
Display @ Enable Network Adapter:)
Storage attached to: |Bridged Adapter  ~

) Mame: |Intel(R) Dual Band Wireless-AC 8260 -
IF Audio

B Advanced

@ Metwork
@ Serial Ports
ﬁ UsE

[ oK ] ’ Cancel

. o

Figure 464: Enabling the Network Adapter

1-3-3. Select the appropriate name option from the drop-down list.

This will vary from system to system. The figures shown here are for illustration purposes

only.
f ™
£53 MPSoC_Ubuntu - Settings [ 2 o]
E General Network
System Adapter 1 | Adapter 2 | Adapter 3 I Adapter 4
Display Enable Network Adapter
Storsge stached o
_ Name: [Intel(R) Dual Band Wireless-AC 8250 ~|
Pa Audio b Advanced IntEIR) Etheret Connection (2) 1215-M
R Lesel Tntel(R) Dual Band Wireless-AC 8260
@ Metwork Microsoft Virtual WiFi Miniport Adapter
Micrasoft Virtual WiFi Miniport Adapter £2
@ Serial Ports
ﬁ) UsB
E Shared Folders
E User Interface
[ OK ] ’ Cancel
W y

Figure 465: Selecting the Appropriate Network Connection
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This example shows that Intel(R) Dual Band Wireless-AC 8260 (or the wired network
Intel(R) Ethernet Connection (2) 1219-LM) is selected because it is the name of our
network connection on the Windows machine running at the backend as shown below.

-

=B
@le &/ ) Control Panel » Network and Internet » Network Connections » - ‘ 5 ’ ‘ Search Network Conn ¥l |
Organize v Connect To Disable this network device Diagnose this connection Rename this connection ~ » =~ O @
.‘. Wireless Network Connection ‘ ‘ No preview
> a xinxxilinx.com available.
Intel(R) Dual Band Wireless-AC 82...

& J

Figure 466: Network Connection on Windows Machine

You will have to check the network connection of your Windows machine and then select
the appropriate name in the VirtualBox.

1-3-4. Select the Advanced option in the Adapter tab in the VirtualBox to show the extra
configuration parameters.
1-3-5. Edit the configuration as shown below.
(€9 MPSaC_Ubuntu - Settings (B [t |
E General Network
Iﬂ System Adapter 1 | Adapter 2 | Adapter 3 I Adapter 4 |
Display Enable Metwork Adapter
Storage Attached to:
) MName: [InheI{R} Dual Band Wireless-AC 8260 ']
IF Audio
W advanced
B Network Adapter Type: [Intel PRO/1000 MT Desktop (32540EM) -]
@ Serial Ports Promiscuous Mode: [Allow All ']
(G) USE MAC Address: 080027F25582 =
Cable Connected
E Shared Folders
Port Forwarding
E User Interface
CK ] [ Cancel
Figure 467: Configuring Advanced Options
Note: The network connection name may be different in your environment.
1-3-6. Click OK to bring the changes into effect.
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Board, OS, COM, and IP Address Tasks

In This Section

Configuring the SDK or SDSoC Terminal for the ZC702 or Tera Term for the ZedBoard 369

Configuring the TEIrMINQL ...ttt ssses 373
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Configuring the SDK or SDSoC Terminal for the ZC702 or Tera Term

for the ZedBoard

1-1. ZedBoard users: Skip to the instruction below that begins with "ZedBoard

users: Open the Tera Term terminal program.”

ZC702 board users: Open the SDK or SDSoC terminal program.

1-1-1. Select the Terminal tab to access the terminal icons.

If the Terminal tab is not visible, select Window > Show View > Terminal. Note that

more than one terminal can be enabled at a time.
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1-1-2. Click the Settings icon (F).

1% Problems | ¥ Tasks | & Console | &l Properti 2 Terminal1 &2
O

Mo Connection Selected

®©

Figure 468: Accessing the Terminal Settings

aie-ud
4

Alternatively, you can also click the Connect icon (H) to open the Terminal Settings
dialog box. If the terminal was previously configured, this will open it with those settings
and connect to the associated COM port.

1-1-3. Configure the settings as follows:

o Select the connection type as Serial

o Select the port as the COM # discovered previously (in another instruction)

o Set the baud rate to 115200

Timeout (sec): 5

«* Terminal Settings ﬁ
View Settings:
View Title: Terminal 1
Encoding: [50-8858-1 -
Connection Type:

@rial a

Settings:
Port: coMm -
Baud Rate: 115200 -
Data Bits: 8 A

Lo ]l

Cancel

)

Figure 469: Configuring the Terminal Settings

1-1-4. Click OK.

The terminal session will be connected to the associated COM port on the PC.
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1-2. ZC702 board users: You have already associated a serial terminal with your
board. Skip to the next step.

ZedBoard users: Open the Tera Term terminal program.
1-2-1. From the Windows desktop, double-click the Tera Term icon to launch Tera Term.
Alternatively, you select Start > All Programs > Tera Term > Tera Term.

1-2-2. Select File > New Connection.
1-2-3. Select Serial as the connection (1).
1-2-4. Click the Port drop-down list to view the available COM ports.

Note: If your port is not listed, exit Tera Term, power cycle your board and restart this
step.

1-2-5. Select the COM # discovered previously (3).

Note that the ZC702 will show the Silicon Labs driver as shown in the figure below and
the ZedBoard will show the Cypress driver.

| Tera Term - [discon:

File  Edit Sety Tera Term: New connection :

_ TCPR{IP myhost.example.com
History
Telnet

2 35H S5H2
Other

o UNSPEC
Port: [COMI: Communications Port [COM1) = | e
»

COM1: Communications Port [COM1]
COMA
0K coms
COM: Silicon Labs CP210x USH to UART Bridge [COM
= select This COMPort o [ — e

22

Figure 470: Selecting the COM Port

Note: The COM port setting is specific to the computer being used and may need to be
different than shown. Use the COM port # that was discovered previously.
1-2-6. Click OK.

The terminal console window opens.
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1-2-7. Select Setup > Serial Port.

E COM™: baud - Tera Term ¥

File Editf] Setup |JControl Window Help
|

*" Terminal...

_.“’- Window...
Font...

Keyboard...
:

0

Figure 471: Opening the Tera Term Serial Port Setup Window

The Tera Term Serial Port Setup dialog box opens.

1-2-8. Confirm that the proper serial port has been selected (1).
1-2-9. Set the baud rate to 115200 (2).

Baud rate:

Data: - Cancel
Parity: none -

Flow control:

Transmit delay

0 msecfchar 0 msecfline

Figure 472: Setting the Parameters for the Serial Port

Note: The COM port setting is specific to the computer being used and may need to be

different than shown. Use the COM port # that was discovered previously.

1-2-10. Click OK (3).

Tera Term is now configured to receive and transmit serial information to/from the

evaluation board.
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Configuring the Terminal

The Terminal tab is used with a serial source (UART), SSH, or Telnet session. The
following instructions will show you how to configure this tab to work with a
serial UART.

1-1. Open the Terminal tab.

1-1-1. If the Terminal tab is not visible, select Windows > Show View > Other > Terminal >
Terminal to open it or create a new Terminal tab.

This will open a Terminal tab in one of the panels. The tab can be moved to any other
panel by click-dragging it to the new panel.

Note: More than one terminal can be enabled at a time.

1-1-2. Select the Terminal tab to access the terminal icons (1).

1-1-3. Click the Settings icon (£J) (2).

1% Problems | &) Tasks | & Conscle | =l Properties 4% Terminal1 &2 = 3
} 1% Iz BE| &~ B~
Mo Connection Selected @ @

Figure 473: Accessing the Terminal Settings

Alternatively, you can also click the Connect icon (N) to open the Terminal Settings
dialog box. If the terminal was previously configured, this action will not open the
Terminal Settings dialog box, rather it will attempt to open the communication channel
with the previously selected settings.

Changing the settings requires that you close the channel and use the Settings icon.
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1-2. Configure the settings as shown in the following figure.

1-2-1. Select the connection type as Serial.
1-2-2. Select the proper port for the COM #.

Your board must be on and connected; otherwise the USB bridge is not enumerated and
your COM port will not appear.

1-2-3. Set the baud rate to 115200.
«* Terminal Settings ﬁ1

View Settings:

View Title: Terminal 1

Encoding: [50-8858-1

1

Connection Type:

@_erial a
Settings:
Port: COM -
@ud Rate: 115200 -
Data Bits: 8 v
Stop Bits:
Flow Control:

Timeout (sec): 5

[ OK l l Cancel ]

Figure 474: Configuring the Terminal Settings

1-2-4. Click OK.

The terminal session will be connected to the associated COM port on the PC.
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Determining the COM Port Assigned by the USB Driver

A serial UART terminal emulator program provides a simple and straightforward
way to collect and transmit serial information using the RS-232 protocols. Most

modern PCs lack the traditional DB-9 connectors for RS-232 communication and
instead use USB ports.

From the PC's perspective there is still a COMx port being used; however, the
actual COM port number is not known until USB enumeration. The PC is capable
of supporting multiple COM ports, so it is important to know which connection is
the one to use when communicating with the development board.

When using a PC COM port with communications software (terminal emulator)
on the PC such as the SDK Terminal tab, Tera Term, or other software, it is
necessary to identify the COM port number associated with serial connection to
the evaluation board. This is done by identifying the USB COM port driver and
which COM port is being assigned.

1-1. Determine which COM port is connected to the USB serial port from the
board.

1-1-1. Make sure that the development board is powered on and the serial UART device USB
cable is in place.

This ensures that the USB-to-serial bridge will be enumerated by the PC host.

The Device Manager in Windows lists all of the hardware items in the system. While
there are a number of routes to opening the device manager, the easiest is as follows.

1-1-2. Click Start (1).
1-1-3. Enter the following into the search bar (2):

device manager

L

'\-;'}
All Programs

Figure 475: Accessing the Windows Application Search

Note: You may be asked to confirm opening the Device Manager. If so, click Yes.
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1-1-4. Expand Ports (COM & LPT) so that you can see all of the enumerated ports.
Various boards use different USB bridge chips. The name of the driver varies
correspondingly.
o ZC702/MicroZed board users: Locate Silicon Labs CP210x USB to UART Bridge

(COM#).

o ZedBoard users: Locate USB/Serial Cypress (COM#).
o ZCU102 users: Locate Silicon Labs Quad CP210x USB to UART Bridge: Interface 0

(COM#).

* Note that there will be a group of (at least) four COM ports listed. This is because
this board has a quad USB to UART bridge. Interface 0 and 1 are attached to
stdout 0 and 1, respectively. Also note the COM port number assigned to Silicon
Labs Quad CP210x USB to UART Bridge: Interface 0 (COM#)"as this is the COM
port number you will need when establishing communications with the board,
specifically the output from the PMU.

Note: The # indicates the port number for this serial connection.
Example:
File Action View Help I
¢ $| | E e I
a4 25 A paL T T e
b % Batteries
b ﬂ; Bluetooth Radios
b 4N Computer
D &
\w
=t
» |7 wrther devices
b ] PCMCIA adapters
o T Portable Devices
? Ports (COM & LPT)
‘? Communications Port (COML)
-IZT ECP Printer Port (L PT1)
“ ? Silicon Labs CP210x USE to UART Bridge (COMI
-> D =0T
:» j Smart card readers
>rﬁ|ﬁ0’1drﬁ and aay-ntr% » r .
Figure 476: Locating the Silicon Labs Com Port Driver
1-1-5. Note the COM# corresponding to the USB bridge chip.
This is the port number you will use when connecting a terminal to the board.
1-1-6. Close the Device Manager by clicking the red 'X" in the upper-right corner of the panel.
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Configuring the SDK Terminal

The SDK terminal is an interface that only supports serial port/UART
communications. The more general Terminal tab is able to support other formats,
such as SSH and Telnet.

1-1. Locate the SDK Terminal tab. Generally this tab is found in the same panel
as the console.

1-1-1. If the SDK Terminal tab is not currently visible, select Window > Show View > Other >
Xilinx > SDK Terminal to open it.

This tab typically opens in the same window as the console.

1-2. Configure the SDK Terminal.

1-2-1. Click the green '+' sign to open the Connect to Serial Port dialog box.

] SDK Terminal 22 @ A = 8
|

Click on + button to add a port to the terminal.@y -

e B

{ o
f Send | G|

Figure 477: Adding/Associating a Port to the Terminal

A pop-up appears asking you to configure the settings for the serial port.
1-2-2. Select the serial port that is connected to the device you want to communicate with (1).

This is the port number associated with the Serial Port/USB connection from your board.
This is often the highest-numbered com port, but not always. Your board must be
powered on in order to see this port.

1-2-3. Set the baud rate to 115200 (2).

& XILINX www.xilinx.com 377
© Copyright 2018 Xilinx



Lab Reference Guide

1-2-4. Leave the other settings at their defaults.

p
m Connect to serial port &J

Basic Settings
pot: | Per Instruction

Baud Rate: | Per |nstruction
2

[y

= Advance Settings

Data Bits:
Stop Bits:
Parity: Mone

Flow Control: | None

—
4 4 4

Timeout (sec):

.

Figure 478: Configuring the SDK Terminal

1-2-5. Click OK to save these settings and begin the terminal session (3).

Linux Operations

Opening a Terminal - Linux Ubuntu

A Linux terminal allows instructions to be entered directly via the command line
interface (keyboard), rather than executed by the operating system through a
GUI. A terminal can be used to completely configure and control a Linux system
without the need for a graphical desktop.

Even when there is a graphical desktop available for use, it may sometimes be
necessary or more convenient to use the terminal window to launch programs
and configure settings.

1-1. Open a Linux terminal window.
1-1-1. Press <Ctrl + Alt + T>.

This is the fastest and easiest way to launch a new terminal window with the current
directory set to the home directory of the user.
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Alternatively, you can:

o Click the Ubuntu symbol on the side bar from the Ubuntu desktop (1).
o Enter terminal in the search box (2).

o Select the Terminal application (3).

| ® @ terminal Enter
e terminal” [ —
E it Applications

3

kel K =
.y

é Terminal e moserial Terminal Serial port terminal

i Files & Folders

&l

Figure 479: Ubuntu - Locating the Terminal

A new terminal window will open.

Copying Lab Files to the /home Directory

1-1. Copy the files and the directory structure from the shared Windows folder
to your training directory in Linux.

For your convenience, a script has been prepared for you to make the
copying effort less error prone and tedious.

1-1-1. Enter the following command to run the shell script into the Linux terminal window:

[host]$ source /media/sf training/setup TopicCluster.sh
MPSoC_HSV_Build

This script will copy the starting point (the starting point contains the files required by
MPSoC_HSV_Build) of the lab from the Windows shared directory to your working
directory.
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Shutting Down Ubuntu Linux

1-1.
1-1-1.
1-1-2.

1-1-3.

Shut down Ubuntu Linux.

Click the System Settings icon in the upper-right corner of the Ubuntu desktop (1).
Select Shut Down (2).

The Shut Down dialog box opens.
Click Shut Down (3).

ty B = 4 11:45aM {3
About This Computer
Ubuntu Help
System Settings...
Lock
2 Guest Sessior

* 2 petalinux

LogOut ..

Suspei d e

Shut Down...

Shut Down

Figure 480: Shutting Down

Launching VirtualBox

1-1.

1-1-1.

Launch VirtualBox.

Select Start Menu > All Programs > Oracle VM VirtualBox > Oracle VM VirtualBox
to start the VirtualBox Manager program.

The VirtualBox Manager allows the creation of new virtual machines and facilitates
launching and controlling existing virtual machines. The left pane is populated with at
least one preconfigured virtual machine. The right pane shows an overview of the details
of the selected virtual machine.
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1-1-2. Select the the name of the virtual machine virtual machine titled from the left pane (1).

1-1-3. Click the green right arrow icon to launch the selected virtual machine (2) -or-
double-click the virtual machine (1).

X Oracle VM VirtualBox Mas

File Machine Help

' W general = preview

| 4] system

1) snapshots

Name: Ubuntu_/« = - . -
Operating System: Ubuntu (64-bit)

Base Memory: 4096 MB
Boot Order: Floppy, Optical, Hard Disk
Acceleration:  VT-%/AMD-V, Nested Paging, KVM Paravirtualization

Figure 481: VirtualBox Manager Window

The the name of the virtual machine virtual machine will now launch in a new window.
This window can be changed in size, moved, minimized, or maximized just like any other

program as required.

1-1-4. Click the Maximize ([=l) icon in the window title bar to make it full screen if the virtual
machine window is not maximized.
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Setting the Static Host IP Address on a PC (Windows 7)

These instructions illustrate how to change to or set up a static IP address on the
host (laptop) computer. Follow the reverse of these instructions to change back
to a DHCP-received address.

For labs that require an Ethernet connection between the laptop host computer,
the hardwired Ethernet settings on your host machine must be set up properly to
work with the hardware evaluation board. Typically, the PC's Ethernet port is set
to automatically request an IP address from the network DHCP client server.
Because the hardwire Ethernet connection will attach directly to the hardware
evaluation board, there will not be a DHCP server to supply the needed IP
address for the host computer. It is therefore necessary to reconfigure the TCP/IP
client (laptop) with its own static IP address. After you are finished with this lab,
you can repeat this step and set TCP/IP properties to obtain an IP address
automatically.

Most Xilinx software applications use a lab hardware (evaluation demo board) IP
address of 192.168.1.11. The host computer is required to have an IP address of
192.168.1.num, where num is any number between 2 and 255 except 11 (which is
reserved for the Xilinx hardware).

1-1. Set the static host IP address.

1-1-1. If wireless is on, it is suggested that you turn if off with the switch on your computer or
disable in settings.

How to perform this will vary with different PC wireless hardware.

While this step should not be necessary, there has been reports that the wired Ethernet
port does not work with static address (192.168.1.num) using the same base subnet
address of the wireless adapter.

1-1-2. Click Start (1).
1-1-3. Enter the following into the search bar (2):

network and sharing center
» All Programs 2
| o

Figure 482: Accessing the Windows Application Search
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Note: You may be asked to confirm opening the Device Manager. If so, click Yes.

1-1-4. From the Network and Sharing Center left pane, select Change Adapter Settings.

:.EIQ

» Control Panel » 2l Control Panel Tkems » Metwork and Sharing Center

Gu

= [ #|[ Search Controi Panet

ol

File Edit ‘“iew Tools Help
Contrel Panel Home . . . . .
View your basic network information and set up connections
Manage wireless networks 1 See full map
LS = (*]
2 XSJLANCER30 linksys_SES_6467 Internet
Change sdva ring (This computer]
SStings View your active networks Connect or disconnect
linksys. SES._ 6467 Access type: Internet
Public netwerk Connections: ] Wireless Network Cennection
(linksys_SES_6467)
Change your networking settings
ﬁ. Set up a new connection of network
Set up a wireless, broadband, dial-up, ad hoc, or VPN cannection; or set up a router ar access point.
i Connect to a network

Connect or reconnect to a wireless, wired, dial-up, or VPN network connection.

Choose homegroup and sharing options

Access files and printers lacated on other network computers, or change sharing settings.
Seealso
e Troubleshoot problems
Intemet Options Disgnose and repair netwark problems, or get troubleshooting information.
Windows Firewall

L]

Figure 483: Control Panel Networt and Sharing Center

1-1-5. Select the Ethernet adapter to be used.
1-1-6. Right-click and select Properties.

m:JQ » Control Panel » MNetwork and Internet » Metwark Connections »

File Edit ‘“fiew Tools Advanced Help #'-—'———'—"!-.

N
Renamﬁmnnemnn Ch
Bluetooth Metwork Connection Local Area Connection

_'-. Local Area Cunm’@unl
Mot connected o= Netwurk cable unp\ugged S _ Enabled ‘
= : .

Bluetooth Device (Persanal Area ... x -7 M Pt i
J  Disable

Organize « Disable this network device Diagnose this connection

| K
X
K

El‘l @?l

settings of this connection

=g Dizconnected

(&2 WAN Minipart (FPTP)

Wireless Network Connection W\reless Network Connection
- Status
il Mot connected
x d:lﬁ Picrosoft Wirtual WiFi kMiniport &, Diagnose i
Bridge Connections ;
D
Create Shortcut .'
Delete ’c
’SJ Renarme 5

24

@ Properties '

Figure 484: Network Connections

1-1-7. Click Yes to make changes (if necessary).
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1-1-8. Deselect Internet Protocol Version 6 (TCP/IPv6) (1).
1-1-9. Select Internet Protocol Version 4 (TCP/IPv4) and click Properties (2).

U Local Area Connection Properties lé]

Networking | Sharing

Connect uzsing:

.‘.'r il ) BT T Gagaltnd MNatwuoed. Commmt fior

This connection uges the following items:

& Client for Microsaft Metwarks
9 Deterministic Metwork, Enhancer
Bl 1105 Packet Scheduler )

1 =1 File and Printer Shating for Microsaft Netwarks 2
O R .
N

<t Link-Layer ['opofogy Discovery Mapper 1/0 Driver
& Link-Layer Topalogy Discovery Respander

B T
Install... Uninstal lJ

Diescription

i

Transmizsion Control ProtocalAntermet Protocol. The default
wide area network pratocal that provides communication
acioss diverse interconnected networks.

Figure 485: Local Area Connection Properties

1-1-10. Select Use the following IP address (1).
1-1-11. Enter 192.168.1.10 in the IP address field (2).

This value is fairly arbitrary, but it cannot be the same as the IP address designated for
the board.

The Subnet mask field should fill in with 255.255.255.0 automatically after leaving the IP
address field (3).

Bl
Internet Protocol Version 4 (TCP/IPv4) Properties - l&lﬂ
General

You can get IF settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
far the appropriate IP settings.

() Obtain an IP address au
1@ Use the following IP addres! 2

IP address: 192 .168 . 1 . 10
Subnet mask: 255,255 .255. O
Default gateway: . . . o

Obtain DNS server address automatically

@ Use the folowing DNS server addresses:
Preferred DMS server:

Alternate DNS server:

|7 validate settings upon exit

Figure 486: Set TCP-IPv4 Properties for Static Address

1-1-12. Click OK.
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1-1-13. Click Close.
1-1-14. Close the Control Panel.

1-2. To return to a DHCP obtained address, follow the same steps to return the
settings.

1-2-1. Select the Internet Protocol Version 6 (TCP/IPv6) option.

1-2-2. Select Internet Protocol Version 4 (TCP/IPv4) and click Properties.

1-2-3. Select Obtain an IP address automatically.

Internet Protocel Version 4 (TCR/IPv4) Properties l % —r S

General | alternate Configuration |

‘fou can get IP settings assigned aukamatically if vour netwaork supports
this capability, Otherwise, vou need to ask your nebwork adminiskrator
for the appropriate IP settings.

‘ (@ Obtain an IP address automatically ,
() Use the Following IP address:

() COhtain DNS server address automnatically
(@ Use the following DNS server addresses:

Preferred DM server:

Alternate DS server:

[T validate settings upon exit

[ oK ” Cancel ]

Figure 487: Set TCP-IPv4 Properties for DHCP Obtained Address

1-2-4. Click OK.
1-2-5. Click Close.
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Setting Up the Hardware - ZC702 and ZedBoard

Set up and connect the hardware evaluation board, or verify that this has
properly been done before turning on the power. The instructions that follow
apply to the ZC702 and ZedBoard. The figures will tell you which one you are
using. In some cases, the customer education FMC daughter card may or may not
be present, as it is not used in all lab exercises. Its presence in a lab that does not
utilize it will not cause a problem.

1-1.

1-1-1.

Connect the board to your machine to your machine as shown below.

Make sure that the following cables are always present:

o Digilent USB port cable: Platform download cable function

=  Micro A male to Type A male

= ZC702: Connector on U23 module (not shown in the ZC702 figure)

Note: Typically the Platform Cable module is not used (shown in the figure for

reference).

= ZedBoard: J17

o USB UART port: Provides for COMx communication

= ZC702:J17 — Mini A male to Type A male

= ZedBoard: J14 — Micro A male to Type A male

o Power supply

USB-
UART Port

USB-
JTAG Port

Ethernet

User LEDs T

Boot Configuration
Jumpers

Figure 488: ZC702 Development Board
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Qver Supply j

USB UART .
Cable

L PROG USB Cable
~

Figure 489: ZedBoard

ZC702 board users: Make sure that the FMC-CE card is plugged into the FMC1
connector.

EETTTTTY

- D

ZC-702 and
FMC-CE Card

Figure 490: ZC702 and FMC-CE Card
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1-1-2.

”

~ Power

3 Supply ZED Board and
Digilent FMC-CE Card
USB PROG

Cable

FMC-CE Card

OO

'
oc/413 [ e et EEEEr
s

LED Array

Processor
Reset

Figure 491: ZedBoard and FMC-CE Card

Power up the board using the mounted slide switch.

Verifying Board Jumper/Switch Settings Configured to Boot from the
SD Card

The your board evaluation hardware platform has jumpers (or switches) to select
the boot mode for the processor.

1-1. Verify that the your board hardware platform is properly connected and the
jumpers (or switches) are configured to boot from the SD card.

1-1-1. Confirm that the power to the evaluation board is OFF.

1-1-2. Ensure that the connections between the host PC and the hardware evaluation board are
correct (ask for assistance from the instructor if necessary).
The connections include power, serial bridge USB, Ethernet, and the USB Platform
download cables.

1-1-3. Make sure that the SD card with a Linux image is inserted into the board card slot.

1-1-4. Verify the jumper settings on the board are set up to boot from the SD card.
Refer to the "Jumper/Switch Settings your board - Boot from SD Card " topic under the
Hardware Requirements - your board Hardware Setup section in the Lab Reference
Guide, or ask your instructor for assistance.

388 www.xilinx.com & XILINX

© Copyright 2018 Xilinx



Lab Reference Guide

Powering Up the Hardware Platform

1-1.

1-1-1.
1-1-2.
1-1-3.
1-1-4.
1-1-5.

Apply power to (turn on) the your board hardware platform.
Make sure that AC power is connected to the power brick.

Ensure that the power brick is connected to the board.

Confirm the serial port USB connection between the board and the PC.
Confirm the USB-JTAG connection between the board and the PC.
Slide the power switch to the on position.

Some LEDs on the board will illuminate when the board is powered.

Preparing an SD Card

1-1. Prepare an SD card.

1-1-1. Insert an SD card into the PC's SD card slot.

1-1-2. Browse to the SD card drive using Windows Explorer.
Optional: You may want to erase or reformat the SD card at this time, which may
prevent any unwanted interaction with other files that may be on the card.

1-1-3. Open a second Windows Explorer window to browse to the location of the files you want
to copy to the SD card, which will be copied to the SD card.
Be aware that many SD card images are delivered as compressed files. You will need to
ensure that these files are properly decompressed unless otherwise indicated.

1-1-4. Drag-and-drop all the files from the source directory to the SD card directory.
This will automatically copy the files onto the SD card.
Note: The files should go into the root of the SD card unless there are specific
instructions to the contrary.

1-1-5. Close both Windows Explorer windows.

1-1-6. Remove the SD card from the PC card slot.

1-1-7. Turn off power to the hardware platform.
Note: The boot selection switches or jumpers must be properly set to boot from the SD
card. See the appropriate section in the Lab Setup Guide.

1-1-8. Insert the SD card into its slot on the hardware platform.
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Booting Linux

You must have an SD card with a properly constructed Linux boot image. This can
be open-source Linux, Petalinux, or a third-party image.

1-1. Set the jumpers/switches on your board to boot from the SD card.

If you do not recall how to perform this task, refer to the "Configuring the ZC702
Jumpers" section under SDK Operations in the Lab Reference Guide.

1-2. Insert an SD card with a properly constructed Linux boot image.

1-3. Apply power to the board.
1-3-1. Open a terminal window if you want to observe the Linux boot process.

This process typically takes several minutes to complete. The reason for apply power
prior to setting up a terminal window is that the PC must first "see” the UART (via USB).
This can only happen when the board is powered up. If you want to see all of the Linux
boot-up messages, you will need to recycle power on the board.

If you do not recall how to perform this task, refer to the "Configuring the SDK Terminal
for ZC702/6 and Tera Term for the Zed Board" section under SDK Operations in the Lab
Reference Guide.

Launching and Configuring the Tera Term Terminal Program in Serial
Port Mode

Tera Term is a popular public domain terminal emulation program. It is capable
of operating as a serial port terminal or as a telnet client. It is an alternative to
using the Terminal view that is built into SDK, which is recommended ONLY for
labs that drive data into the ZedBoard.

1-1. Launch the Tera Term terminal program.
1-1-1. Double-click the Tera Term icon on the Windows desktop to launch Tera Term.

Alternatively, you can select Start > All Programs > Tera Term > Tera Term.
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1-1-2. Select Serial as the connection (1).
1-1-3. Click the Port drop-down list to view the available COM ports (2).

Note: If your port is not listed, exit Tera Term, power cycle your board and re-start this
step.

1-1-4. Select the COM # discovered in the last step (3).

Note that the ZC702 will show the Silicon Labs driver as shown in the figure below and
the ZedBoard will show the Cypress driver or possibly just a USB Serial Port entry.

‘® erm - [disco =[] x ||

File  Edit Sety Tera Term: New connection

_ TCPR{IP myhost.example.com
History
Telnet

@ SSH S5H2
Other

o UNSPEC
Port: [COMI: Communications Port [COM1) = | e
»

COM1: Communications Port [COM1]
COMA
0K coms
COM: Silicon Labs CP210x USH to UART Bridge [COM
= select This COMPort o [ — e

22

Figure 492: Selecting the COM Port

Note: The COM port setting is specific to the computer being used and may need to be

different than shown. Use the COM port # that was discovered in the previous step.
1-1-5. Click OK.

The terminal console window opens.

1-1-6. Select Setup > Serial Port.

| @ COM™: baud - Tera Term ¥

File Edit{| Setup |YControl Window Help
i

*' Terminal...
..“’- Window...
Font...

Keyboard...
:

Dl

Figure 493: Opening the Tera Term Serial Port Setup Window

The Tera Term Serial Port Setup dialog box opens.

& XILINX www.xilinx.com 391
© Copyright 2018 Xilinx



Lab Reference Guide

1-1-7. Confirm that the proper serial port has been selected (1).
1-1-8. Set the baud rate to 115200 (2).
Baud rate: -
Data: 8 bit - Cancel
Flow control:
Transmit delay
0 msecfchar 0 msecfline
Figure 494: Setting the Parameters for the Serial Port
Note: The COM port setting is specific to the computer being used and may need to be
different than shown. Use the COM port # that was discovered in the previous step.
1-1-9. Click OK (3).
Tera Term is now configured to receive and transmit serial information to/from the
evaluation board.
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Connecting the ZC702 Board

Set up and connect the ZC702 board, or verify that this has properly been done
before turning on the power. All the connections are made to the board itself.

1-1. Connect the board to your machine as shown below. Note the location and
functions of the various connectors and buttons.
1-1-1. Make sure that the following cables are always present:
o Digilent USB port cable: Platform download cable function
= U23 - Type A male to Micro B (PCUSB A —» ZC702 USB Micro B)

= Connector on U23 module (highlighted in the illustration below, but not
connected)

» Note: The Platform Cable module may be used (shown in the figure for
reference); however, the preferred method is using the USB port

o USB UART port: Provides for COMx communication

= J17 — Type A male to Mini B (PC USB A — ZC702 USB Mini B (UART port) - J17)
o Most embedded Linux labs require an Ethernet (RJ45) cable

= PCUSBA — ZC702 USB Mini B (UART port) - J17
o Power supply

USB-
UART Port

Boot Configuration
Jumpers

Figure 495: ZC702 Development Board

1-1-2. Power up the ZC702 board using the slide switch.
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Connecting the ZedBoard

Set up and connect the ZedBoard, or verify that this has properly been done
before turning on the power. All the connections are made to the board itself.

1-1. Connect the board to your machine as shown below.

1-1-1. Make sure that the following cables are always present:
o Digilent USB port cable: Platform download cable function
= Type A male to Micro B (PC USB A — ZedBoard USB Micro B (JTAG port) - J17)

» Note: Typically the Platform Cable module is not used; however, it is
supported.

o USB UART port: Provides for COMx communication

* )14 - Type A male to Micro B (PC USB A — ZedBoard USB Micro B (UART port) -
J14)

o Most Linux labs require an Ethernet cable
= PCRJ45 — ZedBoard RJ45 (straight-through cable) - J11
o Power supply

Qver Supply C PROG USB Cable

USB UART
Cable

EEEEE

Figure 496: ZedBoard

1-1-2. Power up the ZedBoard using the mounted slide switch.
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Connecting the ZedBoard without the FMC-CE Card

Set up and connect the ZedBoard, or verify that this has properly been done
before turning on the power. All the connections are made to the board itself.

1-1. Connect the board to your machine as shown below.

1-1-1. Make sure that the following cables are always present:
o Digilent USB port cable: Platform download cable function
= Type A male to Micro B

» Note: Typically the Platform Cable module is not used; however, it is
supported.

= J17

o USB UART port: Provides for COMx communication
* J14 - Type A male to Micro B

o Power supply

@er Supply C PROG USB Cable

USB UART

.....

Figure 497: ZedBoard

1-1-2. Power up the ZedBoard using the mounted slide switch.
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Setting the Jumpers on the ZC702 Board

The jumpers connected to the Zynq device are read by the Stage 0 bootloader
and are used to determine where the Zynqg PS boots from.

1-1. Set the jumpers on the ZC702 board based on your booting requirements.
o Boot from SD card
e JTAG communications with PC (no boot)
o Boot from QSPI

The three following topics cover these cases.

Jumper/Switch Settings ZC702 - Boot from SD Card

SD Card Boot:

127 J28 J21 J20 J22 J25 J26

Figure 498: SD Card Boot Settings (ZC702 Board)
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Jumper/Switch Settings ZC702 - Boot from JTAG

JTAG Mode:

127 J28 J21 J20 J22 J25 J26

Figure 499: JTAG Boot Settings (ZC702 Board)

It is worth noting that if the SD card settings are used, but no SD card is present
in the socket, then the boot mode will fall back to JTAG.

ZC702 board has two JTAG cable options (most ATPs use option 1):

I. Digilent on-board platform cable USB interface using USB A-mini B cable: Set
SW10 (i.e. JTAG Select dip switches) on Zynqg board to "01"

2. Xilinx Platform USB: Set SW10 ( i.e. JTAG Select dip switches) on Zynq board to
"10".
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Jumper/Switch Settings ZC702 - Boot from QSPI

Flash Boot:

127 J28 J21 J20 J22 J25 J26

Figure 500: Flash Boot Settings (ZC702 Board)

Setting the Jumpers on the ZC706 Board

1-1. Set the jumpers on the ZC706 board based on your booting requirements.
o Boot from SD card
e« JTAG communications with PC (no boot)
o Boot from QSPI

The three following topics cover these cases.
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Jumper/Switch Settings ZC706 - Boot from SD Card

SD Card Boot:

SW11.1 SW11.2 SW11.3 SW11.4 SW11.5

Figure 501: SD Card Boot Settings (ZC702 Board)
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Jumper/Switch Settings ZC706 - Boot from JTAG

JTAG Mode:

SW11.1 SW11.2 SW11.3 SW11.4 SW11.5

Figure 502: JTAG Boot Settings (ZC706 Board)

It is worth noting that if the SD card settings are used, but no SD card is present
in the socket, then the boot mode will fall back to JTAG.

The ZC706 board has a Digilent interface option and you can use USB A-mini B
cable.

To use this cable instead of Xilinx Platform USB make sure that jumper settings is
in JTAG mode as mentioned above.

o Set SWA4 (i.e. JTAG Select dip switches) on Zynqg board to "01" which is to
select Digilent interface. Whereas to select Xilinx Platform USB SW4 should be
"10".
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Jumper/Switch Settings ZC706 - Boot from QSPI

Flash Boot:

Figure 503: Flash Boot Settings (ZC706 Board)
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Setting the Jumpers on the ZCU102 Board

1-1. Set the jumpers on the ZCU102 board based on your booting requirements.
e Boot from SD card
¢« JTAG communications with PC (no boot)

The following topics cover these cases.

Jumper/Switch Settings ZCU102 - Boot from SD Card
SD Card Mode:

Up

Figure 504: SD Card Boot Settings (ZCU102 Board)
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Jumper-Switch Settings ZCU102 - Boot from JTAG

JTAG Mode:

Up

Down

SW6.1

SW6.2

SW6.3

SW6.4

Figure 505: JTAG Boot Settings (ZCU102 Board)
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Setting the Jumpers on the ZedBoard

1-1. Set the jumpers on the ZedBoard based on your booting requirements.
e Boot from SD card
¢« JTAG communications with PC (no boot)

« Boot from QSPI

Jumper Settings ZedBoard - Boot from SD Card

SD Card Boot:

JP8/JP11 -
Mode 4

JP7/JP10 -
Mode 3

JP6/JP9 -
Mode 2

JP5/JP8 - JP4/JP7 -
Mode 1 Mode 0

ON/3.3V
Off/Gnd
Jumper - JP6 (shortened)
VADJ SELECT - 3V3
Figure 506: SD Card Boot Settings (ZedBoard)
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Setting Up the Hardware - KC705

Set up and connect the hardware evaluation board, or verify that this has
properly been done before turning on the power.

1-1. Connect the board to your machine as shown below.

1-1-1. Connect a USB cable from a USB port on your computer to the USB UART connector on
the evaluation board.

1-1-2. Similarly, connect the USB cable to the Digilent USB JTAG interface.

1-1-3. Ensure that the power cord is plugged in and turn on the evaluation board.

1-1-4. Make sure that the board settings are proper.

1-1-5. Ensure that all DIP switches (SW11) are in the off position.

FMC (HPC) FMC (LPC)

User LEDs

USB UART Power Switch

Interface - —
& XILINX. * !" O =FniC .
KINTEX™ . .
¥ N e o
| ¢ ! M { ~3 ’ iy Power Cable

USB JTAG
Interface

User DIP Switch
CPU Reset

User Push
Buttons

Kintex-7 XC7K325T-2FFG900C
FPGA (located under the fan)

Figure 507: KC705 Evaluation Board

You may be prompted to install drivers when the board is first connected. Do not allow
the driver installation to search the Web, but allow it to search for the drivers on your
computer.
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Default Switch Settings

1-1. Default DIP switch for SW11 user GPIO settings.

1-1-1. Set all the switch positions to the default settings.

OMN Position = 1

SW11

123
GPIO DIP SW \

.

OFF Position = 0
SW11 Default Switch Settings

Position Function Default
1 GPIO_DIP_SW3 Off
2 GPIO_DIP_SW2 Off
3 GPIO_DIP_SW1 Off
4 GPIO_DIP_SWO Off

Figure 508: KC705: SW11 Default Switch Settings
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1-2. Default DIP switch SW 13 mode and Flash address settings.
1-2-1. Set the switch positions to the default settings.

ON Position = 1

83558

OFF Position = 0
SW13 Default Switch Settings
Position Function Default
1 FLASH_A25 A25 Off
2 FLASH_A24 A24 Off
3 FPGA_M2 MO Off
N FPGA_M1 M1 On
5 FPGA_MO M3 Off

Figure 509: KC705: SW13 Default Switch Settings
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Setting up the Hardware - KCU105

Set up and connect the hardware evaluation board, or verify that this has been
done properly before turning on the power.

1-1. Connect the board to your machine as shown below.

1-1-1. Connect a USB cable from a USB port on your computer to the USB UART connector on
the evaluation board.
1-1-2. Similarly, connect the USB cable to the USB JTAG connector on the evaluation board.

1-1-3. Ensure that the power cord is plugged in and turn on the evaluation board.
1-1-4. Make sure that the board settings are correct.

HDMI Dual Quad-SPI FMC1 FMC2
Video Output|| Flash Memory || (HPC, 8x GTHs) (LPC, 1x GTH)

o.

USB-JTAG Connector|

User Clock Input SMAs|
IUSB-UART Ci !

User GPIO SMAs|

RJ45 '
(10/100/1000 MB/s Tri-Speed Ethernet ”

XCVR SMAS

(1x GTH to 4x SMAs)
2x SFP + Cages

(2x GTHs)

|
I fiovmss G
I ! ¥ UQ-_

) ! IGTH Reference Clock PCle Edge Connector JTAG Header l |XCKU040»2FFVA11SGE | DDR4 64-bit
| Input SMAs Gen3 x8 (4x16 Ci )

(8x GTHs)

Figure 510: KCU105 Evaluation Board
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