LENESAS Application Note

Renesas Synergy™ Platform

Debugging Thread X RTOS Applications R20ANO404EI0112
Using TraceX Sep 10, 2018

ThreadX® is an RTOS from Express Logic which is based on a high-performance embedded kernel. This application
note provides procedures to check ThreadX thread and object states (referred to as resources) during the development
of applications in e? studio for Renesas Synergy™. The procedure for starting TraceX® is also explained. For the
ThreadX specifications and functions, visit the Express Logic (http://rtos.com/) website. For TraceX specifications and
functions, visit the Synergy Software (https://www.renesas.com/us/en/products/synergy.html) page. Under the
Development Tools tab, select TraceX.

This application note explains examples using a project called Blinky with ThreadX that is available after installing
the Renesas Synergy™ Software Package (SSP). For procedures covering operations with Blinky with ThreadX, see
the Renesas Synergy™ e? studio v6.2 or Greater Getting Started Guide available on the Synergy Solutions Gallery

(https://www.renesas.com/us/en/products/synergy/gallery.html). This document describes general usage of €2 studio.

This application note supports SSP version 1.4.0 and later and e? studio version 6.2.0 and later.

Target Environment

The operations covered in this document were confirmed in the following environment.

Renesas Synergy™ Software Package (SSP) v1.4.0 or later

e? studio for Renesas Synergy™ v6.2.0 or later

ThreadX (requires development/production license, see section 5.1, Licenses for ThreadX)
Development Kit for DK-S7G2 Synergy MCU Group
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Debugging ThreadX RTOS Applications Using TraceX

1. Blinky Project with ThreadX

Using the Blinky Project with ThreadX for this module demonstrates TraceX usage to track threads, as well as the
Debug view in €2 studio for executed functions.

To create a new Blinky with ThreadX project, perform the following steps:

1. Open Synergy Configuration e? studio. Click File > New > Synergy C/C++ project.

File

=

L E

Edit Mavigate Search Project RenesasViews PRun Window Help

Mew

Open File...

Open Projects from File System...

Close

Close All

Save

Save As...
Save All
Revert
Move...
Rename...

Refrezh

Convert Line Delimiters To
Print...

Switch Workspace
Restart

Import...
Export...

Alt+Shift+MN > g§  Synergy C/C++ Project

™ Project...

= Other.

Ctrl+M

Ctrl+W
Ctrl+Shift+ W

Ctrl+5

Ctrl+Shift+5

F2
F5

Ctrl+P

Figure 1 Creating a new project
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Renesas Synergy™ Platform Debugging ThreadX RTOS Applications Using TraceX

2. Select the Renesas Synergy C Executable Project template (Figure 2). Click Next to continue.

Mew Synergy C/C++ Project O x

Templates for Mew Synergy C/C++ Project

All Renesas Synergy C Executable Project

.’. A C Executable Project for Renesas Synergy.

T Renesas Synergy C Library Project
!’ A C Library Project for Renesas Synergy.

T Renesas Synergy C++ Executable Project
!‘ A C++ Executable Project for Renesas Synergy.

Renesas Synergy C++ Library Project

!‘. A C++ Library Project for Renesas Synergy.

® < Back Mext = Finish Cancel

Figure 2 Selecting the Synergy C project template
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Enter the name of the project, such as Blinky_DK_S7G2, as required in the dialog box (Figure 3). Click Next.

3.
4. Make sure the License file (Figure 3) is set to the new SSP version 1.4.0.

ed studio - Project Configuration (Synergy C Executable Project)

e2 studio - Project Configuration (Synergy C Executable Project)

Specify the new project details.

Project Tecolchains

Hroject name | Blinky_DK_S7G2|

GCC ARM Embedded

| Use default location

E:\Renesas_App_Motes\workspace\e2studio_6_2_R2( | Browse...

default

License

License file: Change license file
C:\Renesas\ed_studio_6_2_R20180102\internal\projectgentarmlicenses\S5P_License_Example_EvalLicense 20180103

License Uetalls:
CUSTOMER INFORMATIOM: A
Company: Renesas Electronics America Inc,

UserMame: Renesas Synergy Evaluation User

Email: noreply@renesas.com

LICEMSE INFORMATIOM:

Issued: 05/01,/2018

W

Visit the Apps Gallery for license file and Pack file downloads

?) < Back Next > Finish Cancel
Figure 3 Entering the project name and license file
Page 5 of 23
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5.

Make sure the SSP version and the board values are correct in the Device Selection (Figure 4). Click Next to
continue.

e2 studic - Project Configuration (Synergy C Executable Project)

e2 studio - Project Configuration (Synergy C Executable Project)
Select the board support that you require,

Device Selection

S5P wversion: | 1.4.0 e

Board: S7G2 DK -

Device: RTF57G2THZANCBD
Select Tools Available Tools
Toolchain: GCC ARM Embedded w GCC ARM Embedded

4.9.3.20150529
w Debuggers

J-Link ARM
w RTOS

Express Logic Thread
w Smart Manual

Toolchain version: | 4.9.3.20150529

Debugger: J-Link ARM W

|Q Registers Supported
Software Manual Supported

'r:?::' Mext = Finish Cancel

Figure 4 Selecting the board and device version
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6. Select the Project Template Selection type as Blinky with ThreadX (). Click Finish.

e2 studio - Project Configuration (Synergy C Executable Project) O x

e2 studio - Project Configuration (Synergy C Executable Project) —
Select the type of project you wish to create,

Project Template Selection

O d BSP
- Base Board Support Package for the chosen Synergy family.
[Renesas.Synergy.1.4.0.pack]

O (3' Blinky
; Blinky project.
[Renesas.Synergy.1.4.0.pack]

® ()' Blinky with ThreadX

Threaded version of Blinky project.
[Renesas.Synergy.1.4.0.pack]

Code Generation Settings
Use Synergy Code Formatter

Figure 5 Selecting a project template

A new project is added into the project explorer window with the provided name.
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2. Using TraceX

TraceX is software that displays transitions of threads running under the ThreadX operating system on the PC. TraceX
can be directly started from the e? studio. The following procedures describe how to download, install, and start using
TraceX.

2.1 Installing TraceX

1. Select TraceX under the Development Tools tab on the Renesas Synergy™ Gallery
(https://synergygallery.renesas.com/) website (Figure 6).

:temems@@nerg : Synergy Software Package Development Tools
GALLERY

e? studio ISDE

GUIX Studio

me to the REERE

Figure 6 Navigating to the TraceX download page
2. On the TraceX download page, click DOWNLOAD (Figure 7) to download and install TraceX on the PC.

RENESASSynergy . Synergy Software Package Development Tools Software Add-Ons Support About
GALLERY

Software Release Information
TraceX
L TR ACEX Version 520
Release Date Dec 21,2010
DOWNLOAD
e Size 241.57 MB
716 wnloaded This Release
S AC S7G2, S3A7, 8124
Tool Details Documentation Release Archive
1.1.0

Express Logic, Inc

s Express Logic's hos of real-time

sed analysis tool that provides developers with a graphical
N to visualize and better unc

vents and enables th Jerstand the behavior of their real-t

ystems. With
em events like interrupts and context switches that occur People Also Viewed
out of view of standard debugging tools. The ability to identify and study thes

TraceX, developers ca early the occurrence of s

its, and to pinpoint the timing of

t of the overall system’s operation enables dey
problems by finding unexpected behavior and letting

their occurrence in the con

opers to resolve programming GUIX Studio

them investigate specific areas further.

Studio
Trace information is stored in a buffer on the target system, with the buffer location and size determined by the

application at run-time. The trace information may be uploaded to the host for analysis at any time — either post

mortem or upon a breakpoint. ThreadX implements a circular buffer, which enables the most recent "N” events to

be available for inspection in the ev of system malfunction or other significant event = I g R ‘Sﬁjgy"”

Copyright Disclaimer

©2002-2010 by Express Legic, Inc.

Renesas SSC

Figure 7 Downloading TraceX
3. Once downloaded, unzip the application file.

Note: Always Run the installer setup as an Administrator when installing TraceX software. To become an
Administrator, right-click the installer setup and select Run as Administrator from the drop-down menu. If the
installer setup is not run as an Administrator, the installation will exit with an error, such as missing files.
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2.2 Procedure for Starting TraceX
This procedure describes how to start TraceX from the €2 studio.

1. Register the source code files for ThreadX in the 2 studio by using the configuration editor (Figure 8 and Figure 9)
for the e? studio version installed.

2. Open the Threads tab page, specify items (1) to (5) in order, and register the source files.

{85 [Blinky_DK_57G2] Synergy Configuration &3

Threads

Threads £ 5

g?HAL,"Eommom

g_ioport 1/O Port Driver on r_iop
(1) g_elc ELC Driver on r_elc

g_cgc CGC Driver on r_cgc

| T '

HAL/Common Objects £ 0

HAL/Commeon Stacks

Generate Project Content

(2)

= B [ Ppackage 2

a| e

=t |

N
e [P

Driver

g_ioport 1/O Port
Driver on r_joport

g_elc ELC Driver on
r_elc r_cgc

g_cgc CGC Driver

(3} Framework

Source (5)

7
414 || 27

a1z

a1l

P10

£

a3

L

o507

o812

]

2001

=
514

504
s

005

512

Summary i BSP |C\ock5 { Pins l! hreadsl Messaging| (] ‘ Components|

1

12

Renesas Synergy S7G2 224 BGA - 224BGA (Top View)

Figure 8 Registering source files for ThreadX (v5.3.1 and earlier versions of the e? studio)

4% [Blinky_DK_57G2] Synergy Configuration 3

= B  §lPackage I

CHCIN R R

Threads Configuration : : : : b
Generate Project Content |
Panz [|Paos || 1 || vee || vio [veus
v v
Threads %) New Thread HAL/Common Stacks (2) 4] New Stack > % Remove F106 || Faot Ve 12 || 200 | vss
i) Remove Iy > Fuan [Pz |Fane | Face Fant vss
ﬁ“‘%HAUCommon 42 rg_:llcc ELC Driver on 4 rg_ccggcc CGC Driver on Framework v ‘,
g_elc ELC Driver on r_elc - - X-Ware * (4) ThreadX 4 ThreadX Source (5] F
g_cge CGC Driver on r_cgc @ e eI FerE =
(1) g_ioport [/O Port Driver on r_icpo 7 |7 "
& Blinky Thread il b = = e
pazs || paze pasz =t g
v
vss | veoo raz0 3 | potz Fan4
N M M
< PaDE || Pas 03 [ T4
oot [Fecn o7 Yoo [[Fszs [Fios
HAL/Common & [eyy Object =
Objects Vet | peco = VS facec
] Rermove -
v v
vee |[Pis PSS Bt Etd
v ¥ % ) .
= o Pi03 || Fioe Fenz VREFL POz
Yece ['Een Ve HuCC BrrF
Summary|BSP |CIocks|Pins Threads Messaging| Components|
Figure 9 Registering source files for ThreadX (v5.3.1 and later versions of e? studio)
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3. Disable the Show linkage warning shown in Figure 10 (e? studio v6.2.0 or later).

TX_BYTE_POOL_DELETE_EXTEMSI
TH_EVEMNT_FLAGS_GROUP_DELETE
TH_MUTEX_DELETE_EXTEMNSIOM(r
TH_CUEUE_DELETE_EXTEMSIOM(g
TX_SEMAPHORE_DELETE_EXTEMS
TX_TIMER_DELETE_EXTEMSIOM(tir
w Module ThreadX Source
I Show linkage warning Disabled I

Figure 10 Disabling the Linkage Warning Error

4. Check the Properties tab page and set the Event Trace to Enabled. Set the Trace Buffer Name, Trace Buffer
Size, and Trace Buffer Number Registries (see Figure 11), then update and build the project.

B Properties 532 |1#] B :.'=:'> e T =
Property Value &
Mot Interruptable Disabled (default)
Event Trace Enabled
Trace Buffer Name g_tx¢_trace_buffer
Trace Buffer Size 65536
Trace Buffer Number of Registrig 30 o

Figure 11 Setting the Event Trace

Note: The Trace Buffer Size on the S1 Devices is less than 16 KB and is based on the available RAM apart from the
application.
5. When building is completed, start the debugger and execute the program by selecting Run > Resume from the
menu.

If this process is repeated twice, an LED blinks on and off with an interval of one second. You may suspend
execution of the program by selecting Run > Suspend from the menu bar.

6. Use TraceX to check the result of the program’s execution. Set the method of starting TraceX. When the Run >
Launch TraceX Debugging menu item (Figure 12) is selected, a dialog box to start TraceX opens (Figure 13).

Run | Window Help
| % Instruction Stepping Mode 0 = % = 5@ <;-"' s : .
| Move to Line (C/C++)

Resume At Line (C/C++) [ € ¥ = O e variables &

[ Resume F8 Name
Suspend
| ® Terminate Ctrl+F2

| &+ Disconnect
Resume Without Signal

] @ Tracex | iE] Eunch TraceX Debuggmgﬂ
.. Step Into F5 |[@ Update TraceX Data

Figure 12 Setting the Start of TraceX Debugging

Note: The parameters to launch TraceX in Figure 13 are the values specified in Figure 11.
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=

TraceX Debugging

Buffer Start Address:  &tg_te_trace_buffer -

Buffer Size (bytes): 63536 -

EIEJE)

TraceX Path: CiExpress_LogichTraceX 5.2 N TraceX exe

IUndate Existing File

'i?::' ]9 | I Cancel J

Figure 13 Setting the parameters for starting TraceX

7. Click OK. TraceX starts and transitions from the program executions that are displayed. Alternatively, the path to
TraceX can be specified by opening the Preferences dialog box of the e? studio from the Window > Preferences
menu and selecting C/C++ > Renesas > TraceX.

Preferences = @

type filker text [ TraceX Tl > -
Language Mapping: =
> Mew CAC++ Project

» Property Pages Setti TraceX Path:  CihExpress_LogichTraceX 5200 TraceX exe U
a Renesas

Specify options for TraceX Debugging

Breakpoints
Device add-ins 5
Ernulator
Language Settin
Launch Settings
Logging
Renesas Pack Di:
Renesas Toolcha
Srnart Broweser
> Smart Manual
Synergy License
TraceX
Task Tags
Termplate Default Wa
- Help
> Install/Update
Library Hower

m

- Run/Debug
T d Tear:r 7 > IRestore Defaults‘ [ Saply ]
I/?) [ OK ] | Cancel ‘
Figure 14 Setting the TraceX path
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el Tracex 5.2.0 =5 =N =

File View Options Help

O du3 \E)QQ '-'L_,KH“ 0 wment P P M

Sequential View | Time View

Context Summary

T EETTEE TR PR EE R L
Event Summary zlEE ez e ez RS

Event ID

| Interrupt
| Initialize/Idle

| Blinloy Thread (0x1FFFOGEC) [Priority: 1]

Registered to: Renesas Seats Purchased:

Figure 15 Starting TraceX

8. After the program is executed from the Run > Resume menu, suspend execution of the program from the Run >
Suspend menu, then start TraceX and check that the data was updated.

When TraceX is started the second and subsequent times, you do not need to set the parameters again. Start TraceX
from the Run > Update TraceX Data menu (Figure 16).

[Run Window Help

i=+ Instruction Stepping Mode 0~ Q- o v i o
Mowve to Line (C/C++)
Resume At Line (C/C++) i*|€ ¥ = B = Variables

[ Resume F8 Mame
Suspend

1 Terminate Ctrl+F2

& Disconnect

Resume Without Signal

B TraceX v | [ Launch TraceX Debugging...

3. Step Into F5 |Update TraceX Data|

Figure 16 Updating TraceX data

[Tr| TraceX 5.2.0 - [Cr¥Users¥a5006654¥AppData¥Local¥ Temp¥tracex5099901086819787235.1r] [ @ ==
File View Options Help

WO dEI as @ »Q B o I

Context Summary

Event Summary 1'“:.“;;;;

Event ID ] 10 20 30 40 30 60 70
| Interrupt
| Initialize/Idle

| System Timer Thread (Ox1FFFOBAS) [Priorit
| Blinky Thread {0x1FFFOBAC) [Priority: 1]

=
=
=
=
=
=
=
=

Registered to: Renesas Seats Purchased:

Figure 17 Display after TraceX data is updated
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3. Using the RTOS Resource View Function

The e? studio has an RTOS resource view function that displays the state of resources of ThreadX. This procedure
describes how to use the RTOS resource view.

Note: If you are using the RTOS Resources function in e? studio version 5.3.1 and later, refer to the
following section. Set the Display of Executed Functions in Debut View, and set the RTOS
Integration in Debug View to No.

3.1 Displaying the RTOS Resources View

Because the RTOS Resources view functions only with the debugger running, first you need to build a project, such as
Blinky with ThreadX (see section 2.2), then start the debugger and select Renesas Views > Partner OS > RTOS
Resources. When the Select OS dialog box displays, select ThreadX (R) as shown in Figure 18. The RTOS
Resources view appears.

Run Window Help

l:.l'r{:'|"|' k - Q'-' - - -
Debug 3
a7 solution toolkit y (nergy Configuration [Blinky_
Partner 05 . v |rRTOS Reaources:l ]
Renesas 0S 3 I
Select 0S =
(W= Thread (F)

[7] Mever show thiz dialog box at dawnload.

[ 0] 4 ][ Cance| ]

Figure 18 Specifying the RTOS resources and the OS

For e? studio version 5.3.1 and later, select the OS in the RTOS Resources view (Figure 19 and Figure 20), rather than
in the dialog box.

) RTOS Resources 2
Select OS

05: | ThreadX -

["1 Never show display the Select OS at download.

Figure 19 Selecting the OS in v5.3.1 and later versions of the e? studio
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7] RTOS Resources £

| Profile | Thread | MessageQueue | CountingSemaphore | Mutex | EventFlag | MemoryBlockPool | MemoryBytePool | Timer| System | ReadyQueue(No.=Priority)

No.  Name Entry Status
1 Blinky Thread blinky_thread_func SLEEP

2 Not created
3 Not created

SuspendedFactor{ControlBlock*) OwnedTX_MUTEX*(top)

4 Not created
Aok ennbad

Run : OS[Initialize/Idle] (Ne.:0)

Priority

RunCount StackPointer StackStart StackEnd StackSize(bytes)
g 1ffezads 1ffe2770 1ffezb6f 00000400

Figure 20 RTOS Resources view

The tabbed pages from Thread to ReadyQueue(No.=Priority) show the state of each resource. Select a tabbed page to
check the state of a given resource.

Note:

The Profile tab is reserved for future extensions.

Table 1 Contents of each tabbed window

Name of tabbed window
in the RTOS Resources
view

Displayed information and
selections

Information to be displayed

Name Names of the threads
Entry Functions that start each of the threads
Status State of the thread
Suspended Factor (Control Block*) | Resource that is the source of
suspension
Thread OwnedTX_MUTEX*(top) Acquired top mutex
(e? stu_dlo VS'Q'O and Priority Priority
earlier versions) RunCount Number of times the thread is executed
StackPointer Current stack pointer
StackStart Address where the stack starts
StackEnd Address where the stack ends
StackSize(bytes) Stack size
Name Names of the threads
Entry Functions that start each of the threads
Status State of the thread
Thread Suspended Factor (Control Block*) | Resource that is the source of
(e? studio v5.3.1 and later suspension
versions) OwnedTX_MUTEX*(top) Acquired top mutex
Priority Priority
RunCount Number of times the thread has been
executed
Name Names of the threads
Entry Functions that started each of the
threads
) . Stack StackPointer Current stack pointer
(e* studio V513'1 and later StackStart Address where the stack starts
versions) StackEnd Address where the stack ends
StackSize(bytes) Stack size
MaxStackUsage(bytes) Maximum of the stack used currently
Name Names of the message queues
UsedCount Number of message queues in use
FreeCount Number of available message queues
MessageQueue TotalCount Total number of message queues

MessageSize

Message size

SuspendedTX_THREAD*(top)

Thread at the top of waiting threads in
a queue

R20AN0404EJ0112 Rev.1.12
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Name of tabbed window
in the RTOS Resources
view

Displayed information and
selections

Information to be displayed

CountingSemaphore

SuspendedCount Number of suspended threads

StartAddress Address where the message queue
starts

EndAddress Address where the message queue
ends

Name Names of the semaphores

SemaphoreCount Number of semaphores

SuspendedTX_THREAD*(top)

Thread at the top of waiting threads in
a queue

SuspendedCount Number of suspended threads
Name Names of the mutexes
OwnerTX_THREAD* Acquiring thread
Mutex OwnerCount Number of owners
SuspendedTX_THREAD*(top) Thread at the top of waiting threads in
a queue
SuspendedCount Number of suspended threads
Name Names of the event flags
Flag Current flag pattern
EventFlag SuspendedTX_THREAD*(top) Thread at the top of waiting threads in

a queue

SuspendedCount Number of suspended threads
Name Names of the memory blocks
FreeCount Number of available blocks
TotalCount Total number of blocks
BlockSize(bytes) Block size

MemoryBlockPool TotalSize(bytes) Total size of memory block pools

SuspendedTX_THREAD*(top)

Thread at the top of waiting threads in
a queue

SuspendedCount Number of suspended threads
StartAddress Top address of a memory block pool
Name Names of the memory pools
Free(bytes) Number of available bytes
Total(bytes) Total size of memory byte pools
FragmentCount Number of fragments
MemoryBytePool SuspendedTX_THREAD*(top) Thread at the top of waiting threads in
a queue
SuspendedCount Number of suspended threads
StartAddress Address where the memory byte pool
starts
Name Names of the timers
Timer Remaining Tick Remaining time
Re-initialization Tick Cycle time
System SystemClock System clock

ReadyQueue(No.=Priority)

QueuedTX_THREAD*(top)

Top ready thread
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4. Displaying Executed Functions in the Debug View

e? studio version 5.3.1 and later has an additional feature which shows executed functions per thread (Figure 21).

45 Debug 2 0 ~ L& iv|ee v= E
= main() at main.c:56 0x33b0
A o Thread #2 1001 (single core - Blinky Thread [Sleeping RC:19]) (Suspended : Signal : SIGINT:Interrupt)

= _tx_thread_system_return_inline() at te_port.h:347 0x3c3c ( Latest call)
= _Ix_thread_system_suspend() at b¢_thread_system_suspend.c: 710 0x3c3c
= _ftx_thread_sleep() at tx_thread_sleep.c:215 0x3ac2

= blinky_thread_entry() at blinky_thread_entry.c:56 0x3486

_bx_thread_shell_entry() at tx_thread_shell_entry.c:164 0x3a3c  ( Earlier call)

= O

o & Thread #3 1002 (single core - New Thread [Sleeping RC:898]) (Suspended : Signal : SIGINT:Interrupt)
_bx_thread_system_return_inlinel) at tc_port.h:347 0x3c3c

_bx_thread_system_suspend() at tx_thread_system_suspend.c: 710 0x3c3c
_bx_thread_sleep() at bx_thread_sleep.c:215 0x3ac2

new_thread0d_entry() at new_thread0_entry.c:9 0x34%¢
_bb¢_thread_shell_entry() at b¢_thread_shell_entry.c:164 0x3a3c

i = DxffT

s | C:/Renesas/e?_studio_5_2_1_005/DebugComp/arm-none-eabi-gdb (7.8.2)

p GDB server

Figure 21 Displaying functions in thread units
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4.1

This feature is set in the Debug Configurations dialog box.

Setting the Display of Executed Functions in the Debug View

1. Select the Run > Debug Configurations menu and open the Debug Configurations dialog box.
2. Select the Debugger tab and the Debug Tool Settings tab.

3. Set RTOS Integration in Debug View to Yes. If you select No, this feature is not available. This selection by

default is set to Yes.

Debug Configurations

Create, manage, and run configurations

I BX B~

type filter text
[©] C/C++ Application
[©] C/C++ Remote Application
[£7 Debug-only
=/ EASE Script
[©] GDB Hardware Debugging
[©] GDB Open0OCD Debugging
[£79 GDB Simulator Debugging (SH, RH850)
@ Launch Group

4 [t Renesas GDB Hardware Debugging

[£7] blinky_with_therad Debug

[£7 Renesas Simulator Debugging (RX, RL78)

Filter matched 11 of 13 items

@

Mame: blinky_with_therad Debug

Main{| %5 Debugger | = Startup| . Source| [C] Commaon
Debug hardware: |J-Link ARM ¥ | Target Device: R7FS7G27H

| GDB Settings | Connection Settings | Debug Tool Settings_J]

o

“

a IO
Use Default 10 Filename
10 Filename

4 General Debug
Reset After Reload

Yes

${eclipse_home}

Yes

RTOS Integration in Debug View
4 Memory

Endian
4 Break

Use Flash Breakpoints

Allow Simulation
4 Flash

Use CFI-Flash

WorkRam Start

1

2

]
]
3

es|

Little Endian

No
No

No
0x0

Apply

| Debug

l ’ Close

Figure 22 Setting for the display of executed functions
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4.2 Confirming the Display of Executed Functions
This feature displays information on the following items:

e Function names

e Parameters and local variables

o Register values

In Figure 23, the bl inky_thread_entry() function is selected in the Debug view, so the Variables view shows
the local variables after the function is executed, and the Registers view shows the register values.

45 Debug 32 0 - % i =0 wwv. n = B 1 Registers 2
4 . Thread #2 1001 (single core - Blinky Thread [Sleeping RC:33]) (Suspended : Signal : SIGTRAP:Tra » = ‘ @ et Name Value
_fx_thread_system_return_inline() at t<_port.h:347 0x3c3c Name Type Value - 4 54 General Registers

bx_thread_system_suspend() at tx_thread_system_suspend.c:710 0x3c3c (@ leds bsp_leds_t .} o 0x0

tx_thread_sleep() at tx_thread_sleep.c:215 0x3ac2 - level ioport_level_t IOPORT_LEVEL_LOW e Ox1ffe0640
nky_thread_entry() at blinky_thread_entry.c:56 0x3486 19 r2 0x10000000
_tx_thread_shell_entryf) at tx_thread_shell_entry.c:164 0x3a3c 3 Ox4
[ e 0x4
4 f® Thread #3 1002 (single cofe - New Thread [Sleeping RC:1627]) (Suspended : Signal : SIGFRAP: Wirs 0x0
_tx_thread_system_refurn_inline() at t=_port.h:347 0x3c3c A 8 r6 0x4528
_tx_thread_system_sufpend() at tx_thread_system_suspend.c:710 0x3c3¢ 3 e r7 0xD

_bx_thread_sleep() at fx_thread_sleep.c:215 Ox3ac2

new_thread0_entry() & new_thread0_entry.c:9 0x349¢

_tx_thread_shell_entry) at tx_thread_shell_entry.c:164 0x3a3c

[ iiiing

s C:/Renesas/e2_studic_5_2_1J005/DebugComp/arm-none-eabi-gdb
m

0000 e msomonfmgnemom

[ blinky_thread_entry.c 52

2000344c

e inid 1ication[]
Void blinky_thread_entry(void)
T

const uint32_t delayf~ threadx_tick rafe Hz/freq_in_hz;
f* LED tvpe strucifre */

oo
[Goport_level_t level = IOPORT_LEVEL_HIGH; )

/* Get LED information for this board */
86603450 R_BSP_LedsGet(&leds);

Figure 23 Displaying local variables and registers while functions are running
5. Appendix

51 Licenses for ThreadX

The RTOS resource functions and TraceX are available under the SSP evaluation license. However, the ThreadX source
files are not accessible (Figure 24). To access to the ThreadX source files, the SSP development and production license
must be registered using the following procedure.

{8t Synergy Configuration [Blinky_with_ThreadX_DK] M tx_thread_schedule.c &%

Decryption not permitted file:/C:/Users/as096654/e2_studie/workspace/Blinky_with_ThreadX_DK/synergy/ssp/src/framework/el/tx/tx_src/synergy/tx_thread_schedule.c

Figure 24 Source files for ThreadX are not accessible under evaluation license

5.1.1 Registering and Storing the Development and Production License of the SSP

Register the development and production license of the SSP by clicking Create a Developer/Production License on
the SSP page of the Renesas Synergy website (https://www.renesas.com/us/en/products/synergy/software/ssp.html).
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RENESAS @@nergy Synergy Software Package Development Tools Software Add-Ons Support
GALLERY

Synergy Software P

The qualified Renesas Synergy™ Sof
ThreadX® RTOS, X-Ware™ libraries and dri\

Download Create a Developer/Production License

What's New Software Features Download Details Demos & Applications Documentation

Figure 25 Checking of licenses
If you have registered for a license, store the information in the license file.

Development and Production License Information

This type of license is what you'll want to use when you move to full development and production of a Synergy-
based end-product.

Development and Production Licenses for the SSP can only be acquired by companies that have been registered
with the Synergy Gallery, and may only be ordered by Super Users within that company. Once a
Development/Production license has been created, it will be made available to all members of your company.

With a Development and Production License you gain these additional benefits and services:

+ Begin warranty coverage of the Synergy Software Package (S5P)
- Receive SSP maimenance releases
= Receive elevated product technical support status

* Full source code viewing of ThreadX® RTOS, ¥-ware™ components, libraries, stacks, and Application
Framework API code

= Easy upgrade to full source code editing, saving, and printing licensing

ging to a registered company

please c

Only a super user b
ney

order a new Development/Production License. If you require a
¥ super user that belongs to your company

act a Synergy

View Your Licenses

Figure 26 Displaying the license information
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To store the license file, save the XML files for the target SSP on the PC. It is recommended that you copy these files to
the following directory where the e? studio is installed.

..Renesas\e2_studio\internal\projectgen\arm\Licenses

User Account Information

Summary Licenses & Downloads Motification Settings

Licenses e U:;“;r All Companies
License Type Version Date Created Expiry Date Company Agreement Key
SSP (Development/Production) [7 110 20160516 Renesas System POF XML
Software d ) . Design

Renesas System

SSP (Development/Production) [ 1.0.0 2016-04-05 Design PDF XML
ssp S5P (Development/Production) [ 1.0.0 20160112 [R)"Eﬂﬁ;:s System PDF XML
¥ 5SP (Development/Production) [ 10.0beta3  201512-18 gﬁﬂﬁ;:s System PDF XML
e studio
10 ltems n
Figure 27 Storing license files
5.1.2 Registering License Files with e? studio

Register the stored license files with the e2 studio. When registration is completed, the source files for ThreadX become
accessible. When a new project is created, the license files are registered using the project wizard. If the project is
already created, the license files are registered from the Window > Preferences menu. The following procedure
describes registration of the Blinky with ThreadX project that is already created.

1. Select the Window > Preferences menu to open the Properties dialog box and the C /C++> Renesas > Synergy
License selection in the Preferences window (Figure 28).

Window | Help

Mew Window

Editor 3
Hide Toolbar

Show View 3
Perspective 3
Mavigation 2

&7 Refresh Debug Views

Preferences

Figure 28 Selecting the Window > Preferences menu
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2.

Click the Browse (...) button and select the license file that was stored in section 5.1.1 When you click OK, the
license file is registered.

Preferences

Language Mapping: =
s Mew C/C++ Project
Property Pages Setti
4 Renesas

Breakpoints
Dewice add-ins S
Ermulator
Language Settin
Launch Settings
Logging
Reresas Pack Di:
Renesas Toolcha
Srmark Browser
» armart Manual
Synergy License |=
TraceX
Task Tags
Template Default Wa
- Help
> Install/Update
Library Hower
> Run/Debug
. Tearn —
4 LU 3

Synergy License

License file:

= [[-o-]

- -

[C:\Renesas\eE_studio 5_0_0_043%internalyprojectgentarmilicenses\SSP_License_Fxa le

License Details:

CUSTOMER INFORMATICN:
Compamny: Renesas Electronics America Ine,
UserMarne: Renesas Synergy Evaluation User
Email: noreply@renesas.com

LICEMSE INFORMATION:
Issued: 06/02/2016

SUPPORTED COMPOMENTS:
Component: Synergy BsP
Permissions: Source=yes,Edit=yes, Save=yes View=yes Compile=yes

Fl

Wisit the SApps Gallery for license file and Pack file downloads

[T Replace encrypted files with decrypted files

m

[ Festore Defaults I [

Lpply ]

Lo I

Cancel J

Figure 29 Registering the license in the dialog box
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Website and Support

Visit the following vanity URLS to learn about key elements of the Synergy Platform, download components and

related documentation, and get support.

Synergy Software
Synergy Software Package
Software add-ons
Software glossary
Development tools

Synergy Hardware
Microcontrollers
MCU glossary
Parametric search
Kits

Synergy Solutions Gallery
Partner projects
Application projects

Self-service support resources:
Documentation
Knowledgebase
Forums
Training
Videos
Chat and web ticket

renesassynergy.com/software

renesassynergy.com/ssp

renesassynergy.com/addons

renesassynergy.com/softwareglossary

renesassynergy.com/tools

renesassynergy.com/hardware

renesassynergy.com/mcus

renesassynergy.com/mcuglossary

renesassynergy.com/parametric

renesassynergy.com/kits

renesassynergy.com/solutionsgallery

renesassynergy.com/partnerprojects

renesassynergy.com/applicationprojects

renesassynergy.com/docs
renesassynergy.com/knowledgebase
renesassynergy.com/forum
renesassynergy.com/training
renesassynergy.com/videos
renesassynergy.com/support
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or
arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application
examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by
you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the
product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic

equipment; industrial robots; etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.
Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are
not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause
serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all
liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user's manual or
other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the
reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified
ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a
certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury
or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult
and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and
sufficiently investigating applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics
products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable
laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws
or regulations. You shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or
transactions.

10. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third
party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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