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1 Introduction to RDS Software

RDS software is a software developed by Gowin Semiconductor
based on Andes Technology's Integrated Development Kit, used for
creating, building, debugging, downloading and managing Gowin
RiscV_AE350_SOC application programs. RDS software includes a
variety of customized components such as compilers, toolchains, ICE (In
Circuit Simulator) software and Andes AICE debugger drivers, Flash
Burner (Gowin Programmer), RTOS source code, help documentation,
etc. It can help users to run, edit, debug, download, and analyze
application programs on Gowin RiscV_AE350 SOC system.

The main components and functions of the RDS software are as
shown in Figure 1-1.

Figure 1-1 RDS Structure

Managed Build System Debugger Interface

Profiler Interface | ' Target Management

\ = ot focd
— | Debugger

——
Assembler Code Coverage

— FreeRTOS In-System
w—_ [ Zephyr | Programming

Commercial Scripting

Compiler

Real Evaluation Platform In Circuit Emulator

1(145)
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1.1 Overview
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The workspace of the RDS software consists of a combination of
panes called "views", which are grouped together to form a functionally

oriented "perspective".

The C/C++ Perspective, as shown in Figure 1-2, consists of the
Project Explorer View, Code Editor, and Console View, which allow you to
navigate and locate project files, edit code, and view standard input/output

results.

Figure 1-2 C/C++ Perspective

A /et - ae350_demo/src/dema/main.c - AndeSight_ RDS v5.1.1 - O x
File Edit Source Refactor Navigate Search Project Run Window Help
B WG & -iki8 B0 8- e (it BN B
i Project Explarer &1 = B |[lA Andes Project Creator [€] mainc &2 = d
BS ~ S ~
<
v =% ae350_demo + File . main.c
4 Binaries 4 * Author  : GowinSemicoductor
& Includes * Chip : AE358_S0C
6 * Function : Main functions
&= Debug 2 =
¥ (= src o
bs °
Ed P S INClUdES o m o m o e e e e
(& deme 11 #include "demo.h"”
H H :l S/ Definitions —- - - o e e
Project Explorer View 155 int main(void)
16 { .
17 // User application codes COde Edltol’
18 //
< > 19 // Run UART demo v
HTarget = 5= outline] = O
&] | = Hjl = |[ B Console 22 [ Properties [#) Problems 8 Terminal | [lla Function Cod | il Static Stack A Documents Wi = 0O
% Running Target &G%llgbg %ldavzﬁ-
}:9 Targets CDT Build Console [ae350_demo]
TS am e e e ey S oo N
Invoking: Size (section size listing)
riscv32-elf-size "ae35@_demo.adx” | tee output/.PHONY.size
text code rodata data bss dec hex filename
9474 8698 776 -] 736 lezle 27e2 ae358_demo.adx
Finished building: output/.PHONY.size
14 rins . Console View
16:23:41 Build Finished. @ errors, @ warnings. (tock 13s.461ms)
v
< >
=% 22350 demo = a8

The RDS software also defines Debug Perspective and Profile
Perspective, which can be accessed through clicking "Window >
Perspective > Open Perspective" on the main menu, or the "& | & [ 4"

on the toolbar, as shown in Figure 1-3 and Figure 1-4.
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Figure 1-3 Select Window > Perspective > Open Perspective

A C/C++ - 32350 demofsrc/dema/main.c - AndeSight RDS v5.1.1 — m] *®
File Edit Source Refactor Navigate Search Project Run  Window Help
-0 Rk B % k08 NeWne oo i ne] | ([
Editor »
I Project Explorer &2 = B |[/A Andes Project Creato = 8
Appearance ¥
=] <‘E—> - 1 /* [z ~
2 = Ul Mode >
~ 1% ae350 demo 3 * File i
> 4 Binaries 4 * Author Show View >
> Rl Includes E * Chip Perspective > [ Open Perspective 45 Debug
» = Debug 7 Mavigation » Customize Perspective... E Bcie
vz s 8 = . £n izi
=4 / S Do e E£Y Team Synchronizing
> = bsp 9 Preferences
d 18 // Includes --- Reset Perspective.. Other...
? (& demo 11 #include “"deme.h"” c
o Close Perspective
13 Close All Perspectives
14 S Definitions — oo T ————. -
15= int main{void)
16
17 // User application codes
< > 15 ry .
B Target 22 B Oulline} = 8
2] | = | L~ & Consale 2 =] Pmpertieswl_': Pmblemq@Terminanﬂg Function Co}ﬁﬂg Static Stack \l " Documents W = 0
> % Running Target &ﬁ}%l'—'ﬂgﬂ - B -5
-+ 1
> 5w Targets CDT Build Console [ae350 dema]
e e e S e "
Invoking: 5ize (section size listing)
riscv32-elf-size "ae35@_demo.adx" | tee output/.PHONY.size
text code rodata data bss dec hex filename
9474 8698 776 e 736 16218 27e2 ae35@_demo.adx
Finished building: output/.PHONY.size
16:23:41 Build Finished. @ errors, @ warnings. (toock 13s.461lms)
v
< >
< -
= ae350_demo - |
. .
Figure 1-4 Perspective Toolbar
A c/ci+ - ae350_demo/src/demo/main.c - AndeSight RDS v5.1.1 — O X
Elle Edit Source Refactor Navigate Search Project Run MWindow Help
Clm g | % -idh~i% |0 -8-F-JRETCE D |@|%’§$E|
|7 Project Explorer &2 = O ||/A Andes Project Creatar (@ main.c £ = 0
B& 7| 4 ,.
c
w5 ae350 demo 3 * File : main.c
> 4 Binaries 4  * author  : GowinSemicoductor
5 @ Includes 5 * Chip E358_50C
6 * Function : Main functions
> = Debug 7 =
v = src g * e/
» bs g
Bd " 18/ Includes oo
? (& demo 11 #include "demc.h™
12
13
14 // Definitions —-----mmm oo oo e
15=int main(void)
16
17 /4 User application codes
< B 18 I A
B Target 52 B2 Oulline] = 0
2] | = ﬁg| ﬂ [ii" B Bl Conscle & 15| PmperliesWL'Z Pmblems]@Terminaqﬁig Function Comﬂg Static Stack ] U Documents ] = 0

> 2 Running Target
> H Targets

O 4|5 GEEE =B B -8

CDT Build Console [ae350_demo]
=

Invoking: Size (section size listing)
riscv32-elf-size "ae358 demo.adx” | tee output/.PHONY.size

text code rodata data bss dec hex filename

9474 8693 776 a 736 1e21@ 27e2 ae35@_demo.adx
Finished building: output/.PHONY.size

16:23:41 Build Finished. @ errors, @ warnings. (took 13s.461ms)

<

=5 22350 demo

L
i

If the current perspective does not contain some of the desired views,
you can open them through clicking "Window > Show View" on the main
menu, as shown in Figure 1-5.
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Figure 1-5 Select Window > Show View

A c/iCt+ - ae350_demo/src/dema/main.c - AndeSight RDS v5.1.1

File Edit Source Refactor Navigate Search Project Run  Window Help

A~ |Qv;m-‘1 \.g|a$v0.8§- New Window
. = . Editor >
75 Project Explorer 2 O |/|A Andes Project Creato
- Appearance >
2%G ~ 16 /*
= PR e ——— Ul Mode >
~ 1% 22350 demo 3 File
4 Binaries a Autho Show View >
[ Includes 5 Chip Perspective >
Deb 6 Function
(= Debug 7 Navigation >
¥ = sre 8
= bsp a Preferences
d 1@ // Includes ---
= dema 11 #include “"demo.h"
12
13
14 // Definitions -----------oommomomn
15= int main(wvoid)
17 // User application codes
< > 18 /
M Target 22 5= Qutlne] = 8
& | =N B | = || & Console 2 " _[[] Properties|[£. Problems | (&~

X Running Target
& Targets CDT Build Console [2£350_demo]
el =kl

Tmwarg T s

Invoking: Size (section size listing)

riscv3z-elf-size
text code rodata
9474 8698 776 ] 736

Finished building: ocutput/.PHONY.size

data bss

16:23:41 Build Finished. @ errors, 8 warnings. (tock 13s.461ms)

<
1% 2e350_demo

Build Targets
C/C++ Projects
Consale
Include Browser
Navigator
Outline
Problems
Project Explorer
Properties
Search

Tasks

Terminal

Other...

Alt+Shift+Q, C

Alt+Shift+Q, O
Ale+Shift+Q, X

Alt+Shift+Q, S

Alt+Shift+Q, Q

dec

18218

"ae358_demo.adx” | tee output/.PHONY.size
hex filename

U= e o

27e2 ae358_demo.adx

Documents = B

=% | ™ B~

~

1.2 Start Software

After installing the RDS software on a local Windows PC, you can
double-click the desktop shortcut "B or the installation directory
"AndeSight RDS_v511\ide\AndeSight.exe" to start the RDS software.

1.3 Component Revision

MUG1025-1.3E

Refer to the following steps to view the installed components of the

RDS software:

1. Select "Help > About AndeSight RDS v511" on the RDS software

main menu, as shown in Figure 1-6.
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Figure 1-6 Select Help > About AndeSight RDS v511

A C/C++ - 2e350_demoy/srcfdemo/main.c - AndeSight RDS v5.1.1
File Edit Source Refactor Navigate Search Project Run Window Help

- O X

0 items selected

A~ | & ~igh v WG| r OB g v @ HelpContents :@‘\%*{sﬁ
Z  Search
l{ Project Explorer &2 = B ||[f Andes Project Creator En” = B
Show Contextual Help
B8 T o , ~
£ 2e350 demo < Show Active Keybindings... Ctrl+Shift+L
- 3
4 Tips and Tricks...
5 * Chip Cheat Sheets...
6 Functien
7 . Documents Window
; Check Update
18 // Includes ---------——- Install New Software.. b
o #include "deme.h f5 License Content
12 d
13 ‘
14 /7 Definitions - oo A About AndeSight RDSvS.11 |
15= int main(wvoid)
16 {
17 // User application codes
18 17 .
M Target 32 B= Outline| = O
& | = ml ~ || B Console 1 [ Properties | (£ Problems | & Terminal | [l Function Code Size | filly Static Stack Analysis = O
% Running Target M.
3¢ Targets No consoles to display at this time.

2. Inthe "About AndeSight RDS v5.1.1" dialog box, view the RDS
software version you are currently using, as shown in Figure 1-7.

Figure 1-7 About RDS

AndeSight/IDE
Version: 5.1.1
Copyright (c) 2005, 2022. Andes Technology Corporation.
. All rights reserved.

ANDES Visit http://www.andestech.com

TECHMOLoGy This product includes software developed by the
Apache Software Foundation http:/fwww.apache.org/
This software contains icons from icons8 https://icons8.com/

SHPOEeS @

- . .
':?/' Installation Details

A About AndeSight RDS v5.1.1 O *

3. Click "Installation Details"; and in the "AndeSight_RDS v5.1.1
Installation Details" dialog box, the "Version Information" list displays
the version information of the installed components of the RDS

software, as shown in Figure 1-8.
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Figure 1-8 Component Revision Information

A AndeSight RDS v5.1.1 Installation Details O x

Installed Software | Installation History | Features | Plug-ins| Configuration|

== ==== ====== AndeSight/ide ~

AndeSight RDS v5.1.1

S S S ice
Andes ICEman (Open0CD) 5.1.1-g3a34fc9 (20822-84-22-14:27)
AICE-driver DLL version: 1.2.6.8

S S S sid
AndeSim v1.1@.6088 (35542be)

S = ====== nds_ldsag

Andes LdSaG versicn (2822-85-18)

=== ==== ======  nds32le-elf-mculib-v5/bin
.ghu (2022-85-83_nds321le-elf-mculib-v5-8856622c933) 10.3.8

riscv32-elf-gec
2-85-84 riscv32-elf-85bad23ad4e@) 8.2.50.20190522-git

GNU gdb (202

== ====== nds32le-elf-mculib-v5d/bin
riscy32-elf-gec.gnu (2022-85-83_nds32le-elf-mculib-vSd-8856622c933) 10.3.08

GNU gdb (2022-85-83_riscv32-elf-85ba823a40@) 8.2.50.20190522-git

====== nds32le-elf-mculib-vSf/bin ¥

|/':?:| Copy to Clipboard

1.4 Workspace

Workspace is used to save and manage the software projects of RDS
software, the default path is "USER_HOME\AndeSight5\workspace".

When you start the RDS software for the first time, the
"AndeSight RDS v5.1.1 Launcher" dialog box will show the path to the
current workspace of the RDS software, as shown in Figure 1-9. If you
want to continue to save and manage the software project in this
workspace, click "Launch". If you want to change or create another
workspace, click "Browse..." to specify the path to the other workspace.
Note that the path to the workspace must consist of characters (A-Z, a-z,
0-9), underscore (_), and hyphen (-).

Figure 1-9 RDS Launcher

A AndeSight RDS v5.1.1 Launcher X

Select a directory as workspace

AndeSight_RDS v5.1.1 uses the workspace directory to store its preferences and development artifacts.

Workspace: g D:\AndeSights_RDS\workspace ~ Browse...

[JUse this as the default and do not ask again

» Recent Workspaces
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The RDS software includes 3 languages (English, Japanese and
Simplified Chinese) for displaying the software's menus, wizards, dialog

boxes, other texts, etc.

Refer to the following steps to change the language of the software:

1. Select "Window > Preferences > Language" on the RDS main menu,

as shown in Figure 1-10.

Figure 1-10 Select Window > Preferences > Language

A C/C++ - AndeSight RDS v5.1.1 [GOWINSemic]
File Edit Source Refactor Navigate Search Project Run  Window Help

A g~ vig v wl{;vovg New Window
. = . Editor
75 Project Explorer 3 O ||[E% Andes Project Creato
- Appearance
== 18 /*
- 2 Ul Mode
=% ae350_demo 3
" Show View
5 Perspective
7 Navigation
9 Preferences
1@ // Includes ---
11 #include "demo.h"
12
13
14 // Definitions ----------o-mmoooooon
15= int main(void)
17 // User application codes
18
8 Target 11 _EF Outline = O
& ‘ = H_‘,l <~ || & Console &2 [ Properties|[Z] Problems

£ Running Target

I Targets No consoles to display at this time.

0 items selected

— ] *
TS o] | @
= 0
~
v
48 Terminal | flly Function Code Size | illly Static Stack Analysis = g
-5~

2. Select a display language and click "Apply". In the "Change the
displayed language" dialog box, click "Yes" to restart the RDS

software, as shown in Figure 1-11.
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Figure 1-11 Change the Language

<

A Preferences

type filter text

General

Binutils Preferences
CiC++

Chip Profile Settings
CMakeEd

Geov

Help

Install/Update

Jython external library
Language

LdSaG

License

Remote Development
Remote Systems
Run/Debug

Script Shell

Target Management [
TCF Agent Configurati
Team

Terminal

Validation

G
@ Ry e

O
Language "o -
Change the displayed language
{ English
Iz[E A Z(Japanese)
Hz(Simplified)
Apply

Apply and Close

Cancel

3. After the RDS software is restarted, the software is displayed in the
changed language.

1.6 Quick Start

the RDS software to create/build/debug application programs.

1.

MUG1025-1.3E

This section provides quick start method to help users to quickly learn

Refer to the following steps to learn the application flow of RDS
software:

Double click the desktop shortcut "8" or the RDS software installation
directory "AndeSight RDS_v511\ide\ AndeSight.exe" to start the RDS

software.

In the "AndeSight_ RDS v5.1.1 Launcher" dialog box, the default path
of the workspace is "USER_HOME\AndeSight5\workspace"; click
"Launch" to continue, as shown in Figure 1-12.
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Figure 1-12 RDS Launcher

A AndeSight RDS v5.1.1 Launcher

Select a directory as workspace

AndeSight_RDS v5.1.1 uses the workspace directory to store its preferences and development artifacts.

Workspace: g D:\AndeSight5_RDS\workspace

- Browse...

[JUse this as the default and do not ask again

» Recent Workspaces

Cancel

3. In the project creator view (Andes Project Creator), select "Connection
Configuration”, "Project Language" and "Chip Profile"; double-click the
selected "Chip Profile" or click "Create Project..." to create a software

project, as shown in Figure 1-13.

For example:
Connection Configuration: ICE

Project Language: C

Chip Profile: GOWIN-AE350 (ADP-AE350-A25-GOWIN)

Figure 1-13 Project Creator View

A C/Ct++ - - AndeSight RDS v5.1.1
Fle Edit Source Refactor Navigate Search Project Run Window Help

A~ | & ~ i~ BlHFE-0-Q-& 4 -
{5 Project E £3 = B |[[A Andes Project Creator i3
H S T| Connection Configuration
O Simulator | AndeSim | |@ICE |ICE ~
Chip Profile (Double click to create project...)
Chip Profile Name Chip ID cPU
~ GOWIN-AE350
ADP-AE350-A25-GOWIN ADP-AE350-A25-GOWIN [A25]
AT x> So| = A8

& B || = | Project Creator | Preferences
% Running Target

S 8 e & Console 2
3 Targets

No consoles to display at this time.

0 items selected

[T Properties | (£ Problems | @ Terminal | ills Function Code Size |l Static Stack Analysis| 23 Call Hierarchy

- [m] X
- = @R
= 0

Arejert Language
Oces Create Project...

4. In the "C Project" dialog box, specify the Project name, Location,
Project type and Toolchains, and click "Next", as shown in Figure 1-14.
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For example:

Project name: ae350_demo
Location: D:\RDS\workspace
Project type: Empty Project
Toolchains: nds32le-elf-mculib-v5

Figure 1-14 Create a C Project

A CProject O

Create C project of selected type

C Project —

Chip Profile: ADP-AE350-A25-GOWIN = "

Project name: ae350_demo|

Use default location

D:A\RDSS\workspace\ae350 dema Browse...
default
Project type: Taolchains:
v Co Andes Executable |l [ nds32le-elf-meulib-vs o)
® Empty Project nds32le-elf-meulib-v5d
® Hello World ANSI C Project nds32le-elf-mculib-vsf
(= Andes Shared Library nds32le-elf-newlib-v5
(= Andes Static Library nds32le-elf-newlib-vsd
(= Makefile project nds32le-elf-newlib-vaf v

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

5. In the Project Explorer view, select the created software project and
click " %" (Build) on the toolbar to build the software project, as shown

in Figure 1-15.
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Figure 1-15 Build a New Project
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A C/C++ - 28350 demo/srcfdemo/main.c - AndeSight RDS v5.1.1 — O x
File Edit Source Refactor Navigate Search Project Run Window Help
7\ l%-h&-;; G- 0-@-® - I RCRS [cuick access] | | EIE@ 4
&5 Project £ 22 = 0 |[/A Andes Project Creator r@ main.c & = 8
2% - 18 /% ~
5 s
v |5 ae350_demo 3 . main.c
> 4 Binaries a GowinSemicoductor
> @) Includes 5 AE350_SOC
6 : Main functions
> = Debug 7
™ = src 8 */
> & bsy 9
Bd " 18/ INElUdes —--m oo oo e e e e e e
> & demo 11 #include "demo.h”
2 22350 demo Debugl/| 12
13
14 /7 Definitions —----mmmm oo o e e
15% int main(void)
15 {
17 /!
< > 18 /4 User application codes
19 I
AT 23 = g 20
21 // Run UART demo v
H| R Wm v B
2% Running Target = =
Y Targets B Console i3 B Properlies][:_.‘ Prob\ams} @Tarminanlﬂg Function Cade SizeWEE Static Stack Analysis]} Call Hierarchﬂ =]
kS
IR N N N =R e
CDT Build Console [ae350_demo]
Finished building: output/ae356_demo.bin ~
Invoking: Size (section size listing)
riscv32-elf-size "ae35@_demo.adx" | tee output/.PHONY.size
text code rodata data bss dec hex filename
18856 9083 968 2] 720 18776 2al8 ae35@_demo.adx
Finished building: output/.PHONY.size
v
< >
Hi 8
executable file, as shown in Figure 1-16.
. . . . .
Figure 1-16 Compilation Results in the Console View
A C/C++ - 28350 demo/srcfdemo/main.c - AndeSight RDS v5.1.1 — O x
File Edit Source Refactor Navigate Search Project Run Window Help
A DGl G -k %40 0-® 1 er D [avick access| | 5 | Bl @ 4
It Project Explorer & =G ¥ = 08 ||[/Al Andes Project Creator f@ main.c 2 = 8
v 25 2e350_demo ~ 18 /% "
Bogioo L
>b_ Binaries 3 * File : main.c
> ) Includes 4  * author  : GowinSemicoductor
~ (= Debug 5 * Chip : AE358_50C
s & output g ’ Function : Main functions
> = src 8 *f
> %. ae350_demo.adx - [Andes/le] 9
makefile 18 // InCludes —- - s s s s oo e e oo
e 11 #include "demo.h"”
| & objects.mk 12
& sources.mk 13
14 // Definitions -----------m-mmmmm e
M= EXECUtable 152 int main(void)
> (= bsp 15 {
5 = demo 17
212350 dema Debualaunch © 18 /4 User application codes
19 1
8 Target Manage 2 . 5= Dutline] = 8 20
21 // Run UART demo M

g Em MM -

£ Running Targst

B Console 2 =] Properties} = Prob\ems} o Tarminaﬂ [ills Function Cod ] il Static Stack AW e call Hierarchﬂ = 8

» o Targets

CDT Build Consale [26350 dema]

== e N =R i

Finished building: output/.PHONY.size

riscv32-elf-size "3e350_demo.adx” | tee output/.PHONY.size
text code rodata data bss dec hex filename
18856 9988 968 [} 720 10776  2al8 ae35@_demo.adx

~

18:99:54 Build Finished. @ errers, @ warnings. (tock 11s.3@ms) Compl|at|0n reSL”ts

=5 22350 demo

iy

7. Insert Gowin FTDI USB programmer into the PC host, and
simultaneously connect it to the constrained JTAG interface of the
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RiscV_AE350_SOC on the development board. Click "# " (Debug) on
the RDS software toolbar to start debugging, as shown in Figure 1-17.

Figure 1-17 Debug a New Project

A Debug - 26350 demo/src/bsp/ae350/start.s - AndeSight RDS v5.1.1 — O x
File Edit Navigate Search Project Run Window Help
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/ tialize st ter */ = =
& 2e350_demo Debug.launch Lo eaaliee stack pointe Wil Registers 52 =]
m sp, T HE | et mey 7

~
#ifdef _ nds_execit Name
/* Initialize EXEC.IT table */ &% All Registers
la te@, ITB BASE_
csrw uitb, t@

#endif
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v & Running Target
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#ifdef _ riscv_flen
/* Enable FPU */
1i t@, MSTATUS_FS
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5P Targsts ¥ |[0Bre M\ B Mo |@De| = O
& ® & -
B Conso 2 [2] Probl | [ Prope | & Termi | [G] GDB ‘Disass| = [ | =
M |%Eﬁ?§l@|=‘avﬁv
ae350 demo Debug [MCU Program] ae350 demo.adx
K JE = -

8. Enter the debug perspective, and click "I=", "Z.", "=" on the debug
view toolbar to control debugging thread; you can also view the
debugging results through other debugging view (variable view,
register view ...... ), as shown in Figure 1-18.

Figure 1-18 Debug View

A Debug - ae350_demoysrc/demo/main.c - AndeSight_RDS v5.1.1 - [m] x
File Edit Source Refactor Navigate Search Project Run Window Help
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v =5 2350 demo w o Thread #1 (Suspended : Breakpoint) Name Type Value
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2 #if RUN_DEMO_INTR
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#endif

a¢350_demo Debuglaunch

Y = s
£ o [ g o
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#if RUN_DEMO_LED aa .
ST 44 General Purpose Registers
o- - = = i . R . .
W Target Manag 52 _{E Outline o endif L4 Floating Point Registers v
SECIET im0 Y

17
// User application codes

i/}

~ o Running Target
‘BE ADP-AE350-A25-GOWIN ICE-ICE: 9902
He Targets

129

9 Bre X B\ Mo | @ De = B8

<
& -
B Conso 2 [2 Probl | [T Prope | & Termi | [G GDB © isass = 0 & = ‘ =
"EEIEEEEEECEEE
ae350 demeo Debug [MCU Program] ae350_demo.adx
Writable Smart Insert 123:1 A aE -
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9. Insert the Gowin FTDI USB programmer or GWU2X programmer into
the PC host, and simultaneously connect it to the JTAG interface of
the FPGA on the development board. Click on the "®" (Flash Burner)
on the RDS software toolbar to launch Gowin Programmer and
download the software programming binary file, as shown in Figure
1-19. If using Gowin FTDI USB programmer and WinUSB driver for
the download, you must uncheck "using ft2xx driver" option in the
"Cable Setting" dialog box, as shown in Figure 1-20.

Figure 1-19 Download Software Project

A C/C++ - 22350 demo/src/demofmain.c - AndeSight RDS v5.1.1 — [m] x
File Edit Source Refactor Navigate Search Project Run Window Help
A0-@GI%-ik-[8] s/ 4-0-0-7- e oo i e 2 [ 2
li Project Explore &3 = O |[/A Andes Project Creator [£] main.c & = g
BB T 0 eieiirsaeceeriannsseeerans s seebaAns s ee e AAns ot AARn S o AAnnsme b Ann s seeniaa 2
s 2
v =5 26350 demo 3 File noc
#¥ Binaries 4 Author inSemicoductor
@l Includes 5 chip 58_50C
6 * Function : Main functions
= Debug N
¥ (= src g8 *
bs 9
&d P 18/ INEludes == m s e e e
& demo 11 #include “"demo.h™
= ae350 demo Debug.launch 2
13
14 // Definitions -
15= int main{void)
: 18 /1 User application codes
B Targ 2 5= Outli = 8 19 ’
| B o = 20
- h Em 21 // Run UART demo v
% Running Target
o Targets
&) Console &2 . [ Properties|[2 Problems| {® Terminal | s Function Code Size | il Static Stack Analysis = 8
O3 M- A& ME -
CDT Build Console [ae350_demo]
text  code rodata  data bss dec hex filename ~
9832 8398 634 @ 720 9882 2643 ae35@_demo.adx
Finished building: output/.PHONY.size
16:28:53 Build Finished. & errors, 8 warnings. (took 14s.135ms) v
< >
£ 22350 demo R |

Figure 1-20 Cable Setting

MUG1025-1.3E

Wi Cable Setting ? X
Cable: IGowin USE Cable (WINUSE) v]
Port: Gowin USE Cable (WINUSE)/0/404/null  ~
Fraguency: 15MHz e
Custom LFT Query/Tetect Cable

D uzing ftfux driver

]Jo HOT shew at startup
| coc

Note!

RiscV_AE350_SOC debugger includes Gowin FTDI USB programmer, Andes
AICE debugger, Olimex debugger, and others. Gowin FTDI USB programmer is
recommended. It supports the FPGA and CPU in sharing Gowin FTDI USB
programmer and WinUSB driver.
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1 Introduction to RDS Software 1.7 Help Documents

1.7 Help Documents

The RDS software user manuals, tool guides, tutorials, specification
manuals and other supported manuals can be found in the Document
Window View by selecting "Help > Documents Window" on the RDS
software main menu, as shown in Figure 1-21.

Figure 1-21 Select Help > Documents Window

A C/Ct+ - - AndeSight RDS v5.1.1 - O ®
File Edit Source Refactor Mavigate Search Project Run Window Help
A - | vih v | 4% - Q- Q- 4 v @ HelpContents 5@|@ﬁ*§
%’ Search
5 Project Explorer 2 = B || /A Andes Project Creator & = g
- Show Contextual Help
=% ¥ Connection Configuration ge

Show Active Keybindings..  Ctrl+Shift+L
« Tips and Tricks...

=% ae350_demao Create Project...

O simulator | AndeSim v .

Chip Profile (Double click - Cheat Sheets...
Chip Profile Name Documents Window
~ GOWIN-AE350 Check Update
ADP-AE350-A25-GC Install New Software...

e

License Content

A About AndeSight RDS v5.1.1

B Target Mana 52~ 0= Outline] = B
g B\ = || Project Creator | Preferences
2> Running Target

e Targets B console | Properti [[2] Problem | & Terminal [jily Function |l Static 5t | ¢ Call Hier || Docume &2 =8

[Find v 0 b des BB

Figure 1-22 Documents Window

% Breakpoints | G Debugger Console Decuments Window &3 = B8

Find V|3 edes B E
MRM1025-1.2E_Gowin RiscV_AE330_50C RDS Software Release Mote,pdf
MRMN1025-1.2_Gowin_RiscV_AE350_SOC_RDSE{EE#iHEE pdf
MUGT1025-1.2E_Gowin RiscV_AE350_50C RDS Software User Manual.pdf
MUG1025-1.2_Gowin_RiscV_AF330_SOC_RDSENEFE I pdf
MUGT026-1.2E_Gowin RiscV_AE330_50C RDS Software Installation Guide, pdf
MUG1026-1.2_Gowin_RiscV_AF350_SOC_RDSEN{EZSEIER pdf

1.8 RTOS Source Code

The RDS software installation directory contains the source code of
the large RTOS supported by Gowin RiscV_AE350_SOC, located in
"AndeSight RDS_v511\demo", as shown in Table 1-1.
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1 Introduction to RDS Software 1.8 RTOS Source Code

Table 1-1 RTOS Source Code

RTOS Source Code Description
ae350 rtthread_std RTOS RT-Thread Standard software development kit
ae350_zephyr RTOS Zephyr
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2 Create and Build a Software Project 2.1 Create a New Project

2 Create and Build a Software Project

You can create a new software project or import an existing software
project into the workspace. The process of compiling and linking all the
source files of a software project to generate an executable or target file is
called building.

2.1 Create a New Project

2.1.1 Create a New Project

1. After the RDS software starts, locate the Project Creator view or click "
A" (Andes Project Creator) on the RDS software toolbar; select
"Connection Configuration", "Project Language" and "Chip Profile",
then double-click the selected "Chip Profile" or click "Create Project..."
to create a software project, as shown in Figure 2-1.

For example:

Connection Configuration: ICE

Project Language: C

Chip Profile: GOWIN-AE350 (ADP-AE350-A25-GOWIN)

MUG1025-1.3E 16(145)




2 Create and Build a Software Project 2.1 Create a New Project

Figure 2-1 Project Creator View

A C/C++ - - AndeSight RDS v5.1.1 — O =
Fle Edit Source Refactor Mavigate Search Project Run Window Help

A | & ~idh~! G0~ @-® - Cro-d [Quick Access] | = | [ @ 4+
I7 Project E 3 = O ||/A Andes Project Creator &2 = g

=
=

Connection Canfiguration Prefect Language
O Simulator |AndeSim | |@1cE [1ce O [ Create Project..
Chip Profile (Double click to create project..

Chip Profile Name Chip ID cPu
~ GOWIN-AE350
ADP-AE350-A25-GOWIN ADP-AE350-A25-GOWIN [A25]

AT 2~ So| = 0O

8| B @l || Project Creator | Preferences
+, .
++ Running Target
:=:=) Tar’getsg 5 & Console 2 _[[] Properties|[£] Problems| & Terminal | il Function Code Size |l Static Stack Analysis| 22 Call Hierarchy = 4
b
- -
Y

No consoles to display at this time.

0 items selected ] fali R

The configuration options in the Project Creation view are as shown in
Table 2-1.

Table 2-1 Configuration Options

Option Configuration Description
Connection Configuration | Simulator: AndeSim No connection to target board
ICE: ICE Connect the debugger to the target board;

The debugger, such as Andes AICE-MINI+,
Gowin FTDI USB programmer, or Olimex, etc.
Gowin FTDI USB programmer is

recommended.
Project Language C C programming language
C++ C++ programming language
Chip Profile GOWIN-AE350: ADP- | Specify RiscV_AE350_SOC

AE350-A25-GOWIN

2. Inthe "C Project" dialog box, specify the Project name, Location,
Project type and Toolchains, and click "Next", as shown in Figure 2-2.

For example:
Project name: ae350_demo

Location: D:\RDS\workspace
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2 Create and Build a Software Project 2.1 Create a New Project

Project type: Empty Project
Toolchains: nds32le-elf-mculib-v5

Figure 2-2 Create a C Project

A C Project O X

C Project ——

Create C project of selected type
Chip Profile: ADP-AE350-A25-GOWIN

Project name: aeESD_demo|

Use default location

D:\RDSS5\workspace\ae350 demo Browse...
default
Project type: Toolchains:
\~ (= Andes Executable | [+ nds32le-elf-meulib-v5 -
& Empty Project nds32le-elf-meulib-vad
® Hello World ANSI C Project nds32le-elf-meulib-vsf
(= Andes Shared Library nds32le-elf-newlib-v5
(= Andes Static Library nds32le-elf-newlib-v5d
(= Makefile project nds32le-elf-newlib-vsf v

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

=t _ . .

The option configurations in the C Project dialog box are as shown in

Table 2-2.
Table 2-2 Configuration Options
Option Configuration Description
Project type Empty Project Create an empty project
Toolchains nds32le-elf-mculib-v5 The RDS software supports the following
nds32le-elf-mculib-v5d compilation toolchains: MCUIib and Newlib.
nds32le-elf-mculib-v5f Newlib is a C software library for embedded

nds32le-elf-newlib-v5 systems.

nds32le-elf-newlib-v5d MCUIib is an optimized and enhanced C software
library for MCU applications with a smaller code
size than Newlib.

nds32le-elf-newlib-v5f

Project name The name of the software project can only contain
the following characters: A-Z0-9!' @ % *[] .- +,

~

Location Use default location The software project path
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2 Create and Build a Software Project 2.1 Create a New Project

3. Specify the deployment platform and configuration, such as "Debug"
or "Release", and click "Finish", as shown in Figure 2-3.

Figure 2-3 Select Platforms and Configurations

Ac Project O =

Select Configurations ——

Select platforms and configurations you wish to deploy on

Project type:  Andes Executable
Toolchains: nds32le-elf-meulib-v5

Configurations:

B Debug Select all
i) Release

Deselect all

Advanced settings...

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

Additional configurations can be added after project creation.
Use "Manage configurations” buttons either an toolbar or an property pages.

L/:?;' MNext = Finish Cancel

2.1.2 Import an Existing Software Project

Refer to the following steps to import an existing software project into
the current workspace:

1. Select "File > Import" on the main menu of the RDS software, as
shown in Figure 2-4.
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2 Create and Build a Software Project

2.1 Create a New Project

Figure 2-4 Select File > Import

A C/C++ - - AndeSight RDS v5.1.1

Fle Edit Source Refactor Navigate Search Project Run Window Help
8? AT

roject Creator

New Alt+Shift+N >
Open File...

(3 Open Projects from File System...
on Configuration

Recent Files

Close Ctrl+W

Close All Ctrl+Shift+W  fle (Double click to crea

Save Ctrl+5 file Name
Save As... IN-AE350
Save All Ctrl+Shift+S

Revert

Move...

Rename... F2
Refresh F5
Convert Line Delimiters Ta >

Print... Ctrl+P

Import... ator | Preferences

B B

Export.. =
Properties Alt+Enter

< to display at this time,

Switch Workspace
Restart
Exit

tor |AndeSim ~ @ICE ICE +

te praject..)

Chip ID

P-AE350-A25-GOWIN ADP-AE350-A25-GOWIN [A25]

[T Properties | (2] Problems| {® Terminal | il Function Co | fils Static Stack % Call Hierarc = 0

— [m] X
[} & |ER
= O

Praoject Language

®C OC++

Create Project...

CcPU

2. Inthe "Import" dialog box, select "General > Existing Projects into
Workspace", and click "Next", as shown in Figure 2-5.

Figure 2-5 Select General > Existing Projects into Workspace

A Import

Select

Create new prajects from an archive file or directory.

Select an import wizard:

type filter text

O X

Y

(==

v [= General
J& Archive File
=% Existing Projects into Workspace
[} File System
1 Preferences
[} Projects from Folder or Archive
= CfC++

=, .
@ = Back

Finish

Cancel

3. Select "Select root directory" to import an existing software project
from the file system, or select "Select archive file" to import a
compressed file of the software project, and click "Browse...", as

shown in Figure 2-6.
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2 Create and Build a Software Project 2.1 Create a New Project

Figure 2-6 Import Projects

A Import O =
Import Projects o =)
Select a directory to search for existing Eclipse projects. Af
(@) Select root directory: || V| Browse...
(O Select archive file: Browse...
Prajects:
Select All
Deselect All
Refresh
Options

[]Search for nested projects

[JCopy projects into workspace

[JClose newly imported projects upon completion
[[JHide projects that already exist in the workspace

Working sets

[]Add project to working sets New...

Select...

'/?3' < Back Mext = Finish Cancel

4. In the "Import Projects" dialog box, select the software project or zip
file you want to import, and click "Select Folder" or "Open" to import

the software project.

5. After selecting the software project you want to import, select "Copy
projects into workspace" and click "Finish", as shown in Figure 2-7.
Note that you must select "Copy projects into workspace" for the
imported zip file.
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2 Create and Build a Software Project 2.2 Software Project File

Figure 2-7 Select Copy projects into workspace

A Import O ®
Import Projects |
Select a directory to search for existing Eclipse projects. J

@) Select root directory: |EARDSS\workspace\ae350_demo V|E Browse... i

() Select archive file: Browse..
Projects:
ae350_demo (EA\RDSS\workspace\ae330 demao) ‘ Select All
Options

[[]Search for nested projects
] Copy projects into workspace
[JClese newly imported projects upon completion

[JHide projects that already exist in the workspace
Working sets

[JAdd project to working sets Mew...

lf?} = Back Mext = Einish Cancel

6. The imported software project is displayed in the Project Explorer
view.

To ensure that you can successfully build and run the imported
software project, the RDS software automatically checks the chip
configuration, toolchain and connection configuration of the imported
software project. If the RDS software does not support the chip
configuration or toolchain or connection configuration used by the
imported software project, refer to the software prompts to select an

alternative.

2.2 Software Project File

After creating a software project in the workspace, you can either
import an existing source code file or create a new source code file.

2.2.1 Import an Existing File

1. In the Project Explorer view, right-click to select a software project, and
select "Import..." from the drop-down menu, as shown in Figure 2-8.
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2 Create and Build a Software Project

2.2 Software Project File

MUG1025-1.3E

Figure 2-8 Select Import...

S 2€350 den [= File Explorer

A C/Ci+- Amderiolannc.saa
New »
File Edit & Window Help
Show in Local Terminal >
A L@ - s oo v
Copy Ctrl+C

Paste Cirl+V

75 Project Ex) & Creator &3

Delete Delete figuration

£
S ae830. e s Link desim ~| @ice[ice ~

»
Source uble click to create project..)
Move...
ame Chip ID

50

Import... 50-A25-GOWIN ADP-AE350-A25-GOWIN
Export...

Rename... F2

C. B

Build Project
Clean Project
Refresh F5
Close Project

Build Target »
A Target Mz i e
Index >
. . ‘references
5 B Build Configurations >
5+ Runnin

:=:=> Target: Build Settings

Target Configuration
isplay at this time.

-

Flash Burner Ctrl+”

Validate
Run As
Debug As
Profile As

#* O

Compare With

Restore from Local Histary..

Project Language

®C OC++

CPU

[A25]

[T properties [2 Problems 8 Terminal | flly Function Co | iy Static Stack % Call Hierarc

[m] X

]} |ED %
= 8

Create Project...

M-

2. Inthe "Import" dialog box, select "General > File System", and click

"Finish", as shown in Figure 2-9.

Figure 2-9 Select General > File System

élm ort
p

Select

Import resources from the local file system into an existing project.

Select an import wizard:

type filter text

v [= General
B Archive File
22 Existing Projects into Workspace
[} File System
] Preferences
[} Projects from Folder or Archive
= C/C++

@' = Back Next = Einish

Cancel

3. In the "File system" dialog box, enter the path to the file you want to
import, or click "Browse..." to search for the file path.
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2 Create and Build a Software Project

2.2 Software Project File

4. In the middle of the "File system" dialog box, the left column shows the
path to the file you want to import, and the right column shows all files
included in this path. Select the file you want to import in the right
column, specify the software project you want to import in the "Info
folder" text box, and click "Finish", as shown in Figure 2-10.

Figure 2-10 Select the Imported File

A Import

File system

Import resources from the local file system.

From directory: | D:\AndeSightS_RDS\workspace\ae350_dsp\src\dema

Browse...

= demo lcl demo_dsp.c

Filter Types... Select All Deselect All

Into folder: | ae350 demo

Options
] Overwrite existing resources without warning

[]Create top-level folder

Advanced ==

Browse...

Cancel

5. Return to the Project Explorer view to see the source code files

imported to the software project.

2.2.2 Create Source/Header File

MUG1025-1.3E

1. Right-click on the selected software project and select "New > Source
File" or "Header File" from the drop-down menu, as shown in Figure

2-11.
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2 Create and Build a Software Project 2.2 Software Project File

Figure 2-11 Select New > Source File or Header File

A C/Cs - - red-cistinne.c1s — 5 ”
. . New > % Project.
File Edit So
Show in Local Terminal > [§ File '
Bk o ED
B Copy CteleC % File from Template
75 Project Exp & = O
Paste culry | Folder
< 0350 d Delete Delete (& Class X
&= ae . - Create Project..
- Paste As Link hi Header File g
Source >| ¢ Source File
Move... A% Source Folder
pemamss @ oCr+ Project
i Import.. Canvert to a C/C++ Praject (Adds C/C++ Nature)
iy Export.. ™ Example...
(x| Pzt % Other... Cirl+N
Clean Project
Refresh F5
Close Praoject
Build T i >
48 Target Mar S TR
Index >
i . eferences
% Runni Build Configurations >
unnin:
;ﬂargmg Build Settings [T Properties|[£ Problems | /™ Terminal| il Function Co | il Static Stack | 2® Call Hierarc =g
kS
-
B Target Configuration T
& Flash Burner o | A nime
Validate
J RunAs >
15 Debug As >
Profile As >
Compare With >
Restore from Local History...
= 2e350_dem! (= File Explorer &2 L‘E

2. Inthe "New Source File" or "New Header File" dialog box, enter the
name of the new source/header file, including the .c or .h extension;
select a template from the "Template" drop-down list, e.g., "<None>",
and click "Finish", as shown in Figure 2-12.

Figure 2-12 Create New Source/Header File

A New Header File O *
Header File

Create a new header file. L
Source folder: |a|3350_demo | Browse...
Header file: |new_ﬂ|e.h |

Template: ‘«Mone> i~ || Configure..

3. Return to the Project Explorer view and check the newly created
source/header file in the selected software project; double-click to
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2 Create and Build a Software Project 2.3 Target Configuration

open this file and start writing code.

2.3 Target Configuration

The target configuration for the selected software project will override
the default settings for target management for the entire workspace.

Refer to the following steps to set the target configuration for the
software project:

1. Right-click to select a software project, and select "Target
Configuration" from the drop-down list, as shown in Figure 2-13.

Figure 2-13 Select Target Configuration

A C/Cis - - Amdmrictepnc.cas — c »
New >
File Edit So Window Help

Show in Local Terminal > .
A |7~ G e} ® @ %
Co Ctrl+C
) ProjectExp = 7 freator 52 =8
Paste Crrl+v
Delete Delete  |9uration Project Language
Paste As Link deSim v @ICE|ICE @®C OC++ Create Project..

Source >

1S ae350 d x

Ible click to create project...)
Move... I
me Chip ID CcPU

50
g Import... D-A25-GOWIN ADP-AE350-A25-GOWIN [A25]
Export...

Rename... F2

Build Project
Clean Project
Refresh F5
Close Project

Build T t: >
8 Target Mar L T 1

Index > .
eferences
= Runni Build Configurations >
unnin

% Targgtf e [l properties | Bl Problems| @ Terminal| ila Function Co | il Static Stack | -3° Call Hierarc

- M-

|

play at this time.

@ Target Configuration
M Flash Burner Ctrl+

Validate

@ Runas

45 Debug As
Profile As
Compare With

vov v v

Restore from Local History...

S 20350 dem (= File Explorer ] (3 A

2. In the "Target Configuration" dialog box, select "Chip Profile" and click
"Browse...", as shown in Figure 2-14.
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Figure 2-14 Select Chip Profile

A Properties for ae350_demo [m] X
type filter text Target Configuration - v
Resource
Builders
w C/C++ Build Configuration: |Debug [ Active] | | Manage Configurations...

Build Variables
Environment
Logging Apply to All Configurations.

Settings Chip Profile
Target Configuration

Tool Chain Editor R RELIT VNS Browse...
C/C++ General
Project Matures
Project References g iEimgs
Run/Debug Settings Connection Configuration
Tas.kTa.gs (O Simulator | AndeSim ~ | @ICE [ICE | |Bus 1Port 1 [GWUSB-5 >=v41] v
Validation

Arguments Settings

ICE Misc Arguments |

Clean and Rebuild Project
[ Clean project
[ Build project

£ >

@' Apply and Close Cancel

In the "Select Target" dialog box, select a target in "Targets" option,
such as "ADP-AE350-A25-GOWIN". Click "Select Toolchains" and select a
toolchain in the drop-down list, such as "nds32le-elf-mculib-v5", then Click
"OK", as shown in Figure 2-15.

Figure 2-15 Select Targets and Toolchain

A Sclect Target >
9

Select Target: [Current: ADP-AE350-A25-GOWIN]

Connection: | Local | | New..

rsei/[LOCALHOST/~target/ADP-AE350-A25-GOWIN

A }:D Targets
ADP-AE350-A25-GOWIN

Toolchain

[15Select Toolchain: [Currently used: nds32le-elf-mculib-vSE

[ nds32le-elf-meculib-v3 ~
nds32le-elf-meulib-vsd
nds32le-elf-meulib-vaf

nds32le-elf-newlib-v5 v

ey =
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2 Create and Build a Software Project 2.3 Target Configuration

Specify the connection configuration in "Target Settings" option, as
shown in

- Bus 1 Port 1 [GWUSB-S >=v4.1]
3. Figure 2-16.

For example:

ICE:

- ICE

- Bus 1 Port 1 [GWUSB-S >=v4.1]
Figure 2-16 Select Target Settings

A properties for 2e350_demo m} *
type filter text Target Configuration - v
Resource
Builders
s C/C++ Build Configuration: |Debug [ Active ] ~ |  Manage Configurations...

Build Variables
Environment

Logging Apply to All Configurations.
Settings Chip Profile
Target Cenfiguration

Tool Chain Editor ADP-AE350-A25-GOWIN Browse...

C/C++ General

Project Natures

Project References BEiG SR HING

Run/Debug Settings Connection Configuration
Task T: .
oske 1892 O Simulator | AndeSim | @ICE [ICE | Bus1Port 1 [GWUSB-S>=vd1] ~
Validation
Argurments Settings
ICE Misc Arguments ||
Clean and Rebuild Project
Clean project
Build project
< >
'/?3' Apply and Close Cancel

If you choose to connect the local target board, the RDS software will
automatically detect and display the inserted ICE debugger. For Andes
AICE-MINI+ debugger, the debugging interface of the target board must
be specified, such as "SDP (2-wire)" or "Auto", as shown in Figure 2-17.
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Figure 2-17 Select Connection Configuration (Andes AICE-MINI+) Debugger

A properties for ae350_demo O X
type filter text Target Configuration T T
Resource
Builders
v C/C++ Build Configuration: Debug [ Active ] ~| | Manage Configurations...

Build Variables

Environment

Logging Apply to All Configurations.
Settings Chip Profile

Target Configuration
Tool Chain Editor
C/C++ General

Project Natures Target Settings
Project References

ADP-AE350-A25-GOWIN Browse...

Connection Configuration

Refactoring History

Run/Debug Settings (O Simulator | AndeSim ~ | @ ICE |ICE ~| | Bus 1 Port 4 [AICE-MINI+]
Task Tags g
Validation Arguments Settings SDP (2-wire)

DP (4-wire)
ICE Misc Arguments |

Clean and Rebuild Project
Clean project
Build project

(?:' Apply and Close Cancel

If you choose Gowin FTDI USB programmer, the configuration is as
shown in Figure 2-18.

Figure 2-18 Select Gowin FTDI USB Programmer

A Properties for ae350_deme a X
type filter text Target Configuration T
Resource
Builders
v C/C++ Build Configuration: | Debug [ Active ] ~ | | Manage Configurations...

Build Variables
Envirenment

Logging Apply to All Configurations.

Settings Chip Profile

Target Configuration

Tool Chain Editer EDEAE DTS COWN Browse...

C/C++ General

Project Matures

Project References TEgd g

Run/Debug Settings Connection Configuration

Task T: .

= a.gs O Simulator AndeSim | |@ICE [ICE  |Bus1Port1[GWUSB-S>=vd1]
Validation

Arguments Settings

ICE Misc Arguments ‘

Clean and Rebuild Project
[ Clean project
[ Build project

(?:' Apply and Close Cancel

If you choose Olimex debugger, the configuration is as shown in
Figure 2-19.
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MUG1025-1.3E

Figure 2-19 Select Olimex Debugger

A Properties for 2e350_demo m] *
type filter text Target Configuration M T
Resource
Builders
v CfC++ Build Configuration: Debug [ Active ] ~| | Manage Configurations...

Build Variables

Environment

Logging Apply to All Configurations.
Settings Chip Profile
v e EEn ADP-AE350-A25-GOWIN —

Tool Chain Editor
C/C++ General
Project Natures Target Settings
Project References
Run/Debug Settings
Task Tags (O Simulator AndeSim ~| @ICE [ICE ~
Validation

Connection Configuration

Arguments Settings

ICE Misc Arguments

Clean and Rebuild Project
Clean project
Build project

':?:' Apply and Close Cancel

4. You can specify whether to clean or rebuild the software project after
completing the target configuration in "Clean and Rebuild Project"
option, as shown in Figure 2-20. "Clean project" is used to clean the
software project. "Build... project" is used to build the software project.

Figure 2-20 Select Clean and Rebuild Project

A Properties for 2e350_demo (] X
type filter text Target Configuration - -
Rescurce
Builders
v C/C++ Build Configuration: |Debug [ Active] ~ | | Manage Configurations...

Build Variables
Environment

Logging Apply to All Configurations.

Settings Chip Profile

Target Configuration

Tool Chain Editor ADP-AE330-A25-GOWIN Browse...

C/C++ General

Project Matures

Project References [asteeting

Run/Debug Settings Connection Configuration

Task T .

ok 1ags () Simulator | AndeSim ~| @ ICE ICE | |Bus 1 Port 1 [GWUSB-S >=v4.1] ~
Validation

Arguments Settings

ICE Misc Arguments |

Clean and Rebuild Project
Clean project
Build project

< >

r?) Apply and Close Cancel

5. Click "Apply and Close" to complete the target configuration for the
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selected software project.

2.4 Create a Build System

Use GUI to select a build configuration for a software project to create
a build system for the selected software project.

2.4.1 Specify Build Configuration
In the Project Explorer view, right-click the selected software project

and select "Build Configurations > Set Active" in the drop-down list to
select a type of build configuration and set it as active, as shown in Figure

Figure 2-21 Select Build Configurations > Set Active
A CjC++  A-d-risbanne.caa _ o %
ew >
File Edit bn  Window Help
. Show in Lacal Termina > ~ - .
A - @ [ ]} | IR
C CurleC
) Project = 7Y i pet Creator 51 = o
Paste Ctrl+V
& o3 Delete Delete  Fonfiguration Project Language -
i 2o Paste As Link AndeSim | @ICE ICE + ®C OC++ Create Project...
o
Source [Double click to create project...)
Move... t
Rename... rp fName Chip ID CPU
IAE350
Ly Import.. }Easo-AzS-Goww ADP-AE350-A25-GOWIN  [A25]
4 Export..
Build Project
Clean Project
Refresh F5
Close Project
AT = Build Targets > |
arge |
Index > |

1 R Build Configurations > Set Active > |+ 1Debug
un
E=E° Tare  Build Setfings Manage... 2 Release ion Co | ills Static Stack |3 Call Hierare | = O
1 =
|8 Target Configuration Build Al T
M Flash Burner Ctrl+* Clean All
Validate Build Selected...

O RunAs
45 Debug As

Profile As

Compare With

Restore from Local History...

1 as350,( & Fle Explorer ; oA

2.4.2 Set Build Configuration

Refer to the following steps to set the build configuration for the
software project:

1. In Project Explorer View, right-click to select a software project, and
select "Build Settings" from the drop-down list, as shown in Figure
2-22.
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Figure 2-22 Select Build Settings

A C/Ces  A-d-riobsnme.zas E— »
New

File Edit b Window Help
. Show in Local Termina >

A~ B~ &~ e E @l@ﬁ#

Co Cerl+C
I Project & Py lect Creator &2 = 3
Paste Ctrl+V
Delete Delete  [-onfiguration Project Language -
Paste As Link AndeSim v~ @ICE |ICE ~ @C OC++ Create Project..

Source ¥

= ael x

(Double click to create project..)
Move...

e Name Chip ID CcPU
AE350

Import... FEE}SO-AZS-GOWIN ADP-AE350-A25-GOWIN  [A25]
Export...

Rename... F2

E\ [;/

Build Project
Clean Project
Refresh F5
Close Project

Build Targets >
Index b

i ) r [ Preferences
Build Configurations ]

Build Settings ] Properties| 2] Problems | & Terminal | illls Function Co | ills Static Stack |5 Call Hierarc = 8

a

& Target Configuration + -
& sl s i

Flash Burner Ctrl+

Validate
QO RunAs >
45 Debug As ]
Profile As »
Compare With >

Restore from Local History...

£ ae350 (= File Explorer

In the "Settings" dialog box, the "Tool Settings" tab lists all the build
options that can be configured, so configure each option according to the
application requirements, as shown in Figure 2-23.

Figure 2-23 Tool Settings Tab

B Tool Settings & Build Steps Build Artifact Binary Parsers @ Error Parsers

# nds32le-elf-mculib-v5 Configurations
w 53 Andes C Compiler
(&2 Preprocessor
(£ Symbols
(&2 Directories
(22 Optimization
(2 Debugging
& Warnings
(# Miscellaneous
w 83 Andes C Linker
¥ General
2 Libraries
(£ Miscellaneous
(£ Loaded Address
~ B Andes Assembler
(£ General
~ B NM (symbol listing)
(& General
~ [ Readelf (ELF info listing)
& General
w 83 Objdump (disassembly)
¥ General
w 53 Objcopy (object content copy)
& General
w 53 Size (section size listing)
(£ General
~ B LdSaG Tool
(& General
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2. Select "Andes C Compiler > Directories > Include paths (-1)" to specify
the path of the header files referenced by the C program, as shown in
Figure 2-24.

For example:
"${workspace_loc:/${ProjName}/src/bsp/ae350}";
"${workspace_loc:/${ProjName}/src/bsp/config}";
"${workspace_loc:/${ProjName}/src/bsp/driver/ae350}"
"${workspace_loc:/${ProjName}/src/bsp/driver/include}"
"${workspace_loc:/${ProjName}/src/bsp/lib}"
"${workspace_loc:/${ProjName}/src/demo}"

Figure 2-24 Select Andes C Compiler > Directories

B Tool Settings  # Build Steps Build Artifact Binary Parsers @ Error Parsers
(£ nds32le-elf-mculib-vS Configurations Include paths (-1} & a8 &

v &3 Andes C Compiler
@ Preprocessor

*${workspace loc/${ProjName}/src/bsp/ae350}"
"${workspace_loc;/${ProjName}/src/bspfconfig)”

@ Symbols "${workspace_loc;/${ProjNamel/src/bsp/driver/ae350)"
# Directories "${workspace_loc:/${ProjName}/src/bsp/driver/finclude}"
( Optimization "${workspace locy/${ProjName}/src/bsp/lib}”

(2 Debugging *$lworkspace loc:/$(ProjName}/src/demo)”

(&2 Warnings
(£ Miscellaneous

~ B Andes C Linker
(& General
(& Libraries
(£ Miscellaneous
(# Loaded Address

~ B Andes Assembler
¥ General

w BB NM (symbol listing)
& General

~ 83 Readelf (ELF info listing)
&2 General

~ B Objdump (disassembly)
(£ General

~ &) Objcopy (object content copy)
(& General

~ [ Size (section size listing)
& General

w 83 LdSaG Tool
¥ General

3. Select "Andes C Compiler > Optimization" to specify the optimization
level and code model of the software project, as shown in Figure 2-25.
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Figure 2-25 Select Andes C Compiler > Optimization

% Tool Settings Build Steps

Build Artifact [} Binary Parsers @ Error Parsers

& nds32le-elf-mculib-v5 Configurations
v i85 Andes C Compiler
@ Preprocessor
# Symbols
(& Directories
# Optimization
# Debugging
= Warnings
# Miscellaneous
w B3 Andes C Linker
#2 General
 Libraries
% Miscellaneous
# Loaded Address
w B Andes Assembler
2 General
w 3 NM (symbol listing)
% General
~ ) Readelf (ELF info listing)
# General
v 5 Objdump (disassembly)
= General
v 8 Obijcopy (object content copy)
= General
~ &3 Size (section size listing)
& General
w i85 LdSaG Tool
% General

Optimization Level

-Og : Optimize for speed with better debuggability than -01  ~

Code Model ‘medium

N

Other optimization flags

[ Link Time Optimization {-flto)

Remove unused data sections (-fdata-sections)

Optimization options are shown in Table 2-3.

Table 2-3 Optimization Options

Remove unused function sections (-flunction-sections)

Option

Configuration

Description

Optimization Level

-O0: Do not optimize

-Og: Optimize for speed with
better debuggability than -O1
-01: Optimize for speed

-02: Optimize more for speed
-03: Optimize most for speed
-Os1: Optimize for size

-Os2: Optimize more for size
-Os: Optimize most for size

Control the balance
between the
performance and code
size in software project
in accordance with the
application
requirements.

Code Model small As shown in Table 2-4,
medium specify the code model,
large indicating the instruction

and data size.

Other optimization flags Other user-specified

optimization options

Link Time Optimization (-flto) Enable/disable Used to optimize link

time of programs

Remove unused function sections (- Enable/disable Used to remove
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Option Configuration Description
ffunction-sections) unreferenced program
instructions
Remove unused data section (-fdata- Enable/disable Used to remove
sections) unreferenced program
data
Table 2-4 Code Model
Code Mode Segment | text data rodata
small 32-bit addressing space
medium
large

The RDS software compiler has a number of compiler options for

optimizations. Table

2-5 lists some of the common compiler optimization

options used to control different types of optimizations.

Table 2-5 Optimization Options

Optimization Type | Option

Description

Code size -Os1

This option enables minimum code size optimizations.
Performance is still concerned.

-Os2

This option enables partial code size optimizations with little
performance concern.

-0S3 (-Os)

This option works the same as the -Os option to enable all
code size optimizations. Performance may seriously drop
with this option.

Supported by LLVM only, this option works the same as -Os
option to enable all code size optimizations. Performance
may seriously drop with this option.

Code speed -03

Sometimes the code size may increase dramatically after this
option is applied.

This is because -O3 also implies -finline-functions that can
expand the content of callee within the caller (See Table 17
for enabled options at -O3). To avoid such function inlining
optimization, just use the option -fno-inline-functions.

-funroll-loops

Use with GCC:

Unroll loops whose number of iterations can be determined
at compile time or upon entry to the loop. The compiler has a
set of heuristics to estimate whether to unroll loop or not.
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Optimization Type

Option

Description

Use with LLVM:

The compiler has a set of heuristics to estimate whether to
unroll loop or not, even if the number of iterations is uncertain
when the loop is entered. This option may make programs
run more slowly if it loses locality after unrolling.

-funroll-all-loops

Use with GCC:

Unroll all loops, even if their number of iterations is uncertain
when the loop is entered. This option may make programs
run more slowly if it loses locality after unrolling.

Use with LLVM:

This option is accepted but ignored by clang.

-malways-align

Enforces 4-byte alignment on jump targets, return addresses
and function entries. The two options are to prevent extra
performance penalty due to misalignment. They are not
default applied at -Os (including -Os1, -Os2, -Os3, and -0Oz)
since they may slightly increase code size.

-mcpu or -
mtune

Optimizes the program for the given processor by
specification of the CPU name or series. For example, -
mcpu=a25 and -mtune=andes-25-series. Both options will
optimize the program according to processor feature such as
pipeline latency.

Undefined
behavior

-fno-delete-null-
pointer-checks

In the C language standard, programs cannot safely
dereference null pointers, and no code or data element
resides there. However, this assumption is not true in some
cases, especially for embedded platform. Thus, if you have to
dereference the memory address 0x00000000, please use -
fno-delete-null-pointer-checks to tell the compiler not to
optimize out null pointer checking.

-fno-strict-
aliasing

In the compiler framework, it may enable strict aliasing
optimization on the assumption that the strictest aliasing
rules applicable to the language being compiled. If a program
contains pointer casting, it may break the strict aliasing rule.
Therefore, it would be better not to use pointer casting in
your programs. If you must use it, having the option -fno-
strict-aliasing is recommended. Otherwise, the execution
result may be unexpected.

-fwrapv

The C language standard considers the overflow of a signed
value is undefined behavior. That means a valid program
must never generate signed overflow when computing an
expression and the compiler is able to perform some
optimization under such condition. If you must have invalid
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Optimization Type | Option Description
code containing signed overflow, please compile it with -
fwrapv, which tells the compiler to treat signed overflow as
wrapping.
-mfma The option -fma is used to generate floating-point fused

multiply-add (FMA) instructions. It is enabled by default in
RDS Compiler to increase the performance, albeit an unsafe
floating-point math optimization which may decrease
precision. If you need a program result compatible with IEEE
754, use -mno-fma to disable this optimization.

4. Select "Andes C Compiler > Debugging" to specify the debugging level
of the software project, as shown in Figure 2-26.

For example:
Debug Level: Maximum (-g3)
Figure 2-26 Select Andes C Compiler > Debugging

B Tool Settings Build Steps Build Artifact [ Binary Parsers @ Error Parsers

(£ nds32le-elf-mculib-vS Configurations
v &3 Andes C Compiler

Debug Level Maximum (-g3} ~

None

@ Preprocessor
# Symbols
(¥ Directories

Other debugging flags

Generate gprof infon

Minimal (-g1)
Default (-g2 equal to -g)

Generate prof inform il

(%2 Optimization

(22 Debugging
(&2 Warnings
(£ Miscellaneous

~ B Andes C Linker
(& General
(& Libraries
(£ Miscellaneous
(# Loaded Address

~ B Andes Assembler
¥ General

w BB NM (symbol listing)
& General

~ 83 Readelf (ELF info listing)
&2 General

~ B Objdump (disassembly)
(£ General

~ &) Objcopy (object content copy)
(& General

~ [ Size (section size listing)
& General

w 83 LdSaG Tool
¥ General

5. Select "Andes C Compiler > Miscellaneous" to specify other compiler
options for the software project, as shown in Figure 2-27.

For example:
Other flags: -c -fmessage-length=0 -fno-builtin -fomit-frame-pointer -
fno-strict-aliasing;
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Compiler to use: gcc

Figure 2-27 Select Andes C Compiler > Miscellaneous

& Tool Settings Build Steps Build Artifact &) Binary Parsers @ Error Parsers

“IVerbose (-v)
“lSupport ANSI programs (-ansi)

(£ nds32le-elf-mculib-vS Configurations
~ %3 Andes C Compiler

@ Preprocessor
# Symbols
(¥ Directories

TlCode Coverage (--coverage)
_|Single Precision Constant
“1Apply HW DSP options

(## Optimization
? F . Other flags -c -fmessage-length=0 -fno-builtin -fomit-frame-pointer -fno-strict-aliasing
(2 Debugging

(5 Warnings Zompiler to use |gec ]
(22 Miscellaneous

~ 5 Andes C Linker
(& General
(& Libraries
(£ Miscellaneous
(# Loaded Address

~ %3 Andes Assembler
¥ General

v i85 NM (symbol listing)
& General

~ 83 Readelf (ELF info listing)
&2 General

~ B Objdump (disassembly)
(£ General

v %) Objcopy (object content copy)
(& General

w B Size (section size listing)
& General

w 83 LdSaG Tool
¥ General

Miscellaneous options are as shown in Table 2-6.

Table 2-6 Miscellaneous Options

Option Configuration Description

Other flags -c -fmessage-length=0 -fno-
builtin -fomit-frame-pointer -fno-

strict-aliasing

-fmessage-length=N:
Formatting error messages, and
the default value is 0

Code Coverage (--coverage) Enable/disable Code coverage analysis

Single Precision Constant Enable/disable Floating-point constants are
treated as single-precision
constants

Apply HW DSP options Enable/disable Supports DSP ISA extended
option

Compiler to use gcc Applicable to the RDS RISC-V

llvm elf toolchain that includes both

LLVM and GCC compilers

The RDS software compiler is built from GNU and LLVM, inheriting
the gcc, as and Id options from GNU and the clang and Id options from
LLVM. In addition to the GNU and LLVM options, specific options are
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provided for special features, such as the balance between performance
and code size.

The GCC compiler options for RDS software are shown in Table 2-7.

Table 2-7 GCC Compiler Options

Option

Description

-pass-exit-codes

Exit with highest error code from a phase.

--help Display this information.

--target-help Display target specific command line options.
--version Display compiler version information.
-dumpspecs Display all of the built in spec strings.

-dumpversion

Display the version of the compiler.

-dumpmachine

Display the compiler's target processor.

-print-search-dirs

Display the directories in the compiler's search path.

-print-libgcc-file-name

Display the name of the compiler's companion library.

-print-file-name=<lib>

Display the full path to library <lib>.

-print-prog-name=<prog>

Display the full path to compiler component <prog>.

-print-multiarch

Display the target's normalized GNU triplet, used as a component in the
library path.

-print-multi-directory

Display the root directory for versions of libgcc.

-print-multi-lib

Display the mapping between command line options and multiple library
search directories.

-print-multi-os-directory

Display the relative path to OS libraries.

-print-sysroot

Display the target libraries directory.

-print-sysroot-headers-
suffix

Display the sysroot suffix used to find headers.

-Wa,<options>

Pass comma-separated <options> on to the assembiler.

-Wp,<options>

Pass comma-separated <options> on to the preprocessor.

-WI,<options>

Pass comma-separated <options> on to the linker.

-Xassembler <arg>

Pass <arg> on to the assembiler.

-Xpreprocessor <arg>

Pass <arg> on to the preprocessor.

-Xlinker <arg>

Pass <arg> on to the linker.

-save-temps

Do not delete intermediate files.

-save-temps=<arg>

Do not delete intermediate files.

-no-canonical-prefixes

Do not canonicalize paths when building relative prefixes to other gcc
components.

MUG1025-1.3E
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Option Description

-pipe Use pipes rather than intermediate files.

-time Time the execution of each subprocess.

-specs=<file> Override built-in specs with the contents of <file>.

-std=<standard> Assume that the input sources are for <standard>.

--sysroot=<directory> Use <directory> as the root directory for headers and libraries.

-B <directory> Add <directory> to the compiler's search paths.

-V Display the programs invoked by the compiler.
Preprocess only; do not compile, assemble or link.

-S Compile only; do not assemble or link.

-C Compile and assemble, but do not link.

-0 <file> Place the output into <file>.

-pie Create a position independent executable.

-shared Create a shared library.

-mabi= Specify integer and floating-point calling convention.

-mace Compile with ACE.

-mace-s2s= Argument for pass to ACE source-to-source translator.

-malways-align Always align function entry, jump target and return address.

-march= Generate code for given RISC-V ISA (e.g. RV64IM). ISA strings must be
lower-case.

-matomic Use atomic extension instructions.

-mbf16 Support BFLOAT16 conversion extension

-mb20282 Avoid conditional jump erratum

-mbranch-cost=N Set the cost of branches to roughly N instructions.

-mcmodel= Specify the code model.

-mconfig-mul= Specify configuration of instruction mul.

-mcpu= -mcpu=PROCESSOR Optimize the output for PROCESSOR. Same as -
mtune=.

-mctor-dtor Enable constructor/destructor feature.

-mdiv Use hardware instructions for integer division.

-mexecit Use special directives to guide linker to perform exec.it optimization.

-mexplicit-relocs Use %reloc() operators, rather than assembly macros, to load
addresses.
Use hardware DSP instructions.

-mext-vector Use vector instructions.
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Option Description

-mext-zbabcs Use RVB hardware instructions including zba, zbb, zbc, zbs.

-mfdiv Use hardware floating-point divide and square root instructions.
-mfma Generating fma instructions.

-mgp-insn-relax Use special directives to guide linker doing gp insn relax optimization.
-minnermost-loop Insert the innermost loop directive.

-mmove-bytes-per-loop= -mmove-bytes-per-loop=N Set <N> bytes of data movement can be

handled per loop iteration.

-mno-16-bit Do not generate C extension instructions.

-mplt When generating -fpic code, allow the use of PLTs. Ignored for fno-pic.
-mpreferred-stack- Attempt to keep stack aligned to this power of 2.

boundary=

-mrelax Take advantage of linker relaxations to reduce the number of

instructions required to materialize symbol addresses.

-mrestrict-even-reg-for- Restrict register pair must start with even register number.

regpair

-msave-restore Use smaller but slower prologue and epilogue code.
-msmall-data-limit=N Put global and static data smaller than <number> bytes into a special

section (on some targets).

-mstrict-align Do not generate unaligned memory accesses.

-mtune=PROCESSOR Optimize the output for PROCESSOR.

-mvh Enable Virtual Hosting support.

-mzfh Support Zfh half-precision floating-point extension.

The LLVM compiler options for RDS software are shown in Table 2-8.

Table 2-8 LLVM Compiler Options

Option Description

-HHiH Print (but do not run) the commands to run for this compilation

-B <dir> Add <dir> to search path for binaries and object files used implicitly
-C Only run preprocess, compile, and assemble steps

-E Only run the preprocessor

--help-hidden Display help for hidden options

-help Display available options

-o <file> Write output to <file>

-no-canonical-prefixes Use relative instead of canonical paths
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Option

Description

-pipe

Use pipes between commands, when possible

-print-file-name=<file>

Print the full library path of <file>

-print-libgcc-file-name

Print the library path for the currently used compiler runtime library
("libgcc.a" or "libclang_rt.builtins.*.a")

-print-multi-directory

Print the directory name corresponding to the supported multilib

-print-multi-lib

Print the mapping from command line options to multilib search directories

-print-prog-
name=<prog>

Print the full program path of <name>

-print-search-dirs

Print the paths used for finding libraries and programs

-save-temps=<value>

Save intermediate compilation results.

-save-temps

Save intermediate compilation results

-std=<value>

Language standard to compile for

--sysroot=<value>

Set the root directory for headers and libraries

-S

Only run preprocess and compilation steps

-time Time individual commands

--version Print version informatio

-V Show commands to run and use verbose output

-Wa,<arg> Pass the comma separated arguments in <arg> to the assembler
-Wl,<arg> Pass the comma separated arguments in <arg> to the linker
-Wp,<arg> Pass the comma separated arguments in <arg> to the preprocessor

-Xassembler <arg>

Pass <arg> to the assembler

-Xlinker <arg>

Pass <arg> on to the linker.

-Xpreprocessor <arg>

Pass <arg> on to the preprocessor.

-x <language>

Treat subsequent input files as having type <language>

-mabi=<value>

Set the RISC-V ABI

-mace-s2s=<value>

Argument for pass to ACE source-to-source translator.

-mace

Compile with ACE.

-malways-align

Always align function entry, jump target and return address.

-march=<value>

Set the RISC-V architecture

-matomic Use atomic extension instructions.

-mb20282 Avoid conditional jump erratum

-mb22827.1 Insert a NOP after FSHW conditionally

-mb22827 Insert a fclass.x after FDIV.x/FSQRT.x conditionally
-mbf16 Enable bf16 support
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Option

Description

-mcmodel=<value>

Specify the code model.

-mctor-dtor Enable constructor/destructor feature

-mdiv Use hardware instructions for integer division

-mexecit Use special directives to guide linker doing execit optimization.
-mext-dsp Enable DSP support

-mext-zbabcs

Use RVB hardware instructions including zba, zbb, zbc, zbs.

-mfdiv

Use hardware floating-point divide and square root instructions.

-mgp-insn-relax

Use special directives to guide linker doing gp insn relax optimization.

-mict-model=<value>

Specify the address generation strategy for ICT call's code model

-minnermost-loop

Insert the innermost loop directive.

-mno-16-bit

Do not generate C extension instructions.

-mrelax

Enable linker relaxation

-msave-restore

Use smaller but slower prologue and epilogue code

-msmall-data- Put global and static data smaller than <number> bytes into a special
limit=<value> section.

-mstrict-align Force all memory accesses to be aligned (same as mno-unaligned-access
-mvh Enable link virtual hosting

-mzfh Enable zfh support

6.

MUG1025-1.3E

Select "Andes C Linker > General" to specify the linker for the software
project, as shown in Figure 2-28.

For example:
Do not use standard start files (-nostartfiles): Enable
Linker Script (-T): $(LDSAG_OUT)
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Figure 2-28 Select Andes C Linker > General

& Tool Settings Build Steps

Build Artifact [5) Binary Parsers @ Error Parsers

~ & Andes C Compiler

@ Preprocessor
& Symbols

(=2 Directories
(& Optimization
(& Debugging
(& Warnings

# Miscellaneous

% Andes C Linker

& General

# Libraries

# Miscellaneous
# Loaded Address

% Andes Assembler

& General

% NM (symbaol listing)

& General

% Readelf (ELF info listing)

& General

% Objdump (disassembly)

& General

% Objcopy (object content copy)

(& General

3 Size (section size listing)

& General

3 LdSaG Tool

& General

(£ nds32le-elf-mculib-v5 Configurations [ Do not use standard start files (-nostartfiles)

Do not use default libraries (-nodefaultlibs)
[JNo startup or default libs (-nostdlib)
[JOmit all symbol information (-s)

No shared libraries (-static)

Linker Script (-T) | $(LDSAG_OUT) Browse...

[Jwrite a map file. (-Map)
[virtual Hosting (-mvh)

General options are as shown in Table 2-9.

Table 2-9 General Options

Option

Configuration Description

Do not use standard start files
(-nostartfiles): Enable

Enable/disable

This option must be enabled, and the
standard start files are not used.

Linker Script (-T)

$(LDSAG_OUT)

This option is associated with the "LdSaG
Tool > General" option. If a SaG file has been
specified, this link script file is generated by
the SaG file, otherwise it must be specified

manually.
Write a map file. (-Map) Enable/disable Generate map.txt file
Virtual Hosting (-mvh) Enable/Disable Activating the virtual host allows redirecting

I/O requests from target boards without I/O

devices to the host-side GDB.

7. Select "Andes C Linker > Libraries" to specify the external software

libraries linked to the software project, as shown in Figure 2-29.

For example:

Libraries (-1):

MUG1025-1.3E

44(145)




2 Create and Build a Software Project 2.4 Create a Build System

- dsp
- m

Figure 2-29 Select Andes C Linker > Libraries

B Tool Settings & Build Steps Build Artifact Binary Parsers @ Error Parsers
(# nds32le-elf-mculib-v5 Configurations Libraries (-) &8 8 i

~ & Andes C Compiler
@ Preprocessor
% Symbols
(# Directories

dsp

# Optimization
(£ Debugging
& Warnings
(& Miscellaneous
~ &) Andes C Linker
% General
% Libraries
(# Miscellanecus
(2 Loaded Address
~ B Andes Assembler
= General
~ B NM (symbol listing)
% General
w 83 Readelf (ELF info listing)
# General
~ 83 Objdump (disassembly)
# General
~ 83 Objcopy (object content copy)
% General
w 83 Size (section size listing)
# General
w 83 LdSaG Tool
# General

Library search path (-1 &

Libraries options are as shown in Table 2-10.

Table 2-10 Libraries Options

Option Description

Libraries (-I) Specify the external software libraries linked to the
software project, e.g., dsp library, math library, and nn
library etc.

Library search path (-L) Path to the external software libraries

8. Select "Andes C Linker > Miscellaneous" to specify other options for
the software project, as shown in Figure 2-30.
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Figure 2-30 Select Andes C Linker > Miscellaneous

i Tool Settings Build Steps Build Artifact [0} Binary Parsers @ Error Parsers

~ 8 Andes C Compiler
@ Preprocessor

@ nds32le-elf-meulib-vS Configurations Linker flags |

Other options (-Xlinker [option]) £

(2 Symbals

(22 Directories

(# Optimization

(% Debugging
(% Warnings
(% Miscellaneous

~ 8 Andes C Linker
(2 General

# Libraries

(% Miscellaneous
(% Loaded Address

~ B3 Andes Assembler

(% General

v B NM (symbol listing)

Other objects £

(2 General
v [ Readelf (ELF info listing)
(% General
~ 3 Objdump (disassembly)
(= General
~ 5 Objcopy (object content copy)
(2 General
~ [ Size (section size listing)
(# General
~ B LdSaG Tool

(% General

The linker options for RDS software are as shown in Table 2-11.

Table 2-11 Linker Options

Option

Description

--allow-multiple-definition

Allow multiple definitions

--as-needed

Only set DT_NEEDED for shared libraries if used

--auxiliary <value>

Set DT_AUXILIARY field to the specified name

--Bdynamic Link against shared libraries
--Bshareable Build a shared object
--Bstatic Do not link against shared libraries

--Bsymbolic-functions

Bind defined function symbols locally

--Bsymbolic

Bind defined symbols locally

--build-id=<value>

Generate build ID note

--build-id Generate build ID note

--b <value> Change the input format of the inputs following
this option

--call_shared Link against shared libraries

--color-diagnostics=<value>

Use colors in diagnostics

--color-diagnostics

Use colors in diagnostics

--compress-debug-

Compress DWARF debug sections
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Option

Description

sections=<value>

--compress-debug-sections
<value>

Compress DWARF debug sections

--dc

Assign space to common symbols

--define-common

Assign space to common symbols

--defsym=<value>

Define a symbol alias

--defsym <value>

Define a symbol alias

--demangle

Demangle symbol names

--disable-new-dtags

Disable new dynamic tags

--discard-all

Delete all local symbols

--discard-locals

Delete temporary local symbols

--discard-none

Keep all symbols in the symbol table

--dn

Do not link against shared libraries

__dp

Assign space to common symbols

--dynamic-linker=<value>

--dynamic-linker <value>

Which dynamic linker to use
Which dynamic linker to use

--dynamic-list=<value>

Read a list of dynamic symbols

--dynamic-list <value>

Read a list of dynamic symbols

-_dy

Link against shared libraries

-d

Assign space to common symbols

--eh-frame-hdr

Request creation of .eh_frame_hdr section and
PT_GNU_EH_FRAME segment header

--emit-relocs

Generate relocations in output

--enable-new-dtags

Enable new dynamic tags

--end-lib

End a grouping of objects that should be treated
as if they were together in an archive

--entry=<entry>

Name of entry point symbol

--entry <entry>

Name of entry point symbol

--error-limit=<value>

Maximum number of errors to emit before
stopping (0 = no limit)

--error-limit <value>

Maximum number of errors to emit before
stopping (0 = no limit)

--error-unresolved-symbols

Report unresolved symbols as errors

--exclude-libs=<value>

Exclude static libraries from automatic export

--exclude-libs <value>

Exclude static libraries from automatic export
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Option

Description

--export-dynamic-
symbol=<value>

Put a symbol in the dynamic symbol table

--export-dynamic-symbol
<value>

Put a symbol in the dynamic symbol table

--export-dynamic

Put symbols in the dynamic symbol table

Put symbols in the dynamic symbol table

-e <value>

Name of entry point symbol

--fatal-warnings

Treat warnings as errors

--filter=<value>

Set DT_FILTER field to the specified name

--filter <value>

Set DT_FILTER field to the specified name

--fini=<symbol>

Specify a finalizer function

--fini <symbol>

Specify a finalizer function

--force-exe-suffix

Force generation of file with .exe suffix

--format=<input-format>

Change the input format of the inputs following

this option

--format <input-format>

Change the input format of the inputs following

this option

--full-shutdown

Perform a full shutdown instead of calling _exit

-F <value> Set DT_FILTER field to the specified name

-f <value> Set DT_AUXILIARY field to the specified name
--gc-sections Enable garbage collection of unused sections
--gdb-index Generate .gdb_index section

--hash-style=<value>

Specify hash style (sysv, gnu or both)

--hash-style <value>

Specify hash style (sysv, gnu or both)

--help Print option help

-h <value> Set DT_SONAME

--icf-data Enable ICF to also fold identical read only data
--icf=all Enable identical code folding

--icf=none Disable identical code folding

--image-base=<value>

Set the base address

--image-base <value>

Set the base address

--init=<symbol>

Specify an initializer function

--init <symbol>

Specify an initializer function

--just-symbols=<value>

Just link symbols
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Option

Description

--just-symbols <value>

Just link symbols

--library-path=<dir>

Add a directory to the library search path

--library-path <dir>

Add a directory to the library search path

--library=<libName>

Root name of library to use

--library <libName>

Root name of library to use

--lto-aa-pipeline=<value>

AA pipeline to run during LTO. Used in conjunction
with -lto-newpm-passes

--lto-newpm-passes=<value>

Passes to run during LTO

--lto-O<opt-level>

Optimization level for LTO

--lto-partitions=<value>

Number of LTO codegen partitions

-L <value>

Add a directory to the library search path

-l <value>

Root name of library to use

--Map=<value>

Print a link map to the specified file

--Map <value>

Print a link map to the specified file

--mexecit-limit=<value>

Maximum number of entries in exec.it table

--mexecit-loop-aware

Avoid generating exec.it instruction inside loop

--mexecit

Perform exec.it optimization

--mexport-execit=<value>

Export exec.it table after linking

--mexport-symbols=<value>

Export defined global symbols in form of linker
script

--mimport-execit=<value>

Import exec.it table

--mkeep-import-
execit<value>

Keep exec.it table

--mno-execit

Don't perform exec.it optimization.

--mupdate-execit<value>

Update exec.it table

-M

Print a link map to the standard output

-m <value>

Set target emulation

--no-as-needed

Always DT_NEEDED for shared libraries

--no-color-diagnostics

Do not use colors in diagnostics

--no-define-common

Do not assign space to common symbols

--no-demangle

Do not demangle symbol names

--no-dynamic-linker

Inhibit output of .interp section

--no-eh-frame-hdr

Do not create .eh_frame_hdr section

--no-gc-sections

Disable garbage collection of unused sections
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Option

Description

--no-gdb-index

Do not generate .gdb_index section

--no-gnu-unique

Disable STB_GNU_UNIQUE symbol binding

--no-omagic

Do not set the text data sections to be writable

--no-print-gc-sections

Do not list removed unused sections

--no-relax

Do not perform linker relaxation to reduce code
size

--no-rosegment

Do not put read-only non-executable sections in
their own segment

--no-threads

Do not run the linker multi-threaded

--no-undefined-version

Report version scripts that refer undefined
symbols

--no-undefined

Report unresolved symbols even if the linker is
creating a shared library

--no-whole-archive

Restores the default behavior of loading archive
members

--noinhibit-exec

Retain the executable output file whenever it is still
usable

--non_shared Do not link against shared libraries

--nopie Do not create a position independent executable

--nostdlib Only search directories specified on the command
line

-N Set the text and data sections to be readable and

writable

--oformat <format>

Specify the binary format for the output object file

--omagic

Set the text and data sections to be readable and
writable

--opt-remarks-filename
<value>

YAML output file for optimization remarks

--opt-remarks-with-hotness

Include hotness informations in the optimization
remarks file

--orphan-handling=<value>

Control how orphan sections are handled when
linker script used

--orphan-handling <value>

Control how orphan sections are handled when
linker script used

--output=<value>

Path to file to write output

--output <value>

Path to file to write output
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Option Description
-0 <value> Optimize output file size
-0 <path> Path to file to write output

--pack-dyn-relocs=<format>

Pack dynamic relocations in the given format
(none or android)

--pic-executable

Create a position independent executable

--pie

Create a position independent executable

--plugin-opt=<value>

specifies LTO options for compatibility with GNU
linkers

--plugin-opt <value>

specifies LTO options for compatibility with GNU
linkers

--print-gc-sections

List removed unused sections

--print-map Print a link map to the standard output

-q Generate relocations in output

--relax Perform linker relaxation to reduce code size
--relocatable Create relocatable object file

--reproduce=<value>

Dump linker invocation and input files for
debugging

--reproduce <value>

Dump linker invocation and input files for
debugging

--retain-symbols-file=<file>

Retain only the symbols listed in the file

--retain-symbols-file <file>

Retain only the symbols listed in the file

--rpath=<value>

Add a DT_RUNPATH to the output

--rpath <value>

Add a DT_RUNPATH to the output

--rsp-quoting=<value>

Quoting style for response files. Values supported:
windows|posix

--rsp-quoting <value>

Quoting style for response files. Values supported:
windows|posix

-R <value>

Alias to --rpath or --just-symbols

-r

Create relocatable object file

--script=<value>

Read linker script

--script <value>

Read linker script

--section-start <address>

Set address of section

--shared

Build a shared object

--soname=<value>

Set DT_SONAME

--soname <value>

Set DT_SONAME
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Option

Description

--sort-section=<value>

Specifies sections sorting rule when linkerscript is
used

--sort-section <value>

Specifies sections sorting rule when linkerscript is
used

--start-lib Start a grouping of objects that should be treated
as if they were together in an archive

--static Do not link against shared libraries

--strip-all Strip all symbols

--strip-debug Strip debugging information

--symbol-ordering-file
<value>

Layout sections in the order specified by symbol
file

--sysroot=<value>

Set the system root

--sysroot <value>

Set the system root

-S

Strip debugging information

-S

Strip all symbols

--Tbss=<value>

Same as --section-start with .bss as the
sectionname

--Tbss <value>

Same as --section-start with .bss as the
sectionname

--Tdata=<value>

Same as --section-start with .data as the
sectionname

--Tdata <value>

Same as --section-start with .data as the
sectionname

--thinlto-cache-dir=<value>

Path to ThinLTO cached object file directory

--thinlto-cache-policy <value>

Pruning policy for the ThinLTO cache

--thinlto-jobs=<value>

Number of ThinLTO jobs

--threads

Run the linker multi-threaded

--trace-symbol=<value>

Trace references to symbols

--trace-symbol <value>

Trace references to symbols

--trace

Print the names of the input files

--Ttext-segment=<value>

Same as --section-start with .text as the
sectionname

--Ttext-segment <value>

Same as --section-start with .text as the
sectionname

--Ttext=<value>

Same as --section-start with .text as the
sectionname
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Option

Description

--Ttext <value>

Same as --section-start with .text as the
sectionname

-T <value>

Read linker script

-t

Print the names of the input files

--undefined=<value>

Force undefined symbol during linking

--undefined <value>

Force undefined symbol during linking

--unresolved-
symbols=<value>

Determine how to handle unresolved symbols

--unresolved-symbols

Determine how to handle unresolved symbols

<value>
-u <value> Force undefined symbol during linking
--verbose Verbose mode

--version-script=<value>

Read a version script

--version-script <value>

Read a version script

--version Display the version number and exit
-V Display the version number and exit
-V Display the version number

--warn-common

Warn about duplicate common symbols

--warn-unresolved-symbols

Report unresolved symbols as warnings

--whole-archive

Force load of all members in a static library

--wrap=<symbol>

Use wrapper functions for symbol

--wrap <symbol>

Use wrapper functions for symbol

-X Delete temporary local symbols
-X Delete all local symbols

-y <value> Trace references to symbols

-z <option> Linker option extensions

9. Select "Andes Assembler > General" to specify the paths to the header

files used by the software project and the assembler, as shown in

Figure 2-31.
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Figure 2-31 Select Andes Assembler > General

) Tool Settings Build Steps Build Artifact |nj; Binary Parsers @ Error Parsers
(22 nds32le-elf-meulib-v5 Configurations Include paths (-1) =]

~ 3 Andes C Compiler
(22 Preprocessor
22 Symbals
(22 Directories
# Optimization
(22 Debugging
22 Warnings
22 Miscellansous
w 133 Andes C Linker
22 General
(22 Libraries
22 Miscellansous
(22 Loaded Address
~ 3 Andes Assembler
(= General
v 5 NM (symbol listing)
(2 General
~ %3 Readelf (ELF info listing)
(2 General
~ 53 Objdump (disassembly)
(2 General
~ 3 Objcopy (object content copy)
(2 General
~ 183 Size (section size listing)
(2 General
v 5 LdSaG Tool
(2 General

O Suppress warnings (-W)

[J Announce version (-v)

Assembler flags |-g

The assembler options for RDS software are as shown in Table 2-12.
Table 2-12 Assembler Options

Option Description

-a[sub-option...] turn on listings

Sub-options [default hls]:

¢ omit false conditionals

d omit debugging directives
g include general info

h include high-level source

| include assembly

m include macro expansions
n omit forms processing

s include symbols

=FILE list to FILE (must be last sub-option)

--alternate initially turn on alternate macro syntax
--compress-debug- compress DWARF debug sections using zlib
sections[={none|zlib|zlib-gnu|zlib-

gabi}]

--nocompress-debug-sections don't compress DWARF debug sections [default]
-D produce assembler debugging messages
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Option

Description

--debug-prefix-map OLD=NEW

map OLD to NEW in debug information

--defsym SYM=VAL

define symbol SYM to given value

--execstack

require executable stack for this object

--noexecstack

don't require executable stack for this object

--size-check=[error|warning]

ELF .size directive check (default --size-check=error)

--elf-stt-common=[no|yes]

generate ELF common symbols with STT_COMMON type

--sectname-subst

enable section name substitution sequences

-f skip whitespace and comment preprocessing
-g --gen-debug generate debugging information
--gdwarf-2 generate DWARF2 debugging information

--gdwarf-sections

generate per-function section names for DWARF line
information

--hash-size=<value>

set the hash table size close to <value>

--help show this message and exi

--target-help show target specific options

- DIR add DIR to search list for .include directives

-J don't warn about signed overflow

-K warn when differences altered for long displacements

-L,--keep-locals

keep local symbols (e.g. starting with L")

-M,--mri assemble in MRI compatibility mode
--MD FILE write dependency information in FILE (default none)
-nocpp ignored

-no-pad-sections

do not pad the end of sections to alignment boundaries

-0 OBJFILE

name the object-file output OBJFILE (default a.out)

-R

fold data section into text section

--reduce-memory-overheads

prefer smaller memory use at the cost of longer assembly
times

--statistics

print various measured statistics from execution

--strip-local-absolute

strip local absolute symbols

--traditional-format

Use same format as native assembler when possible

--version print assembler version number and exit
-W --no-warn suppress warnings
--warn don't suppress warnings

--fatal-warnings

treat warnings as errors
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Option

Description

-Z

generate object file even after errors

--listing-lhs-width

set the width in words of the output data column of the
listing

--listing-lhs-width2

set the width in words of the continuation lines of the output
data column; ignored if smaller than the width of the first
line

--listing-rhs-width

set the max width in characters of the lines from the source
file

--listing-cont-lines

set the maximum number of continuation lines used for the
output data column of the listing

-fpic generate position-independent code

-fPIC same as -fpic

-fno-pic don't generate position-independent code (default)
-march=ISA set the RISC-V architecture

-mabi=ABI set the RISC-V ABI

-mno-16-bit don't generate rvc instructions

-matomic enable atomic extension

-mace Support user defined instruction extension

-01 optimize for performance

-Os optimize for space

enable dsp extension

10. Select "NM (symbol listing) > General" to output the symbol listing to
the "symbol.txt" file, as shown in Figure 2-32.
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Figure 2-32 Select NM (symbol listing) > General

& Tool Settings Build Steps Build Artifact &) Binary Parsers @ Error Parsers

(£ nds32le-elf-mculib-v5 Configurations [Disable. (Do not auto-generate output file.)

~ & Andes C Compiler [ Sort symbaols numerically by address. (-n)
(2 Preprocessor [Include line numbers and filenames in output. (-1}
(% Symbols [ Decade low-level symbol names into user-level names. (-C)

Dy i .

( Directories [ Display debugger-only symbols. (-a)

s N

(22 Optimization [ Print name of the input file before every symbol. (-4)

(& Debugging .
: [ Display only external symbols. {-g)

g Warnings

# Miscellaneous Other flags |

~ 3 Andes C Linker
& General

# Libraries
# Miscellaneous
# Loaded Address

w 53 Andes Assembler
& General

w B3 NM (symbol listing)
& General

~ 53 Readelf (ELF info listing)
& General

~ B Objdump (disassembly)
& General

~ B Objcopy (object content copy)
(& General

~ &) Size (section size listing)
& General

~ &) LdSaG Tool
& General

The General option of NM (symbol listing) is as shown in Table 2-13.
Table 2-13 General Option of NM (symbol listing)

Option Description

Disable. (Do not auto-generate output file.) | Disable the symbol listing output file

Sort symbols numerically by address. (-n) Sort symbol numerically by address

Include line numbers and filenames in Include line numbers and filenames
output. () in output

Decode low-level symbol names into user- | Decode low-level symbol names into
level names. (-C) user-level names

Display debugger-only symbols. (-a) Display debugger-only symbols
Print name of the input file before every Print name of the input file before
symbol. (-A) every symbol

Display only external symbols. (-g) Display only external symbols

11. Select "Readelf (ELF info listing) > General" to output the ELF listing to
the "readelf.txt" file, as shown in Figure 2-33.
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Figure 2-33 Select Readelf (ELF info listing) > General

® Tool Settings Build Steps

Build Artifact [5) Binary Parsers @ Error Parsers

v &3 Andes C Compiler
@ Preprocessor
# Symbols
(¥ Directories
(%2 Optimization
(2 Debugging
(&2 Warnings
(£ Miscellaneous
~ B Andes C Linker
(& General
(& Libraries
(£ Miscellaneous
(# Loaded Address
~ B Andes Assembler
¥ General
w BB NM (symbol listing)
& General
~ 83 Readelf (ELF info listing)
(2 General
~ B Objdump (disassembly)
(£ General
~ &) Objcopy (object content copy)
(& General
~ [ Size (section size listing)
& General
w 83 LdSaG Tool
¥ General

(£ nds32le-elf-mculib-vS Configurations [Ipisable. (Do not auto-generate output file.)

EAEquivalent to: -h -| -G -5 -r -d -V -A - (-a)
[[1Display the ELF file header. (-h)

[ Display the program headers. (-}

[ Display the sections' header. (-5)
[JDisplay the section groups. (-g)

[ Display the symbol table. (-s)

Other flags |

The General option of Readelf (ELF info listing) is as shown in Table

2-14.

Table 2-14 General Option of Readelf (ELF info listing)
Configuration Description
Disable. (Do not auto-generate output Disable the ELF listing output file
file.)
Display the ELF file header. (-h) Display the ELF file header
Display the program headers. (-I) Display the program headers
Display the sections’ header. (-S) Display the sections’ header
Display the section groups. (-g) Display the section groups
Display the symbol table. (-s) Display the symbol table

12. Select "Objdump (disassembly) > General" to output the disassembly

information to the "objdump.txt" file, as shown in Figure 2-34.
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Figure 2-34 Select Objdump (disassembly) > General

B Tool Settings

Build Steps

(# nds32le-elf-mculib-v5 Configurations

e

Andes C Compiler
@ Preprocessor
(& Symbols

(& Directories

(& Optimization
(& Debugging

(& Warnings

(# Miscellaneous

Build Artifact Io_ﬂ; Binary Parsers @ Error Parsers

[JDisable. (Do not auto-generate output file.)

Display the contents of all headers. (-x)

[1Display the contents of the section headers. (-h)
Display assembler contents of executable sections. (-d)
[ Display the contents of the symbol table(s). (-t)
include line numbers and filenames in output. (-)

[ Decode mangled/processed symbol names. (-C)

Other flags |

~ & Andes C Linker
(& General
(& Libraries
(& Miscellaneous
(& Loaded Address

~ 8 Andes Assembler
(& General

v 3 NM (symbal listing)
(& General

~ 3 Readelf (ELF info listing)
(& General

~ %3 Objdump (disassembly)
(& General

~ &3 Objcopy (object content copy)
(& General

~ &} Size (section size listing)
(& General

v &3 LdSaiG Tool
(& General

The General options of Objdump (disassembly) are as shown in Table
2-15.

Table 2-15 General Option of Objdump (disassembly)

Configuration Description

Disable. (Do not auto-generate output file.) Disable the disassembly

output file

Display the contents of all headers. (-x) Display the contents of all

headers

Display the contents of the section headers. (-h) Display the contents of the

section headers

Display assembler contents of executable
sections. (-d)

Display assembler contents
of executable sections

Display the contents of the symbol table(s). (-t) Display the contents of the

symbol table(s)

Include line numbers and
filenames in output

Include line numbers and filenames in output. (-I)

Decode mangled/processed symbol names. (-C) Decode mangled/processed

symbol names

13. Select "Objcopy (object content copy) > General" to copy the content
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of the target file to another file, which is generally used to generate a
Binary file, as shown in Figure 2-35.

For example:
Disable. (Do not auto-generate output file.): Disable
Create an output file in format: binary (Raw binary form)

Figure 2-35 Select Objcopy (object content copy) > General

& Tool Settings Build Steps Build Artifact &) Binary Parsers @ Error Parsers

(£ nds32le-elf-mculib-v5 Configurations [Disable. (Do not auto-generate output file.)

~ & Andes C Compiler [l Remove all symbol and relocation information. (-5)
(& Preprocessor [JRemove all debugging symbals _sections. (-g)
(2 Symbols [JRemove all non-global symbals. (-x)

Dy i H
(22 Directories [JRemove any compiler-generated symbols. (-X)

(& Optimization

% Debugging Create an output file in format | binary (Raw binary form) ~
(& Warnings Other flags

# Miscellaneous

~ 3 Andes C Linker
& General
# Libraries
# Miscellaneous
# Loaded Address

w 53 Andes Assembler
& General

w B3 NM (symbol listing)
& General

~ 53 Readelf (ELF info listing)
& General

~ B Objdump (disassembly)
& General

~ B Objcopy (object content copy)
(& General

~ &) Size (section size listing)
& General

~ &) LdSaG Tool
& General

The General options of Objcopy (object content copy) are as shown in
Table 2-16.

Table 2-16 General Options of Objcopy (object content copy)

Option Description

Disable. (Do not auto-generate output file.) Disable the Object output file

Remove all symbol and relocation Remove all symbol and relocation
information. (-S) information

Remove all debugging symbols _sections. (- | Remove all debugging symbols
g) sections

Remove all non-global symbols. (-x) Remove all non-global symbols

Remove any compiler-generated symbols. (- | Remove any compiler-generated
X) symbols

Create an output file in format Specify the format of the target file,
and the following three industry-

MUG1025-1.3E 60(145)
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Option Description

standard formats are supported:
binary (Raw binary form)
ihex (Intel Hex)

srec (Motorola S-record)

14. Select "Size (section size listing) > General" to output the section size
listing to the ".PHONY.size" file, as shown in Figure 2-36.

Figure 2-36 Select Size (section size listing) > General

& Tool Settings Build Steps Build Artifact &) Binary Parsers @ Error Parsers

(£ nds32le-elf-mculib-vS Configurations [Ipisable. (Do not auto-generate output file.)

v 3 Andes C Compiler Other flags |

(& Preprocessor
% Symbols
(2 Directaries
(2 Optimization
(2 Debugging
(&2 Warnings
(2 Miscellaneous
~ &3 Andes C Linker
& General
(4 Libraries
(# Miscellaneous
(¥ Loaded Address
~ 53 Andes Assembler
& General
~ B3 NM (symbol listing)
(£ General
~ %) Readelf (ELF info listing)
(& General
v 8 Objdump (disassembly)
& General
w 83 Objcopy (object content copy)
 General
w 53 Size (section size listing)
(22 General
~ B LdSaG Tool
(£ General

The General option of Size (section size listing) is as shown in Table
2-17.

Table 2-17 General Option of Size (section size listing)

Option Description

Disable. (Do not auto-generate output file.) Disable the size output file

15. Select "LdSaG Tool > General" to specify the SaG file used for
generating the linker script file for the software project, as shown in
Figure 2-37.

For example:

Generate linker script: Enable
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Linker script template:
$(ANDESIGHT_ROOT)/utils/nds32_template_v5.txt;

SaG file: ${ProjDirPath}/src/bsp/sag/ae350-ddr.sag
Figure 2-37 Select LdSaG Tool > General

i Tool Settings Build Steps

Build Artifact Io_ﬂ; Binary Parsers @ Error Parsers

~ i Andes C Compiler
@ Preprocessor
(& Symbols
(& Directories
(& Optimization
(& Debugging
(& Warnings
(# Miscellaneous
~ & Andes C Linker
(& General
(& Libraries
(& Miscellaneous
(& Loaded Address
~ 8 Andes Assembler
(& General
v 3 NM (symbal listing)
(& General
~ 3 Readelf (ELF info listing)
(& General
v & Objdump (disassembly)
(& General

(& General

~ &} Size (section size listing)
(& General

v &3 LdSaiG Tool
(E General

~ &3 Objcopy (object content copy)

(# nds32le-elf-meulib-v5 Configurations Generate linker script

Linker script template |$(ANDESIGHT_ROOT),futiIs,t‘nd532_temp|ate_v5.bct | Browse...
SaG file |${ProjDirPath]fsrc,-’bspfaeSSD—xip.sag | Browse...
Other flags |

The General options of LdSaG Tool are as shown in Table 2-18.

Table 2-18 General Options of LdSaG Tool

Option

Description

Generate linker
script

The "PROJECT\BUILD_CONFIG\output" path generates a
linker script file, and the "Andes C Linker > General >
Linker Script (-T):" option is automatically set to
"$(LDSAG_OUT)".

Linker script

Specify the template used to generate the linker script file,

template and Gowin RiscV_AE350_SOC defaults to
"nds32_template_v5.txt"
SaG file Specify a SaG file that describes the memory map for the

executable image

16. Click "Apply and Close" to complete the build configuration for the

software project.
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2.5 Build a Software Project

2.5 Build a Software Project

Building a software project refers to the conversion of source code
into executables for a specified target system.

Refer to the following steps to build a software project:

You can create the build system for the selected software project

referring to 2.4 Create a Build System.

Click "%" (Build) on the RDS software toolbar, or right-click on the

selected software project and select "Build Project" from the drop-
down list to build the software project, as shown in Figure 2-38.

Figure 2-38 Build a Software Project

Clean Project
Refresh F5

Close Project

Build Target
28 Target Mar L et
Index

Build Configurations
2> Running <
o Targets Build Settings

Target Configuration

=

Flash Burner Ctrl+

Validate

Run As

Debug As
Profile As
Compare With

#F 0

Restore from Local History...

File Explarer

25 22350 dem =

N o B
New
File Edit So
] Show in Local Terminal
- Project Exp Copy Ctrl+C
Paste Ctrl+V
K Delete Delete
viSaedsoed T
4 Binar Paste As Link
i Incluc Source
Dby Moveu,
@ src Rename... 2
= ae35l g Import...
i Export..
Build Project

- O X
>
Window Help
N .
- G- T
reator L€ mainc 2 = g
'y
>
n
demo.h
OIS === = = e e e e e e e e e e e
oid)
application codes
>
> | UART demo e
>
1 Properties| [2] Problems | & Terminal | iy Function Co | iy Static Stack | 3= Call Hierarc = 8
SRt Y N R
[ae350_demo]
>
>
>
>
38

3. Verify the build results of the software project in the console view.

4. You can find the generated executable and other files in the path of
"PROJECT\BUILD_CONFIG\output".

2.6 Static Analysis

The RDS software supports two types of static program analysis

based on executables from

selected software projects: function code size

analysis and static stack analysis. Function code size analysis provides
the analysis for code size of both individual function and all user-defined
functions. Static stack analysis provides the analysis for stack size used by
each function and the entire program.

MUG1025-1.3E
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2 Create and Build a Software Project 2.6 Static Analysis

The static analysis is performed automatically by the RDS software
after building the selected software project. Therefore, before building the
project, set the relevant properties to enable static analysis by following
steps below:

1. Select "Window > Preferences" on the main menu of RDS software to
open the "Preferences" dialog box.

2. Inthe "Preferences" dialog box, select "C/C++ > Build > Static
Analysis".

3. In the "Static Analysis" dialog box, select "Enable function code size
calculation" and/or "Enable static stack analysis" and click "Apply and
Close", as shown in Figure 2-39.

Figure 2-39 Static Analysis Setting

A preferences m} X
type filter text Static Analysis e T
General A

o General settings for Static Analysis
Binutils Preferences . . - .
Execute static analysis after building projects

v CfCer Enable function code size calculation
Appearance
Autotools Enable static stack analysis
~ Build Execute static stack analysis calculation
Build Targets []Enable parsing C++ exception handling
Build Variables
Console

Environment
Logging
Makefile Editor
Settings
Static Analysis
CfC++ Project Tem
Code Style
Core Build Toolcha
Debug
Editor
File Types

Indexer
£ >

'::?j' g 3 Apply and Close Cancel

Note!

Restore Defaults Apply

By default, the static analysis of C++ program does not include the code related to
exception handling, if you want to analyze all the code, please select "Enable parsing
C++ exception handling".

If static analysis is disabled by default, you can click " ~" from the
drop-down list on the RDS software toolbar after building the software
project, and select "1 Function Code Size", "2 Static Stack Analysis" or "3
Both Static Analyses", as shown in Figure 2-40.

MUG1025-1.3E 64(145)




2 Create and Build a Software Project

2.6 Static Analysis

Figure 2-40 Enable Static Analysis

A C/C++ - 28350 demo/src/demo/main.c - AndeSight RDS v5.1.1

File Edit Source Refactor Navigate Search Project Run Window Help

Ao~ | | g~ Gl OB G-
1 Function Code Size 2 mainc 52

2 Static Stack Analysis
v 3 Both Static Analyses

ct Creator

5 Project Explorer =

v =5 ae350_ demo

@

[l Includes

(= Debug

(= src

=| ae350_demo Debug.launch

Binaries 4

#include "demo.h"

= int main(void)

User application codes

M Target Mana 5= Outline = 0
=N el - <
& Running Target
:==:> Targets

// Run UART demo

& Console 2
4 @[S

CDT Build Console [ae350_demal]
Finished building: output/ae35@ demo.bin

Invoking: Size (section size listing)
riscv32-elf-size "ae356_demo.adx” | tee ocutput/.PHONY.size

text code rodata data bss dec hex filename

leese 9088 968 @ 720 le77e 2318 ae35@_demo.adx
Finished building: output/.PHONY.size

/ IACIUAES = m e e e e e e

/ Definitions ---------momommo oo

] Properties| 2] Problems| & Terminal | illls Function Co | ills Static Stack |5 Call Hierarc = 8
-
|

_ ] X
[piccnced} 1 IR #
=0
-
>
>
R -&|lMBE-O-
~
W
>
DA

When you enable static analysis, a dialog box pops up to indicate that
the analysis is in progress. When the static analysis is complete, the
Function Code Size View and/or Static Stack Analysis View displays the

results of the static analysis.

2.6.1 Function Code Size View

MUG1025-1.3E

The Function Code Size View is used to view the information about
the function size of the built software project. This view displays the size of
both all user-defined functions and individual function, as shown in Figure

2-41.

Figure 2-41 Function Code Size View

& Console | [ Properties |[£] Problems | & Terminal | il Function Code § &2 _illy Static Stack Anal 3 Ccall Hierarchy

Binary File: fae350_demo/Debug/ae350_demo.adx --= Total Function Code Size: 7836 (User defined functions only)

Name Size File Line Path
demo_led 122 demo_led.c 58 d:\RDSS5\workspace\ae350 dema'\Debug), \src\demolled
gpio_callback 2 demo_led.c 47 d:\RDS5\workspacelae350_demao\Debug\,.\src\demotled
main 14 main.c 16 d:\RDSS\workspace\ae350_demo'Debug\,.\src\demo
get_core_freq 6 delay.c 25 d:\RDSS5\workspace\ae350_demo'\Debug\,.\src\bspllib
rdmcycle 18 delay.c 30 d:\RDSS\workspace\ae350_demo'\Debug\,.\srcibspllib
printchar 30 printf.c 25 d:\RDSS\workspace\ae350_demo'\Debug\,.\src\bspllib
prints 154 printf.c 43 d:\RDS5\workspace\ae350_demo\Debug\.\src\bspllib
printi 192 printf.c 99 d:\RDSS\workspace\ae350_demo\Debug\.\src\bsp\lib
print 362 printf.c 152 dARDSS\workspace\ae350_dema\Debugh.\src\bspllib
printf 34 printfc 251 dARDSS\workspace\ae350_dema\Debugh.\src\bspllib
simple_delay_ms 20 delay.c 55 d\RDSS\workspace\ae350_demo\Debug\.\src\bsp\lib
uart_init 52 uart.c 29 d\RDSS\workspace\ae350_demo\Debug\.\src\bsp\lib
outbyte 34 uartc 87 d\RDSS\workspace\ae350_demo\Debug\.\src\bsp\lib
uart_putc 18 uart.c 56 d:\RDSS\workspace\ae350_demo\Debug\.\src\bsp\lib
time 46 delay.c 49 d:\RDS5\workspace\ae350_demo\Debug\.\src\bspllib

= 0
= =
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2 Create and Build a Software Project 2.6 Static Analysis

This view also displays the code details for each function, and you
can sort the functions by name or size by clicking on the column headings,
or you can double-click on a function to directly locate the file of its code,
as shown in Figure 2-42.

Figure 2-42 Locate Function Code

A Andes Project Creator \€| main.c \t] demao_led.c B = 0

4} -

/ Applicaticn entry functien
nt demo_led(void)

M AE358_DRIVER_GPIO *GPIO_Dri = &Driver_GPIO;
uintd_t num = @;
uint32_t led_pin = @; /f This led

long begin_time = @;

long end_time = @;
long use_time = 8;

B Console | [T Properties [£] Problems | & Terminal [lls Function Code 8 &3 . il Static Stack Anal | 3 Call Hierarchy| = B

==

Binary File:{/ae350_demo/Debug/ae350 demo.adx --= Total Function Code Size: 7836 (User defined functions only)

Name Size File Line Path - )
demo _led 122 demo_led.c 58 d:\RDS5\workspace\ae350 demo\Debug\.\src\demoled
gpio_callback 2 demo_led.c 47 d\RDSS5\workspace\ae350 demo\Debug\.\src\demo'led
main 14 main.c 16 d:\RDS5\workspace\ae350 demo\Debug'.\sre\demo
get_core freq 6 delay.c 25 d:\RDS5\workspace\ae350 demo\Debug\.\src\bspylib
rdmeyele 18 delay.c 30 d:\RDS5\workspace\ae350 demo\Debug\.\src\bspylib
printchar 30 printf.c 25 d:\RDS5\workspace\ae350 demo\Debug\.\src\bspylib
prints 154 printf.c 43 d\RDS5\workspace\ae350 demo\Debug\.\src\bspllib
printi 192 printf.c 99 d:\RDS5\workspace\ae350 demo\Debug\.\src\bspylib
print 362 printf.c 152 d:\RDSS5\workspace\ae350 demo\Debug\.\src\bspllib v

P R . . . A R

Note!

This view does not provide the code size of functions that are optimized during the build
process. In addition, the "Total Function Code Size" in the view only contains the ".text"
segment, if you want the complete function size of the whole program, please sum the

" text segment" and ".nds32_init" segment.

2.6.2 Static Stack Analysis View

MUG1025-1.3E

The Static Stack Analysis view is used to view the static stack size of
the built software project, as shown in Figure 2-43. After generating the
analysis results, this view lists the maximum stack size required for the
entire program at the top, and the function call hierarchy lists the details of
source code. Note that the stack size of interrupt programs and indirectly
called functions are not counted in the maximum of required stack.
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2.6 Static Analysis

Figure 2-43 Static Stack Analysis View

B Console | [ Properties |[£] Problems | & Terminal |[ls Function Code Size |l Static Stack Analysis &3 3 Call Hierarchy = |
Binary File: /a350_demo/Debug/ae350_demo.adx --= Max Stack Size: 384 (User defined functions only), lll Used Stack, Self Stack Size,| | sub-functio
Name Used Stack  Self Stack Size Graphical Stack Bar  File Line Path 2l

trap_entry 80 SOI 240 - trap.c 49 d\RDSS\workspace\ae350 demo\Debug\.\src\bsp'
gpio_control 32 gpio_ae350.c 185 d:\RDSS\workspace\ae350 demo\Debug\.\src\bsp'
i2c_irq_handler 161l 160 | i2c_ae350.c 1468 d:\RDSS\workspace\ae350_demo\Debug\.\src\bsp'
gpio_irq_handler 16 gpio_ae350.c 305 d:\RDS5\workspace\ae350_demo\Debug\. \src\bsp'
gp0_irg_handler 6l 224 | interrupt.c 24 d:\RDSS\workspace\ae350_demo\Debug\.\src\bsp'
spi_irg_handler 16l 128 spi_ae350.c 1241 d:\RDS5\workspace\ae350_demo\Debug\.\src\bsp'
rtc_alarm irg_handler 16llH1e rtc_ae350.c 479 dA\RDSS\workspace\ae350 demo\Debugh.\srcbsp!
default_irq_handler w6l 224 | interrupt.c 24 di\RDSS\workspace\ae350_demo\Debug\.\src\bsp'
dma_irg_handler 1696 dma_ae350.c 506 di\RDSS\workspace\ae350_demo\Debug\.\src\bsp'
reset_handler 16l 272 | reset.c 28 di\RDSS\workspace\ae350_demo'\Debugh.\src\bsp'
rtc_period_irq_handler 16llt16 rtc_ae350.c 439 d:\RDS5\workspace\ae350_demo\Debug\.\src\bsp'
uart2_jrq_handler 16432 uart_ae350.c 1446 d:\RDS5\workspace\ae350_demo\Debug\.\src\bsp'
nmi_handler 16 wdt_ae350.c 259 d:\RDS5\workspace\ae350_demo\Debug\.\src\bsp'
uartl_irq_handler 16432 uart_ae350.c 1444 d:\RDS5\workspace\ae350_demo\Debug\.\src\bsp'
gpio_pinread - gpio ae350.c 143 d:\RDSS\workspace\ae350 demo\Debug, \src\bsp' ¥
< >

For each function, this view provides the following stack information:

® Self Stack Size: The stack size used by the current function.

® Used Stack: The stack size already used before the current function is

called.

® Graphical Stack Bar: Graphically display the cumulative stack usage of
the current function. This section lists "Self Stack Size", "Used Stack",
"sub-function max required stack", and "Max Stack Size". Three kinds

of stack sizes are indicated by different colors: "

"'means "Self Stack

MUG1025-1.3E

Size", "H" means "Used Stack", and "I 1" means "sub-function max

required stack".

When the root function is first called, this view shows the stack
information of the root function, including the entry function, interrupt
program and indirectly called functions. Right-click on a root function and
select "Expand All" in the drop-down list to expand to show all sub-
functions and their stack information, as shown in Figure 2-44. The call
relationship diagram of this stack is used to identify the execution path of
the function that uses the most of the stack.

Figure 2-44 Expand All

B Console | [T Properties (2! Problems [ & Terminal |l Function Code Size |iilly Static Stack Analysis &2 e call Hierarchy == A =)
Binary File: /22350 demo/Debug/ae350 demo.adx --= Max Stack Size: 384 (User defined functions only), Jll Used Stack, [ Self Stack Size, | | sub-functic
MName Used Stack  Self Stack Size Graphical Stack Bar  File Line Path @
trap_entn: - 80 B()I 240 - trap.c 49 d:\RDSS\workspace\ae350 demo\Debug\.\src\bsp'
gpio © Expand All 32 gpio ae350.c 185 dARDSS\workspace\ae350 dema\Debug\.\src\bsp'
i2c irq, Collapse All 161 160 | i2c_ae350.c 1468 d\RDSS\workspace\ae350_demao\Debugh. \src\bsp'
gpio_ir Export to CSV file 16 gpio_ae350.c 305 d\RDSF\workspace\ae3s0 demo\Debug,.\src\bsp'
gp0_irg_handler T - 6l 224 | interrupt.c 24 d\RDS5\workspace\ae350_demo\Debug\.\src\bsp'
spi_irg_handler 161 128 spi_ae350.c 1241 d\RDSS\workspace\ae350_demo\Debug\.\src\bsp'
rtc_alarm_irg_handler - 166 rtc_ae350.c 479 d\RDSS\workspace\ae350_demo\Debug\.\src\bsp'
default_irg_handler - 16l 224 | interrupt.c 24 d\RDSS\workspace\ae350_dema\Debug\.\src\bsp'
dma_irg_handler - 16096 dma_ae350.c 506 di\RDSS\workspace\ae350_demo\Debug).\src\bsp'
reset_handler - 161 272 | reset.c 28 d:\RDSS\workspace\ae350_demao\Debug\.\src\bsp'
rtc_period irq handler - 16llk16 rtc_ae350.c 439 dARDSS\workspace\ae350 demo\Debugh, \srcibsp'
uart2_irq_handler - 160432 uart_ae350.c 1446 d\RDSS\workspace\ae350_demo\Debugh. \srcibsp'
nmi_handler - 16 wdt ae350.c 259 d:\RDSS\workspacelae350 demo\Debugh.\src\bsp'
uartl_irg_handler - 16432 uart_ae350.c 1444 d\RDSS\workspace\ae350_demao\Debug). \src\bsp'

gpio_pinread c gpio ae350.c 143 dA\RDSS\workspacelae350 demo\Debugl.\src\bsp' v
< >
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Binary File:

Right-click on a root function and select "Export to CSV file" in the

Name Used Stack
trap_entry
gpio_c Expand All
i2c_irg) Collapse All

gpio_ir Export to CSV file

Figure 2-45 Export to CSV File

B Console | [ Properties [ |21 Problems | & Terminal [[lil; Function Code Size |y Static Stack Analysis £
Binary File: /ae350_demo/Debug/ae350 demo.adx --> Max Stack Size: 384 (User defined functions only), Bl Used Stack,

Self Stack Size Graphical Stack Bar  File

80 80 240 - trap.c

32
16l 160 |
16

gp0_irq hanarer
spi_irg_handler
rtc_alarm_irq_handler
default_irq_handler
dma_irq_handler
reset_handler
rtc_period_irq_handler
uart2_irg_handler
nmi_handler
uartl_irq_handler
gpio_pinread

6l 224 |
16 128
16lHe
6] 224 |
16l 96|
w6l 272
16lhs
161432

16

16432

gpio_ae350.c
i2c_ae350.c
gpio_ae350.c
interrupt.c
spi_ae350.c
rtc_ae350.c
interrupt.c
dma_ae350.c
reset.c
ric_ae350.c
uart_ae350.c
wdt_ae350.c
uart ae350.c
gpio_ae350.c

%% Call Hierarchy

Line Path
4

i}

drop-down list to export the stack information and its sub-function stack
analysis to a .csv file, as shown in Figure 2-45.

E- =

Self Stack Size,| | sub-functig

~

d:\RDS5\workspace\ae350_demo\Debug\.\src\bsp'

185 d:\RDSF\workspace\ae350_demo\Debugh.\src\bsp’
1468 di\RDSS\workspace\ae330_dema\Debug'.\src\bsp’
305 di\RDS3\workspace\ae350_demo'\Debugh.\src\bsp’
24 di\RDSS\workspace\ae350 demo\Debugh.\sre\bsp’
1241 d\RDSS\workspace\ae350 demol\Debugh.\srcibsp’
479 d:\RDSS\workspace\ae350_demo\Debug\,.\src\bsp'
24 d:\RDSS\workspace\ae350_demo\Debug\..\src\bsp'
506 d:\RDSS\workspace\ae350_demo\Debugh.\src\bsp'
28 d\RDSF\workspace\aed50_demo\Debug\.\src\bsp'
439 d:)\RDSS\workspace\ae350_demo\Debugh.\src\bsp®
1446 di\RDSS\workspace\ae330_dema\Debug'.\src\bsp'
259 di\RDSS\workspace\ae350_demo'\Debugh.\src\bsp’
1444 d)\RDSS\workspace\ae350 demo\Debugh.\srcibsp’

143 d:\RDSS\workspace\ae350 demo\Debugh.\sre\bsp’ v
>

Functions can be sorted by name, size, "Self Stack Size" or "Used

A Andes Project Creator

'/ Trap entry

void trap_entry(void)

SUPPORT_PFT_ARCH

MName

> trap_ents
gpio_control
i2c_irq_handler
gpio_irg_handler
gp0_irg_handler
spi_irg_handler
rtc_alarm_irg_handler
default_irq_handler
dma_irq_handler
reset_handler
ric_period_irq_handler
uart2_jrg_handler
nmi_handler
uart1_irg_handler
gpio_pinread

[ main.c

Used Stack

Figure 2-46 Locate Function Code

[£] demo_led.c

long mcause = read_csr(NDS_MCAUSE);
long mepc = read_csr(NDS_MEPC);
long mstatus = read csr(NDS MSTATUS);

long mxstatus = read_csr(NDS_MXSTATUS);

[€] trap.c &2

void trap_entry(void) _ attribute__ ((interrupt ("machine") , aligned(4)));

[T Properties |2 Problems | {2 Terminal |ills Function Code Size |l Static Stack Analysis &2
£350_demo/Debug/ae350 dema.adx --= Max Stack Size: 384 (User defined functions only), Il Used Stack,

Self Stack Size Graphical Stack Bar  File

80 80 240 - trap.c

32

16l 160 |
16

w6l 224 |
16 128
16llt1e
6l 224 |
16096
16l 272
16llk16
16432

16

16432

gpio_ae350.c
i2c_ae350.c
gpio_ae330.c
interrupt.c
spi_ae350.c
rtc_ae350.c
interrupt.c
dma_ae350.c
reset.c

rtc ae350.c
uart_ae350.c
wdt_ae350.c
uart_ae350.c
gpio_ae350.c

22 call Hierarchy

Line Path

Stack" by clicking on the column headings in the Static Stack Analysis
view, or you can double-click on a function to locate it directly in the code
file, as shown in Figure 2-46.

=8 = 8

Self Stack Size,| | sub-functio

A

49 d\RDS5\workspace\ae350_demo'Debug).\src\bsp’
185 d’\RDS5\workspace\ae350_demo\Debug\..\src\bsp’
1468 d\RDS5\workspace\ae350_demo\Debug\.\src\bsp'

30!

[

di\RDS5\workspace\ae350_dema'\Debug\.\src\bsp'

24 d:\RDSS\workspace\ae350 demo\Debug). \src\bsp'
1241 d\RDS5\workspace\ae350_demo\Debug\.\src\bsp'

47

)

di\RDS5\workspace\ae350_dema\Debugl.\src\bsp'

24 dA\RDSS\workspace\ae350 demo\Debugh.\src\bsp’
506 d:\RDS5\workspacetae350_demo\Debug\.\src\bsp'

28 d\RDSS\workspace\ae350_demo\Debug\.\src\bsp’
439 d)\RDSS\workspace\ae350 demo\Debugh. \srcibsp!
1446 d\RDS5\workspace\ae350_demo\Debug\.\src\bsp'
259 d:\RDS5\workspacetae350_demo\Debug\.\src\bsp'
1444 d)\RDSS\workspace'ae350 demo\Debug\.\src\bsp'
143 dA\RDSS\workspace\ae350 demo\Debug), \sre\bsp' v

>

68(145)




3 Target Management

Target Management

The RDS software manages Targets, Target Boards, and Target
Systems through the Target Manager View; for the details, you can see 3.2
Target Manager.

The following steps summarize the typical approach to the target
management for RDS software.

1. Create atarget board ready to run the application program.

2. Create a software project (see 2.1 Create a New Project for details) for
the target board.

3. Build a software project (see 2.5 Build a Software Project for details)
for generating the executable file.

4. Start the target board, and run/debug/download/analyze the
application program, managed by the Target Manager view

Typical target management process for RDS software is as shown in
Figure 3-1.
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3 Target Management 3.1 Create a Target System

Figure 3-1 Target Management Flow

Target

project creation

Running
Target

Target Manager

AndeSight™ IDE

3.1 Create a Target System

The target system is a real evaluation platform that connects the local
target board through an ICE target, such as Andes AICE-MINI+, Gowin
FTDI USB programmer, or Olimex debugger. This includes the ICE target,
target board, ICEman, and the host RDS software. Before creating the
target system, connect the RDS software and the target board; for the
connection, you can see Figure 3-2.

Figure 3-2 Connect the RDS Software and the Target Board

AndeSight™ RDS IDE | Target Manager
\

Local / Remote
Ethernet

ICEman

USB 2.0
|

ICE Target

Real Evaluation Platform
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3.2 Target Manager

The RDS software uses the Target Manager to manage the
connection between the RDS software and the target boards, as shown in
Figure 3-3.

Figure 3-3 Target Manager
18 Target Manager : Local Targets 2 . 0= Outline| & | = e | =
2> Running Target;
v }:D Targets
|4 ADP-AE350-A25-GOWIN

In the Target Manager, the "E2" (AICE Diagnostic report) diagnoses
the connectivity of the target system, as shown in Figure 3-4.

Figure 3-4 Diagnose the Target System

8 Target Manager : Local Targets i1 5= Qutline 2 | — = = 0
v & Targets
|%] ADP-AE350-A25-GOWIN

et | AICE Diagnostic report

Click on "&2" (AICE Diagnostic report), and configure ICE, Misc
Argument, and Address in the Test Memory Access for diagnosing the
target system.

For Gowin FTDI USB programmer, the configuration for Test Memory
Access is shown in Figure 3-5.

For example:

ICE: Bus 1 Port 1 [GWUSB-S >=v4.1]
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Misc Argument: -Z v5
Figure 3-5 Test Memory Access (Gowin FTDI USB Programmer)

A Test Memory Access (Optional) ot
ICE: Bus 1 Port 1 [GWUSE-5 >=v4.1] v
Misc Argurnent: W

Enter a writable addresz

Address: W

For Olimex debugger, the configuration for Test Memory Access is as
shown in Figure 3-6.

For example:
ICE: Bus 1 Port 4 [Olimex ARM]
Misc Argument: -Z v5
Figure 3-6 Test Memory Access (Olimex Debugger)

A Test Memory Access (Optional) o4
ICE: Bus 1 Port 4 [Olimex ARM] W
Misc Argument: w

Enter a writable address

Address: w

Click "OK", and the diagnostic report for the target system is as
follows:

Andes ICEman (OpenOCD) 5.1.1-g3a34fc9 (2022-04-22-14:27)
Burner listens on 2354

Telnet port: 4444

TCL port: 6666

JTAG frequency 10.000 MHz

There is 1 core in tap

target-0 = tap0O_target_0 Ox0 Ox1

The core #0 listens on 1111.
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ICEman is ready to use.

== TEST target-0 ==

* Initializing Debug Module Interface

* Initializing Debug Module

Scanning number of harts

* test frequency

Setting adapter speed: 5000 kHz

JTAG frequency 5.000 MHz

Current adapter speed: 5000 kHz

JTAG frequency 10.000 MHz

Halting Hart O

coreOQ: target_xlen = 0x20

core0: mvendorid=0x31e

core0: marchid=0x80000a25 A25

core0: mimpid=0x160

core0: misa=0x4094312d

core0: dcsr=0x400006¢3

core0: mnvec=0x80000000

core0: pc = 0x80001ba8

core0: debug_buffer_size=0x8

* Access GPRs testing

RV32 base ISA (32 GPRs)

* Abstractauto testing

* Single Step testing

* Check haltsumO value

* Check haltsum1 value

Testing reset_and_halt_one_hart

execute ndmreset should not affect these registers:abstractcs,
abstractauto, program buffer and abstract data
clear abstractcs.cmderr(W1C) and abstractauto(0)
Hart O pc = 0x80000000

execute DM reset should reset these registers:abstractcs, abstractauto,
program buffer and abstract data

*kkkkkkkkkkkkkkkkkkk

Diagnostic Report

(PASS) check that Debug Module (DM) is operational ...

(PASS) check JTAG/DTM connectivity ...

(PASS) check changing the JTAG frequency ...

(PASS) check GPRs access ...

(PASS) check ABSTRACTAUTO should cause COMMAND to run the
expected number of times ...

(PASS) check all harts single step ...

(PASS) check haltsumO ...
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(PASS) check haltsum1l ...
(PASS) check reset-and-halt ...

kkkkkkkkkkkkkkkkkkkk

In the Target Manager view, "Targets" displays the targets supported
by the RDS software.

The Target Manager automatically establishes and manages the
communication between the host RDS software and the target board in
the background, or you can right-click on the selected target in "Targets"
and select "Connect Target via ICE > ICE" in the drop-down list, and
specify the connection configuration in the drop-down list, e.g. "Bus 1 Port
1 [GWUSB-S >=v4.1] JDP (4-wire)", and start the target system manually.
In order to start the target system, you have to specify information such as
the ICE debugger to be inserted and the debugging interface, as shown in
Figure 3-7.

Figure 3-7 Create a Target System

48 Target Manager : Local Targets &2 . B= Outline 2 | = E| | ¥ = g
£ Running Target

v & Targets

AR AFAEA AAE ~evanRg

Connect Target via ICE » ICE » Bus 1 Port 10 [GWUSB-D] JDP (4-wire)

Connect Target via Simulator i |

Open Conscle

o | LB

Refresh F5

After starting the target system, "Targets" displays the connection
type, connection configuration, and port used for the GDB connection, as
shown in Figure 3-8; and "Running Target" displays the same information.
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Figure 3-8 Start Target System

8 Target Manager : Local Targets &2 . B Outline = 8

dlpelsmn -
~ & Running Target
EE ADP-AE350-A25-GOWIN ICE-ICE: 9902
b :,"——:D Targets
v |4 ADP-AE350-A25-GOWIN
BE ADP-AE350-A25-GOWIN ICE-ICE: 9902

The Target Manager view will also show the connection status of each
target system, including:

® Available Status " ": The target system is in an available status and
can be connected and developed.

® Started status "% ": The target board is connected to the host RDS
software, but has not yet loaded the program.

® Busy Status "BE": The target system has been booted, the program
has been loaded, and program development has begun.

3.3 Reset Target Board

The RDS software provides a user interface for resetting the target
board in the event of an exception.

To reset a running target board, in the Target Manager view, click " &4 "
on the toolbar or " " to reset target board and keep the target location at
PC=0, as shown in Figure 3-9. If the reset is done during the debugging,
the debug thread will be closed.
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Figure 3-9 Reset Target Board

48 Target Manager : Local Targets &2 . Z= Outline

v = Running Target
BE ADP-AE350-A25-GOWIN ICE-ICE: 9902
v & Targets
w |4 ADP-AE350-A25-GOWIN
EE ADP-AE350-A25-GOWIN ICE-ICE: 9902

= B

SIEE CT

You can also reset the target board by right-clicking on the selected
target and selecting "Reset Target" or "Reset Target and Hold" in the drop-

down list, as shown in Figure 3-10.

Figure 3-10 Reset Target Board

18 Target Manager : Local Targets &2 . 5= Outline

~ 2 Running Target
?_E ADP_AEgSD_ e e LWL O o ] P i

= 8

NN RN

v 1o Targets %l Reset Target
v [0 ADP-AE350|/M& Reset Target and Hold

BE ADP-AE3! £ Shut Down

48 Open Terminal

&' Refresh

3.4 Shut Down Target

In the Target Manager view, right-click on the selected target and
select "Shut Down" in the drop-down list to shut down the target, as shown

in Figure 3-11.
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Figure 3-11 Shut Down Target

18 Target Manager : Local Targets &1 B= Dutline} = 0

=N T

~ & Running Target
EE ADP-AE350-A25-GOWIN [CE-|rm- nnnn
+ % Reset Target
v i Targets

v [5] ADP-AE350-A25-GOWIN [l Reset Target and Hold
BE ADP-AE350-A25-GOWIN |c‘2 Shut Down
B Open Terminal

#7 Refresh
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4 Debug a Software Project

4.1 Debug Perspective

The Debug Perspective includes code editor view, target manager
view, and multiple debugging views to control the execution process of the

application and diagnose the correctness of each step, as shown in Figure
4-1.

Figure 4-1 Debug Perspective

A Debug - 22350 demo/sre/demo/main.c - AndeSight RDS v5.1.1 - O X
File Edit Source Refactor Navigate Search Project Run Window Help Debug Perspective
A - [ R ~idh~ B @& [~ T -0 @ Cero v g™
{5 Project Explarer 32 = O |[4 Debug 22 Bixmn ®m| e o = = O || Variables | [ Memary 2 = A
=6 ¥ || v ik 2350 demo Debug [MCU Program] e
v % ae350_demo ~ v i Process
¥, Binaries ~ o Thread #1 (Suspended : Breakpoint) B -
[l Includes = main() at main.c:123 Oxled8 -
(> Debug 35 gdb(8.2.50.20190522)-3 I 38 %% |0x80000000 : 0xB0... i3
v = src = @ 0x80 >
v = bsp &) main.c 23 *._[d trap.c startS configh i g8 BxB000000050000000 BOOBI A
= ae350 116 Run multiple peripherals interrupts demo ~ Gx3000000050000004 BABT!
v & config 117 | B :::SD?::F?;TR 2x0000000050000005  5008(
configh 119 #endif . 0x000000003000000C 875¢ v
. 20 < > | < >
(&= driver o 1 ted d
21 // Run waterfall led demo o " 3 =
& lib #if RUN_DEMO_LED l»ig"REBH“E@@L‘MJQ View o
(= sag demo_led(); . S| o5 | -
e Ao sendif Code Editor Irs e e
— = Name ~
8 Target Mana 52 5= Outline /v o . £ All Registers
// User licati s
alem| = E7 Eppiication code 3% General Purpose Registers
v 3¢ Running Target % Floating Point Registers v
BE ADP-AE350-A25-GOWIN ICE-ICE: 990:|| 138 return @; < >
v I Targets BLr v
v [ ADP-AE350-A25-GOWIN < >
| = o, » =
BE ADP-AE350-A25-GOWIN ICE-ICE: 9| () Consol 3 . [£] Proble | [l Proper | & Termin | [G] GDB C | & Disasse g ||% 8 % il S|k F| =
& -
Xk REPEE 2D D & | 5
Target Manager 2e350_demo Debug [MCU Program] ae350_demo.adx
< >
Writable SmartInsert | 37:3 Ty A

After the Debug Session is started, the RDS software automatically
enters the Debug Perspective, or you can manually enter the Debug
Perspective by clicking "* " on the Perspective toolbar of the RDS
software, or you can select "Window > Perspective > Open Perspective >
Debug" on the main menu of the RDS software, as shown in Figure 4-2.
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Figure 4-2 Select Window > Perspective > Open Perspective > Debug

A C/C++ - - AndeSight RDS v5.1.1 - m] x
File Edit Source Refactor Mavigate Search Project Run Window Help
A~ | & ~ il - CAERA R I New Window s~ < j§|@ﬁ,§;
Editor >
&5 Projec 22 = O |[[A] Andes Project Creator £2 “_[h] ¢ = B8
- Appearance ¥
ES ¥ Connection Configuration Ul Mode N Praject Language
< .
= g O Simulator | AndeSim ~| @ ICE i @®C Ocss Create Project...
Show View >
Chip Profile (Double dlick to create Perspective > [ Open Perspective > 45 Debug
Chip Profile Name d  Navigation N T S P
il &5
~ GOWIN-AE3S0 Prefarencas Save Perspective As... &1 Team Synchronizing
ADP-AE350-A25-GOWIN AL r—reoou-reo—crorvrmry—pre Reset Perspective... Other...
Close Perspective
Close All Perspectives
Project Creator | Preferences
BT » = 5 | B Console &2 . [ Properties| (2] Problems| 48 Terminal | ills Function Code Size | flly Static Stack Analysis "% Call Hierarchy = 8
s < -
& e

5 Running Target No consoles to display at this time.

3 Targets

4.2 Debug View

4.2 Debug View

MUG1025-1.3E

When a debug session is started, the RDS software will automatically

call the debug view. In order to call the specified debug view, select

"Window > Show View> Other ..." on the main menu of RDS software, as

shown in Figure 4-3. In the "Show View" dialog box, click the "Debug"
drop-down arrow and select the debug view you want to display from the
expanded list, as shown in Figure 4-4.

Figure 4-3 Select Window > Show View > Other...

A C/C++ - - AndeSight RDS v5.1.1 - m} x

Fle Edit Source Refactor Navigate Search Project Run | Window  Help

A~ & - idae 8 % #-0-Q: NewWnow oo vk eeerd] | 18 |[E@ 4
= 8

Editor »
¥ projec 32 = B ||[Al Andes Project Creator 32 ¢
- Appearance >
ES ¥ Connection Configuration Ul Mode s Project Language

< .
=% 2350 demo O Simulator | AndeSim v | @ ICE Create Project...

Build Targets

Show View > @
Chip Profile (Double click to create Perspective > @ C/C++ Projects
Chip Profile Name ct MNavigation > O Console Alt+Shift+Q, €
“z Include Browser
~ GOWIN-AE3S0 Preferences % Navi
ADP-AE350-A25-GOWIN AL rrevsormsoovmm—pms = 2VIg3t00
0= Outline Alt+Shift+Q, O
[2 Problems Alt+Shift+Q, X
F5 Project Explorer
[ Properties
§ Search Alt+Shift+Q, S
Project Creator | Preferences & Tasks
&) Terminal E
» = B Console 2 . [ Properties|[2] Problems | & Terminal | i Ee Call Hierarch = B8
BT = =] P & y
! Other... Ale+Shift+Q, Q =
ale e < v (m @

"L [ T No consoles to display at this time.
E,

2o Targets
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Figure 4-4 Select Debug View

A show View ] x

type filter text

w (= Debug ~
@g Breakpoints
[ Cache Dump View

%5 Debug
E Debugger Consale

{2 Executables

4" Expressions

GDB Command

t)= Global Variables Live View
0 Memory

@ Memory Browser
Memory Map

B, Modules

85 OS5 Resources

1Y Renisters

Open Cancel

4.2.1 Debug View

The debug view is used to control the execution of an application,
show the target system's stack when the program is paused or executed,
as shown in Figure 4-5.

Figure 4-5 Debug View
%5 Debug I3 L i == g
v 4% ae350_demo Debug [MCU Program]

v ¥ Process

v f# Thread #1 (Suspended : Breakpoint)
= main() at main.c:123 Oxledd
o5 gdb(8.2.50.20190522)-3

The functions of the debug view toolbar include:

® """ (Terminate and Relaunch): Terminates this debugging thread and
relaunch a new debugging thread.

"IF" (Resume): Resumes execution of the suspended debug thread.
"lI" (Suspend): Temporarily suspend the debugging thread.

® "E" (Terminate): Terminates the debugging thread.
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® """ (Step Into): Steps through the current statement of the debugging
thread, and steps into the sub-function call.

® """ (Step Over): Steps through the current statement of the
debugging thread, and steps over the sub-function call.

® " - " (Step Return): Steps through the current statement of the
debugging thread until it returns to its previous caller.

® " i¥" (Instruction Stepping Mode): Enters the Disassembly View, and
steps through the assembly instructions.

4.2.2 Memory View

Memory View examines and modifies a program's memory in the form
of a list of memory monitors, as shown in Figure 4-6. Each memory
monitor is associated with a segment of memory with a specified base
address or expression, and the data for each memory monitor can be
displayed in a variety of predefined formats.

Figure 4-6 Memory View

)= Variables | [] Memory &3 T | g e ‘“" T::| HE Q'§|;| ag v | ~ = B8
Monitors <5 3¢ 3% | 0xB0000000 : 0xB0000000 <Traditional= &2 | 4= New Renderings...
@ 0xB0000000 AxPPAARAAASARAARRE BAARA7IT 04T "

exBoppREREEDEEOE1E 81598D9D
BxEeREREREERERE20 30828697
oxBoboRBBERERRRRE3E 87918691
axBepEREREE0EERRLE  BBEBECER
BxBopEREREE0BERESE FFFE3597
expepEREREEERRREER 3ECTETL3
oxBoboRpBEREDRRRETE BRBLABEL
BxBoBERBERE0RRREER FEBGEAES

B@

D@

e

BxBppapBEREBRREL1EE i 2518186F &6 97 6" 4c...o0..%.1.. v

Create a Memory Monitor

1. After the program is paused, select a thread or stack in the debug view
that you want to monitor, as shown in Figure 4-7.
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Figure 4-7 Select a Thread or Stack

45 Debug &3 Bignnm| ze.¢| i v = g
v ik ae330 demo Debug [MCU Program]
v ¥ Process
v 2 Thread #1 (Suspended ; Breakpoint
= main() at main.c:123 Ox1ed8
sl gdb(B.2.50.207180522)-3

2. In the Memory view, click "=" (Add Memory Monitor) in the Monitor
panel, as shown in 5. In the "Monitor Memory" dialog box, enter a
memory address or expression that you want to view and click "OK",
as shown in Figure 4-9.

Figure 4-8 Add Memory Monitor Interface

= Variables | [] Memory &3 - | e pn "'l E| HA| <"='=€>| ig v | @ ¥ = 0
Monitors @ 8 | New Renderings...l
@ OxB0000ONON

- P
. tor: Ox80000000 : 0x80000000
Add Memory Monitor .Om er

ring(s) to create:

Add Rendering(s)

Floating Point

Figure 4-9 Add Memory Monitor

A Monitar Memary x

Enter address or expression to
maonitor:

[gemo led] v

@

3. The memory view shows a traditional memory rendering by default, as
shown in Figure 4-10.
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Figure 4-10 Traditional Memory Rendering

oxeepooopeBBRRER4L 93888827 F

BxbapooooRERERRESL F3BL3T7F6 SEV

exeepbebpeeeaBR6]l @BCEBE11 GESE1FS5 BOADIF9G EF

exeepaebaeeaaR7]l B21ABE28 52014140 BEEE@L1EE BE7928E97

exeepoebaeeeRRERRE]l BBFELlEET BE27F3CE 1VFDSBE7D ceavEveR
38

)= Variables | [ Memory &2 :—E M | g o [ ="| HH| <|='=€>| EU v| T = 0O
Monitor &= 3¢ &% |demo_led : Ox1 <Traditional> &3 | 55 New Renderings...
& 0x80000000 | PxPROPEAREEEAREORL 63342022 GFARE254 97251818 93808031 4c...0..%.1 "
& demo led |@x00EEERREAGERAO11 O7ECC1B1 93M80MR2 16FEC282 46928881 .Ai...... Ap....k
h exeeooaoaReRRREE2]L 529873E2 AS2E0030 B2ABR12]1 BlABRLE
5} 31 AB B72EE000 FI000067 B
3683787
W27

82BF47FE 4]

exeapoobpeeeRRERRIL  2347BDE4 O E7AG F3140807 o77Da7AT
exespoebaeeeRRRRAL BY7EBRBEER 0S5E4ABEET FOC39847 FOEELET
exegpaepaeEERERREL  Al3BB477 1 @B8E 73E7@D80 5BFC1827
a8
a7

-
B
A

exespaetaeeeRERRCL 13286727 91FFF766 CBELG346 958769
exeepoobpepBERERDL 33881886 AELO
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Click "New Renderings..." in the right panel of the Memory View,
select "Floating Point", and click "Add Rendering(s)" to create a floating
point memory rendering, as shown in Figure 4-11.

Figure 4-11 Create a Floating Point Memory Rendering
)= Variables | [] Memaory % :..I: w7 | | ="|
Monitor = 3¢ &% |demo led : 0x1 <Traditional= II-J.}J New Renderings...l

@ 0xBOOD0DOOD | Memary Monitar: dema_led : Ox1
@ demo led

B 5l &% ~-|é¢ = O

Select rendering(s) to create:

adilong . |Add Rendering(s)l
FIc»-atin_ Paint

4. Right-click on Memory Rendering and select "Endian" from the drop-
down list to change the byte order or addressable size of the data
display, as shown in Figure 4-12.
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Figure 4-12 Byte Order Setting

)= Variables | [] Memory &2 :-—I: M | 1ng [ ="| 1'6| [£EE] <|='=€>| EU v | =
Monitor & 3¢ & demo led : Ox1 =Traditional= & 5= New Renderings...
@ (xB80000000 Bxé?n‘;; nnnnnnnnnnn comemena crananna nmnnan 18 93eeee3l " 4c...oc..¥.l... 0~
o demalied |exe # Add Watchpoint (C/C++)... 2 48928881  .Al...... ip....x
- axPE Find and Replace Ctrl+F  p1 1222188 &s.RO. (%!
BxBE o pdd Rendering o i B R "E- -0':§|
e 3 Remove Rendering . e ?§§|0 l
BxBE | [pGe....A
BB Panes ¥ . ea—aa.EL
BxBE Endian 3 @A
Y Text s B My
BxBE et o 65.}g
Cell Size » .
Bwee eaal 8.0.A0-..0
BxBE Radix > B...gs'L
B8 Columns > 16 93870902 . FCAE.
BxBE Update Mode > [3 860801807 ...3.=.«Ri...... v
= Copy » >

It is possible to modify the memory value in each cell, but if an
inappropriate value is entered, the program will die.

5. Deviations from the contents of the memory are marked in red during
program execution, as shown in Figure 4-13.

Figure 4-13 Contents of Memory
(x)= Variables | ] Memory 2 oy 'l X ‘=‘| 'E-;,| H <}==(>| ) v| ~ = 08

Menitor o= 3¢ & demo led : Ox1 <Traditional= &2 | o= New Renderings...
& 0xB0000000 |@x@esealBl |737CE518|337CC158|E3880585 B2FEAT7A| |.p|sPA|3.0.3z5p3 &

@ demo led |@x88BBAICI (92442248(32814144|41686186/22C66611| ["D.DA..|...4..%
h @xBBERBID1 |P47473C4|31882130(A424733F [2240B230( [st.[3!.1?sE.jp2g"
@xBBBAB1E]L (32014144 |41088180(22060611 |@47473C4| DA..[...4. #list.
@xBBBAB1F1 |A1882130 84247337 (22406238 (82014144| P!, ([7sE.22@"DA. .
@xeBeRe201 |H1a00150|22CEBE11 |[4ACAZECC |S2CE4ECE 1 EnizR
6xeBBRB211 |SAC256C4|241000C0|36592E5A|63801FA7 N
6xBBeRB221 |AB@2075C|93807FAD|C1ABFIST |F1813395 N
6xBBBAB231 (33545440 |B341309E|53014E7A|FDBL3987 ER
6xeEeA0241 |FE7B3317|B319FDEA|630129F9|330344F4| [ 3{i.v.3n). 063, 3
6xBEBAB251 |B1415A86|A1A52947 [B3B7EI3D|3300FABE| [.ZA.[G) " jl=€- .. 3
6xBEBAD261 |B3@GF457|230006C6(93000706 E3001787| [.4. .6 .4.x. ...
@xPBRAB271 |53FECTEG|33036972(51412606 B3A81947| mChdri.3.+A.G. "2
OxPPBAD281 3300F086 2600F057 @EC68397 D7002300  .0.3.0.8. & .#.x

6. If you want to automatically render data from the same memory
monitor after restarting the debugging session, you have to select
"Window > Preferences > C/C++ > Debug > Automatic Rendering
Settings" on the main menu of the RDS software, and select "In the
Memory view, automatically render data without clicking Add
Rendering in the next debug session", as shown in Figure 4-14. Note
that this feature only works when the program can access the address
of the first memory monitor after stopping, otherwise a memory access
error will occur.
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Figure 4-14 Automatic Rendering Settings

Core Build Toolcha

<

Debug
Breakpoint Actio
Breakpoints Path
Disassembly
Floating Point M
GDB
RTOS Awareness
Source Lookup F
Tracepoint Actio
Traditional Mem

Editor

File Types

Indexer

Language Mapping

New C/C++ Pmia)d e

A preferences O X
type filter text Automatic Rendering Settings - v -
Autotools ~ . .
. Auto-refresh interval (in seconds): |1
Build
C/C++ Project Tem In the Memory view, automatically render data without clicking "Add Rendering” in the next debug session.
Code Style Note: To use this feature, users must make sure the address of the first memory monitor can be accessed whe

Apply and Close Cancel

Setting the Display

Memory rendering is displayed in black text by default. Refer to the
following steps to distinguish the rendered data and addresses with

different colors:

1. Click the " ™" (View Menu) on the toolbar of Memory View, and select
"Traditional Rendering Preferences..." or "Floating Point Rendering
Preferences..." from the drop-down list, as shown in Figure 4-15.

Figure 4-15 Setting the Display

)= Variables | [] Memory &3 W - | I o ="| )| (2 <‘="=.>| ag v | EE O
Monitors 25 3 ¥ |demo led : Ox1 <Tradi Layout 4
& 0x30000000 BxOBEBABRL 6334207 Find/Replace...
@ demo led Px20008RGD 0300803 e Nt
Bxeaea8819 16FEC2
AxARRRBAZS AS2EE93 Traditional Rendering Preferences...
GxEEREEE3] GREEBEM Floating Point Rendering Preferences ...
exaaaaaa3D B77CATE Preferences...
BxB2808040 F3I7CATA Table Renderings Preferences...
BxBeeeeess SBETCAGZ rororerTCsITToIow TP
@xeee88661 BBCABEL1L1 BESALFIS BOADIFIS . -.
BxB2868860 EF45818E BE21A20206 32814148 LLEL L LA@AL.
BxE2868670 BBBRELlEE EVO2EEST BEFRLEBTY ....... c..0,
AxABABABES @B27F3CB 17FDSE7D ABA7E78@ ES' [ Feeran
BxB82e88891 23478DE4 9S8BETVAL F3148687 a.0# C..... a
axepeaeasld 677DBVATY BVOEREEE B5E48087 §.}g...-..8. W

2. Inthe "Preferences > C/C++ > Debug" dialog box, first uncheck "Use
Global Text Color", and then define the text color for the address and

data, as shown in Figure 4-16.
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Figure 4-16 Traditional Memory Rendering Setting

A Preferences (Filtered)

Brighten Alternate Cells

Background Color:
Changed Color:

Edit Color:
Use Global Selection Color

Selection Color:

type filter text Traditional Memory Rendering - > =
v C/C Traditional Memory Rendering
v Debug i
Traditional Memor o
Address Text Color: I
Data Text Color: I

[ Use Global Background Color
]
I [eold [Jlkalic [~“]Box
| [JBold [ lktalic []Box

Cancel

Apply and Close

3. Click "Apply and Close" to save the setting.

Memory View Toolbar

The functions of the Memory View toolbar include:

® ".i ~" (switch source): Specifies the source of the memory contents,
CPU or BUS. CPU mode provides the memory contents of the system
or cache. BUS mode provides only the memory contents of system.

® """ (Import): Imports a specified set of memory values, as shown in

Figure 4-17.
Figure 4-17 Import Memory Values

A Import Memary

Format: ||

Restore to address: |g.x1

File name: |

Browse...

[JScrall to restore address

@) 0K

Cancel

® """ (Export): Exports the memory values in the Memory View to a file,

as shown in Figure 4-18.
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Figure 4-18 Export Memory Values

A Export Memory O *

Format: |

Start address: |Dx1 End address: |0x1 |Length: |U

File name: | | Browse...

oY
|‘ ?/I

0

Cancel

The RDS software supports 3 formats for importing and exporting
memory data: S-record, plain text and raw binary. Plain text and raw binary
formats are generally more commonly used. Plain text data contains
hexadecimal values, and one byte stores two hexadecimal characters.
Raw binary data contains binary values.

® "“:" (Auto Refresh): Used to refresh the memory contents at regular
intervals. For RiscV_AE350_SOC with Auto Refresh debugging
module, Auto Refresh can be enabled.

4.2.3 Memory Browser View

Memory Browser View is an alternative to Memory View for checking
and modifying process memory.

Create a Memory Monitor

1. After the program is paused, enter the memory address or expression
you want to view in the text box of the Memory Browser view and click
"Go", as shown in Figure 4-19.

Figure 4-19 Memory Browser View

& console |[2] Problems | [ Properties | (] Memary Browser i3 GDB Command | 2 Disassembly = 0
Wit e ¥
demo_led V| Go |  MNew Tab

2. The memory browser view shows a traditional memory rendering by
default, as shown in Figure 4-20.
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Figure 4-20 Traditional Memory Rendering

& Console ﬂ:: Problems (E Properties (u Memary Browser %

@ GDB Comman

cq = Disassembhﬂ = 8

T ML

| demao_led

V| New Tab

BxdpaappaapEEREEEL
BxdpaazpaEE000819

0x1 - demo_led <Traditional> &3 |

63342022 cFERE254 97251810 938668651 97ECCLIBL 936506682
16FEC282 4B028E51 529873E2 AS2868936 82480121 BliBalse

31
axepaaapaapRRE849
axeaaaapaapERREEEL
exeaaaapaaEREREE79
axeaaaapaapERREEIL
axepaaapaREEREBA0
axeaaaapaapaEREECL
axeaaaapaaREEREE09
Bxpeaae0e0000000F L
B AAGRABRRRRBRRGT R0

B7eeaa6e F300@a67 B77CAVET 93008827 F3683787

F37CATAT SE7CAB2TY F3@137F6 SE7CABZT B2BF47FE 410680180
BBCE@61]1 BEEA1FI5 @IADIFI6 EF45515E B21AB020 52014148
BBeaelse 57925697 BEF@1@AY BE27F3CE 17FD5B7D BeavVETEE
2347BDE4 9380E7AR F3140807 077087AT B7000080 B5E40087
F5C39847 F3@00167 Al13080477 1FATBEEE 73E70DB0 SEFCLA2T
13286727 91FFF7@6 C6E16346 93878902 33001006 ABBBELST
1380BEFC3 SE@@leay F380EFBA 673087AT7 ABGBRBBR FSEEGFCS
410001687 22060611 AAC226(04 BEE42E54 63B@1FAT ApoBa7aC
IIRATFAR THARAART NAATRITT O7FS 3340 51ARAGRAR TIRTENIE

"4c...0..%5.1.. AL ... A
JAp. .. KEs.ReL(¥l. L.

P - 111 IER U o'
§8|6" |[87.6" |[pG¢....A
Y S Ei ..2@A. .

ST

vee.®i.65.0g. .. 8, .8
S Y- T L B T

L 3 pEiRA RO
>

[ he

Click the " ™" (View Menu) on the toolbar of Memory Brower View,
and select "Default Rendering > Floating Point" from the drop-down list,
and the click "New Tab", as shown in Figure 4-21 and Figure 4-22.

Figure 4-21 Floating Point Memory Rendering

& console ﬂ:: Prablems ﬂ-_=| Properties (ﬂ Memaory Browser 22

[GlGDE Command} Ey Disassembly\l

|demo_|ed

Traditional

axepaoapaappaE08 1
axepaeapaaeRa82019

01 - demo led <Traditional> 2 |

[® Floating Point

633420922 6FE@E254 97251018 930086831 9YECCLE]1 253680082
16FEC282 4B925E31 529873E2 A52589308 B2ABA12]1 aliBalse

@ 31
AxepaeapRaBREEEE40
axepaea00200000061
axepaoapaaaREE@B79
axepaeaeaaeRae0091
axepooapaoea0080A09
axepaoapaappaaeC1
axepaeapaaeRa820009
axepoeapaaaRE0E08F 1
AxepaeapRaBREEE1E9

AB BYaBa008 F3000067 B77CAVET 93000827 F3683787
F37CATAT SE7CAB2T F3@137F6 SEVCAB2ZTY B2BFATFE 41682158
BBCe@611 BESE1FIS BOADIFO6 EFASE1EE B21ABR2G 52014148
aBeealss 67925697 BEF@Lle@7 oa27F3CE 17FD5B7D aaa7E e
23478DE4 9300EVAR F3148887 c77DBTVAT B7BBAAER B5ELR0ET
F3C39847 F30001lE7 Al300477 LFATBEEE 73E70DE0 SEFC102Y
13286727 91FFF706 CAE16346 936878902 330018686 ABGBELDT
138@EFC3 5B0212087 F3BAEFBG c73087A7 ABBBAGER FSE0GFC3
41eee8lB7 22068611 AAC226(4 SB842E84 63801FAT7 ABBRGTEC
338@7FAG 7DREE4ET DBBTE31T O7F55540 51A360@8 T3ETVEDSF

= g |

wy e W - [ 03 o5 @ 7]
Default Rendering >

| Find/Replace...

" ac Find Next

-Ap- Clear Expressions

88lé" |[87.6" |[pGs....~

R e

P B

§.6# ¢.....66.0g...-. .8,

G.AS- . .dw.@;..

‘e . oot T SR -

Bi......°i.6§.0g...«0. .5

cuu AL ETERRR, L LG..C. ..

L.3...1.3.P@36...70% s .

Figure 4-22 New Tab Option

& console ﬂ:: Prablems (E Properties (u Memory Browser £ - [G] GDB Command} == Disassem blﬂ = 8

T UL eI
|demo_|ed ~ Mew Tab

Ox1 - demo_led =<Traditional= [0)(1 - demo_led =Floating Point= &2

BxpaaoeeEERRREEEEL 3.322729E21 3.961712E28 -5.333465E-25 -1.615597E-27 ~

expooooeeERRREEE11 -1.529999E-24 -1.716562E-27 4.115866E-25 1.928794E7

exeeoEe0RERR0R8021 3.182897E11 -1.457479E-16 -2.351853E-37 5.877687E-38

exepoee0eER200803 L Infinity -7.829395E-6 -1.814133E31 -1.585942E-5

exeepeppaepaeEEE4l  -1.815989E-27 -1.776429E31 -2.881738E31 7.118778E16

exeapeppaERREREE51 -1.823775E31 7.118778E1G -2.818625E-37 &.8e8366E8

faplatalelaalslalata o el N 7.627595E-32 4.935133E-32 4.167794E-33 -6.112517E28

exeapeppooRRRBRETL  -8.993112E-9 -9.496149E-38 2.465383E-32 -1.746956E-5

exeapeppoepaERRE8L -1.144785E-4 Infinity 1.637284E-24 Infinity

axepaeppaERRERRE9 1 1.879875E-17 -1.627@@7E-27 -1.172578E31 1.1949688E24

exeppeppoEpRERREAL  -7.629511E-6 2.144183E-35 -4.958918E32 -1.814174E31

AVAGRARRARRARAARRT -5 OR2TARF-10 7 BTARIEE-74 2 AR1177F31 1 41R0RaF17 v

3. Right-click on Memory Rendering and select "Endian" from the drop-
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down list to change the byte order or addressable size of the data
display, as shown in Figure 4-23.

Figure 4-23 Byte Order Setting

B ¢ &g Ad(_i WatchpointTCfC++] - y Browser 53 . [G| GDB Command} Disassemblﬂ = g
P -
Find and Replace Ctrl+F my A | i ﬁ' @ -
E V| Go | | Mew Tab
Panes »
Ode Endian > Big
- P "
%88 Tout N . Litle l81 93050002 " 4c...0.. X1 AL
%88 ) 21 @1000188 .Ap....Kas.Re.(¥!. ...
Cell Size » _ . . ..
%00 |7 B77CA7E7 93000827 F3603787  ...... ' B..6°5]'....7°8
@x80 Radix ? 16 SB7CAD27 B2BFATFE 41000180 §§|6° [[67.6" |[pGi....A
%88 Columns > |6 EF45815E B21AB020 52014140 i
%88 Update Mode » |7 BB27F3CE 17FDSB7D 20076760
@x68 c )7 67700747 B700008E BSE4REE7
>
Bx28 opy 7 1FA70B56 73E78D80 SEFC1027
Bx28 Reset To Base Address 6 93670902 33891866 ABDOEEIT
Bx08 Go to Address... 6 57300747 ABBOOBSE FSEERFC3
Bx08 Refresh 4 BBE42E84 63801FAT ABEOETEC
o TeO FARATFOR TR TR T R TR 7 Q7FR33AR/ S1ARAAGA 7TIRTFNRF w7
£

4. Deviations from the contents of the memory are marked in red during
program execution, as shown in Figure 4-24.

Figure 4-24 Contents of Memory

& console ﬂ:,__ Problems (E Properties (u Memory Browser 2 . [G| GDB Command} ol Disassemblﬂ = B8
ST I
|dem0_|ed V| Go | | New Tab
0x121 - demo_led(+0x120) <Traditional> 2 |
aweaseapepaeREER121  73VCB51@ 337CCE0E E3@B05@5 B2FEATTA 9244224 52014144 ~
axeseepeppepeeBl39 |410001588|22060611 |AAC226C4 |BEE42ER4|6380LFAT (ABBBETEC L@
Bxeee0000000000151 |33587FAG(7DEBE4ET DEATEILT (97F53348|B1ABE9EE | 73BT7ED3T 5
Bxeae0000000000169 |737CB518(337C0A58|E3080585|(B2FEATVA|92442244|32814144
axeseppeppeRRERLlEl |41000188|22068611 |AAC226C4 |BEB42ER4|638ALFAT (ABBEETEC AL L
Bxe000000000000199 |33507FAG|7DBEE4ET |DRGTESLT |(97F33340|11A5890@(73E7EDSY Ha 3 . i-5
exeéoeoa00000000161 |737CE518(337CC156 |E3@80585 | B2FEATTA|92442248|52814144 .plSP;'E.|3.{~>.az§b=@"D.D;—'-.. .
Bxea00a000000001C9 |41000152|22060611(84747304|31882130|0424733F (224868234 WAL E st B! L 12 sE B
BxPEPREREREEREALEL (52014144 |41000180(|22C60611|847473C4|A15882130|@4247337| DA..[...4. . Est.jp!. [7s8.
Bxeee00000000001F9 |2248B238(52014144 218081588 |22CE0611 [4ACAZ6CC|52C64ECE R2E"DA. L. .. .. IviREIENER
BxDBERBRREBRRRE211 [SAC256(4|2A1000C0|BB892EBA|63801FA7 |ABB2078C|93807FAS| [VAZA. . %....[6..d...4B...
x:vamammmon r1aarar7|F1a133ar[33R4R0a0(R241 20aR R ar 70 lFRa12aa7] i d 3 AR 4 andl-e o d v

5. Click the " ™" (View Menu) on the toolbar of Memory Browser View
and select "Find/Replace..." from the drop-down list to find and replace
the specified data for the selected memory monitor, as shown in
Figure 4-25.
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Figure 4-25 Select Find/Replace...

= console (2] Problems |[C] Properties | [ Memary Browser &2 . [5G GDB Command | 22 Disassembly

|dem0_|ed

0x1 - demo_led =Traditional= &3

gx@eaoo00000000001 63342022 6FODE254 97251818 03008083
axeppoappaRREEBR1Y 16FEC282 46925651 529@73E2 AS250950 B2ABG121 414
@ 31 'EV 93888827

Gx2p00000000000049 FI7VCATAY SETVCABZY F3@L3VFE SEB 7 B2BF47FE 41
axeppobpppaRRE@RE]l  BBCERE1L @ 95 @9ADIF9E EFAS51EE B21ABB28 ©
Bx2eao000000000079 GBBBRLEE EVO25E0T BEFRLEGT 002VFSCE 17FDSBTD
axepaoappaEEEEE91 23478DE4 9500ETVAR F3140087 677DEVAT BYBBRGER 05E4008Y
BxEBEEGRRREEEABBA0 FSC39347 Fi00 Al3aed7y7 BBEEE J3E7@DS8@ 5B 7
gx@oaaaeapaREE00C1 132086727 01 786 CBE16346 03670962 33881006 AEGG
ax@paoaapaoREE8809 138BEFCS & ! ABeeaate F55
gx@ppaoapaRREAGEF1  4188@1B7 4 63B@LFAT ABG

FC3

Fore)
aa
2a

= 0
To1g |‘n|n :_Z v| L=€j | =
Default Rendering H]
Find/Replace...
Find Mext
Clear Expressions
w

Gx2200000000008109 33807FAG 7V

In the "Find / Replace Memory" dialog box, enter the data to be found
and replaced, click "Find" or "Replace", as shown in Figure 4-26.

Figure 4-26 Find/Replace

A Find / Replace Memory O >

Find: |

Replace With: |
Direction Range
® Forward Start address: |onooooooouumoooo v|
(C) Backward
End address: | OXFFFFFFFFFFFFFFFF v
Format Options
(®) ASCII String Wrap Search
() Hexadecimal [JCase Insensitive
() Octal
() Binary
() Decimal

(D) Byte Sequence

Find Find All

1_?'\ -
(;/' Replace/Find Replace
Replace All Close

6. For target systems with debug modules, the Auto Refresh is
supported; click "% " (Auto Refresh) on the Memory Browser View

toolbar to periodically refresh the memory contents.
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4.2.4 Memory Map View

Memory Map View is an interface to check or add/modify/delete
memory regions, memory attributes (read-only, write-only, read/write), and
descriptions of memory mapped devices, as shown in Figure 4-27.

Figure 4-27 Memory Map View

B Memory Map &2 . 11l Registers = - | D8 /¥ | e = 8
[8] ae350_demo Debug [ADP-AE350-A25-GOWIN]
On/Off  Number Name Low Address High Address  Mode Width Cacheable Descriptior
1 DDR/SRAM it 0x00000000 it OxBO0DOODOD rw 64 nocache DDR or SR
2 ROM/FLASH il 0x80000000 il Ox90000000 rw 32 nocache ROM or FL|
3 Local Memory Slave P... il 0xa0000000 @il Oxa0400000 rw 32 nocache  Local Merr
4 BEMC i Oxc0000000 i Oxc0100000  rw 32 nocache BEMC
5 AHB Devices i OxeD0O00000 {1 Oxe0S00000  rw 32 nocache AHB Devici
6 PLIC i Oxed000000 {1 Oxe6000000  rw 32 nocache Platform-Ls
7 PLMT i Oxe6000000 H Oxe6100000 rw 32 nocache Platform-Ls
8 PLIC-SWINT iitl Oxe6400000 iitf Oxe6B00000 rw 32 nocache Platform-Li
9 PLDM i Oxe6B00000 i Oxe6900000 rw 32 nocache Platform-Ls
10 AHB Slave Devices it OxeB000000 1Y) OxfOODOODD  rw 32 nocache AHB Slave
1 APB Devices i 0xf0000000 1 OxF1000000  rw 32 nocache APB Device
12 APB Extend Devices i 0xfB000000 i OxfcDOO0D0  rw 32 nocache APB Extenc
£ >

Refer to the following steps to add/modify/delete user-defined
memory regions:

1. You can click "<" (Add Memory Regions) on the Memory Map View
toolbar to add memory regions, or right-click anywhere in the Memory
Map View and select "Add" from the drop-down list. You can select the
row you want to modify in the Memory Map view, and click "¢ " (Modify
Memory Regions) in the Memory Map view toolbar, or right-click
anywhere in the Memory Map view, and select "Edit" in the drop-down
menu to modify memory regions. Add/Modify Memory Regions as
shown in Figure 4-28.

Figure 4-28 Add/Modify Memory Regions
B Memory Map &2 . 11l Registers = - @‘/ | @E Y= O

[8] ae350_demo Debug [ADP-AE350-A25-GOWIN]

On/Off  Number Name Low Address High Address  Mode Width Cacheable Descriptior

i Ol i O w nocache or
1 DDR/SRAM 13l 0x00000000 i} OxB0000000 64 h DDR or SR

i 0w e O w nocache or
2 ROM/FLASH 13l 0x80000000 i} 0x90000000 32 h ROM FL|
3 Local Memaory Slave P il _0xa0000000 i Oxa0400000 rw 32 nocache  Local Merr
4 sMc | Edit xc0000000 14 Oxc0100000 rw 22 nocache  BMC

evil & e b0 e w nocache evic

5 AHB Devi| & Add 0000000 (i} Oxe0500000 22 h AHB D
& PLIC @ Delete xe4000000 1} 0xe6000000 rw 22 nocache  Platform-Li
7 PLMT 8 Clear xe6000000 i1 Oxe6100000 rw 32 nocache Platform-Ls
- s e 1 Oxed w nocache atform-Li
8 PLIC-SWI ] save 6400000 i Oxe6800000 32 h Platf Ls
) xe b Oxe w nocache atform-Li
9 PLDM @3 Refresh 6800000 117 Oxe6900000 32 h Platf: Ls
] 10 AHB Sla0t mrrenoareedxB8000000 1Y 0xfOD00000  rw 32 nocache AHB Slave

I i Oxf h I
evices ith ith w nocache evice

1 APB Dewvi 13l 0xfO000000 1537 OxF1000000 32 h APE D
12 APB Extend Devices i 0xfB000000 i OxfcDOO0D0  rw 32 nocache APB Extenc
< >

2. Double-click a memory mapped region, and in the "Memory Map
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Region Wizard" dialog box, you can configure the relevant options,
click "Add" or "Change", as shown in Figure 4-29.

Figure 4-29 Memory Map Region Wizard Dialog Box

A Memory Map Region Wizard O >

[ |
Modify Memory Regions

Memory region attributes describe special handling required by target memory regions.

Name |DDR/SRAM |

Low Address | 0x00000000 |

High Address | 0x80000000 |

Mode w w
Width 64

Cacheable ]

Description |DDR or SRAM

®

Options for the memory map region are as shown in Table 4-1.

Table 4-1 Memory Mapping Region Options

Option Description
Name Name of the memory region
Low Address Specify the starting address of the memory region
High Address Specify the end address of the memory region
Description Descriptions of memory region
Mode Specify the mode in which GDB accesses memory regions,
including:
ro: Read-only
wo: Write-only
rw: Read/Write (default mode)
Cacheable Specify whether GDB caches target memory

3. The created/modified memory regions are immediately displayed in
the Memory Map View and can be turned on/off by
checking/unchecking the checkboxes in the On/Off column.

4. You can select a row of memory regions and click "@ " (Delete
Memory Regions) on the Memory Map View toolbar to delete a
memory region, as shown in Figure 4-30.
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Figure 4-30 Delete Memory Regions

B Memory Map &2 il Registers E = | J/ Ll | t%") B = 08
[8] ae350_demo Debug [ADP-AE350-A25-GOWIN]

On/Off  Number Name Low Address High Address  Mode Width Cacheable Descriptior
1 DDR/SRAM it 0x00000000 it OxBO0DOODOD rw 64 nocache DDR or SR
2 ROM/FLASH il 0x80000000 il Ox90000000 rw 32 nocache ROM or FL|
3 Local Memory Slave P... iiti 0xa0000000 i Oxa0400000 rw 32 nocache Local Merr|
Y

4 EMC b1 Oxc0000000 7 Oxc0100000 rw 32 nocache BMC

5 AHB Devices i OxeD0O00000 § Oxe0S00000  rw 32 nocache AHB Devici
6 PLIC i Oxed000000 {1 Oxe6000000  rw 32 nocache Platform-Ls
7 PLMT i Oxe6000000 H Oxe6100000 rw 32 nocache Platform-Ls
8 PLIC-SWINT i Oxe6400000 H Oxe6B00000 rw 32 nocache Platform-Ls
g PLDM il Oxe6800000 il Oxe6900000 rw 32 nocache Platform-Li
10 AHB Slave Devices 1l OxeB000000 1517 wfODDO0D0  rw 32 nocache AHB Slave
1 APB Devices i 0xf0000000 i OxF1000000  rw 32 nocache APB Device
12 APB Extend Devices Wi 0xfB000000 51 Owfc000000  rw 32 nocache APB Extenc
£ >

4.2.5 Cache Dump View

MUG1025-1.3E

The Cache Dump View is used to monitor the target system's CPU
cache after a pause in program execution. For each cache line, this view
displays its current information, including "Address", "Set", "Way", "V
"(Valid state), "D" (Dirty state), "L" (Lock state), and data, as shown in
Figure 4-31.

Figure 4-31 Cache Dump View

9 Breakpoints | B\ Modules | B} Debugger Console | [0 Cache Dump View &3 = 4
L1 Instruction Cache ‘ & | B | |Find address

Address Set Way V D L 00 04 08 oc 10 14 i il

boopooee  BoRE Bgas @ @ @

Baaeen2e eaal @@ 1 @ @ 9@873E24B 28093852 AGG121A5 AGGlSRE2 ©000AREL COGBREEE BEEBGTE

booRoE2E8  BBOL BBl @ @ @

baaeen2e aaal eea2 @ @8 B

booReE2E  BBOL Bgas @ @ @

BapeeRLE eaa2 epee 1 @ @ eBEB2T7BT 6GB3IVETI93Z TJCATATF3 T7CAB2T7F3 @I137FGSB  TCAR2TF3  BF4T7FESE

paaeeala aee2 Bgel @ B B8

boopoale  BRB2 Bga2 @ @ @

Baaaeada eaa2 eegas @ @8 B w

< >

When the program executes, or after a cache operation, if there is a
difference from the previous cache, the cell change is marked with a
different color.

Cell Size Setting

By changing the cell size (1/2/4/8 bytes), you can adjust how the
cache is displayed. Right-click on a line of cache, and select "Cell Size"
from the drop-down list, as shown in Figure 4-32.
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Figure 4-32 Cell Size Setting

9 Breakpoints | B\ Modules | B Debugger Console | [ Cache Dump View &2 = B8
L1 Instruction Cache - | i | B | |Find address

Address Set Way V D L 00 04 08 oc 10 14 nun

: GOODEO00 PO e e BEE0BEEE BOBBBOGE

..................................................... cell Size N 1 byte
aeaaaaaE  BRBE BeeaEREE  BEBBRBOE

00eREER  BROR Sl Gl 2lbyies 0EP0EREE  PREBRGRE
oooosaop eeee = Copy Cacheline Cirl+C | NS GREBERER  DROBOBDE
000EER28  BEBL Check data consistency with memory 8 bytes BBREETE;

oopaea2E  BREL gl @ @ @

bopooE2E  BBBL Bega2 @ @ @

eepaea2e  BREL eges @ @ e
1 @

bopoba4a  BBB2 Baae @ ©eBB27B7 6@378793 TCAVATF3 TCAB2ZTF3 @L37F65B T7CAB2ZTF3 BF47FESE W
£ >

Check Data Consistency with Memory

The Cache Dump view allows you to check data consistency with
memory by right-clicking on a valid cache line and selecting "Check data
consistency with memory" from the drop-down list, as shown in Figure
4-33. The top of this view immediately shows whether the data in the
cache line is consistent with the data in memory, as shown in Figure 4-34.

Figure 4-33 Check Data Consistency with Memory

9 Breakpoints | B\ Modules | G} Debugger Console | [J Cache Dump View &3 = O
L1 Instruction Cache | i | B ||Find address -

Address Set Way V D L 00 04 08 oc 10 14 i i
2E000000 QGG GPBB 0 @ O
GORROREE OO @RRL @ @ @
PAOROEEA GEGG GBR2 0 @ ©
GEoRocee @EEe @eE3 @ @ @

: @ @E@L @AER 1 @ @ 9@ T roam  monnancn sossanc__resanams__noonamscs ~1000000 BBRRGTE]
eoeERE2e @EAl eEEl © @ O ol cellite L PN ——
GPEERE20 PEE1  @RE2 @ @ @ e.l SERei e CultA  ooeeee  ooeee0e:
coooPE2e Bl  @ee3 B @ @ o@ L= Copy Cache Line Crl+C  yoppeoe  eeeeseot
GORRDE4D ©EO2 GERR 1 @ @ o Check data consistency with memory AB27F3  BFATFESEV
£ >

Figure 4-34 Data and Memory Matches

8 Breakpoints | B\ Modules | G Debugger Console | [J Cache Dump View &2 = 08

L1 Instruction Cache + | s | & | |Find address ~
IAll data in the cache line "0x20" matches that in the corresponding memory,

Address Set Way V D L 00 04 08 oc 10 14 un
boooobee  BoEE bgae @ @ @
boooobee  BoEE Bgal @ @ @
eaaooone eeaa eeaz @ e @
boooobee  oEE Bgas @ @ @
epopee2e @Bl eeee 1 @ @ OB73E24B 280893852 ABBL21AS ABBlEE5Z ©OEBABEL GODBBEBEE BBBEGTES
eaapee28 eeal eeel @ @ @
Baageeze Beal Begez @ @ @8
bbaoob2e  BBEL Beas @ @ @
eaaa20848 2ea2 eead 1 @ @ @eBsB327B7 68373793 TJCATATF3I TJCAB27F3 BI137FE5B  TCAB27F3  BF47FESEW

£ >

Copy Cache Line

If you need to save the information displayed in this view, right-click
on a cache line and select "Copy Cache Line" from the drop-down list to
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paste it into a file, as shown in Figure 4-35.

Figure 4-35 Copy Cache Line

9 Breakpoints | B\ Modules | G Debugger Console | [J Cache Dump View &3 = O
L1 Instruction Cache | i | =53 | |Fir1d address
All data in the cache line "0x20" matches that in the corresponding memory.
Address Set Way V D L 00 04 08 oc 10 14 un
PBEGREEE ©BEEB @BEG 0 @ B
PPEGREEE BEEB @BEl @ @ @
PPEGREEE BEEG @BE2 @ @ @
PBEGREEE ©BEGB BB 6 @ ©
| GEO0EE20 ©OR1 @EBR 1 @ - ~oTmroen mmasmans i osioaiac
20000020 0001 0001 B @ Sl Y00 CRREEREE CEROERAE
Gap0ee20 eeRl @2 @ @ ESechilicy Cri+A 100 eooesece eeoseeor
sooeee2e eeel eees @ o | = Copy Cache Line Crl+C  30n oooosese oooseeo:
@eEEER4B @002 @888 1 @ Check data consistency with memary 5B JCA@27F3  BF4TFESEw
< >

4.2.6 Console View

The console view displays process output as well as providing a

command line interface for the command input. For example, a CDT build

console that displays the build results of a software project is shown in
Figure 4-36.

Figure 4-36 Console View

El Console i3 [T Properties | [2 Problems | & Terminal | flly Function C| filly Static Stac | 12 Call Hierar = 0

U= = = R
CDT Build Consale [ae350_dema]

FLILSMEU DULLIULNE: UULPUL) SYINDUL, LAL

Invoking: Readelf (ELF info listing)
riscv32-elf-readelf -a "ae358_demo.adx™ > output/readelf.txt
Finished building: output/readelf.txt

Invoking: Objdump (disassembly)
riscv32-elf-cbjdump -x -d -C "ae358_demo.adx” > output/ocbjdump.txt
Finished building: ocutput/cbjdump.txt

Inveking: Objcopy (object content copy)
riscv32-elf-objcopy -5 -0 binary "ae35@_demo.adx” output/ae35@_demo.bin
Finished building: ocutput/ae35@_demc.bin

Invoking: Size (sectien size listing)
riscv32-elf-size "ae35@_demo.adx” | tee output/.PHONY.size

text code  rodata data bss dec hex filename

9922 8954 968 e 728 laa42 2992 ae358_demo.adx
Finished building: output/.PHONY.size

14:12:24 Build Finished. @ errors, @ warnings. (tock 12s.286ms) “
£ >

4.2.7 GDB Command View

MUG1025-1.3E

GDB Command View serves as an interface for GDB commands, as

shown in Figure 4-37.
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Figure 4-37 GDB Command View

B Console |[2] Problems | [T Properties | ] Memory Browser GDB Command &2 22 Disassembly B
Ex|sHHE R-EB- B85

=

[11] ae350_demo Debug [MCU Program]

-stack-list-frames --thread 1
-stack-info-depth
-stack-list-frames

-stack-list-arguments 1 GDB Command Pal’t

-stack-list-locals 1
-stack-select-frame 0

UUUUUUUY

$1 = Ot GDB Command Console

The target endianness is set automatically (currently little endian)

Input Field v

The GDB Command View consists of three sections: the GDB
Command Part, the GDB Command Console, and the GDB Command
Input.

The top of this view is a read-only log view showing all the GDB
commands that can be sent in a debugging session, and this is hidden by
default and can be invoked by clicking "=" (Show Command Part) on the
GDB Command View toolbar, as shown in Figure 4-38.

Figure 4-38 GDB Command Part

& consale |[£] Problems | Properties [G| GDB Command 2

=

m]
x| OO &-B-&8-%

[2] ae350_demo Debug [MCU Program]

SStacrno-Gep
-stack-select-frame 0

-stack-list-frames

monitar nds mem_access cpu

maonitor nds configure dmi_quick_access 1
monitor nds configure dmi_quick_access 1

B T P A oL PR, |

00000000 ~

Warning: the current language does not match this frame.

$1 = Oudf v
< >

The middle part of this view is the GDB Command Console, which
displays GDB commands and results. The console displays different types
of information in different colors: orange for GDB commands, blue for
program output, and black for GDB command results, as shown in Figure
4-39.
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Figure 4-39 GDB Command Console

& Console [[2] Problems | [ Properties GDB Command 2

&0

= |“¢>-—-IQE~_-| H'E'|ﬁ|'
[2] ae350 demo Debug [MCU Program]

SSELASTTOEUE P "
-stack-select-frame 0
-stack-list-frames

The target endianness is set automatically (currently little endian)

configure: dmi_quick_access = 0x00000001

configure: dmi_quick_access = 0x00000001

<

The bottom portion of this view is the Command Input Interface, which
is used to send GDB commands. This section provides suggestions and
descriptions of the input commands and can store up to 20 GDB
command records, as shown in Figure 4-40.

Figure 4-40 GDB Command Input

= Conscle [[2] Problems | [ Properties | [G] GDB Command &2

4

2| 0

x| S HOEER-B-| B
[2] ae350_demo Debug [MCU Program]

SSlEL AT ISR ~
-stack-select-frame 0
-stack-list-frames

The target endianness is set automatically (currently little endian)

configure: dmi_quick_access = 0x00000001

function _caller is Check the calling function's name

{ frame address

faas

| flash-erase w !

f v

The GDB Command Part or GDB Command Console information can
be exported to a file by clicking "l =" drop-down arrow (Save GDB
Context) on the GDB Command View toolbar and selecting "Save GDB
commands to a file." or "Save GDB console to a file.", as shown in Figure

4-41.
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Figure 4-41 Export GDB Command

&) Console |[2] Problems |[C] Properties | [G] GDB Command &2 = O
Bx|30MER-B-8-%
[2] ae350_demo Debug [MCU Program] ﬁ Save GDB commands to a file.
SSlECRTTTIU U P | Save GDB consale to a file.

-stack-select-frame 0 ]
-stack-list-frames v

The target endianness is set automatically (currently little endian)

configure: dmi_quick_access = 0x00000001

configure: dmi_quick_access = 0x00000001

< >

4.2.8 SoC Registers View

The SoC Registers View is used to read or write SoC register values
at the bit-field level. This view is automatically triggered during a debug
session as part of the debug perspective, as shown in Figure 4-42.

Figure 4-42 SoC Registers View

#8 SoC Registers 2 . B8 Memaory Map | i1} Registers | g e | @y v = 3
£l Y P £l b &
Name Value Address Description 2
A% APB Bridge 5% APB Bridge Registers
'{‘, ;ﬁ SMU '?\l :"? System Management Unit...
v B8 UART1 %% UART1 Controller Registers
111 SYSVER 0x02011008 K4 0xf0200000  SYSTEM ID & Revision Regis..
i HWCFGR 0x00000002 it 0xf0200010 Hardware Configure Register
i OSCR 0x00000010 it 0xf0200014 Over Sample Control register
it Receiver Buffer/Transi 0x00000024 bt 0xf0200020 Receiver Buffer Register (RB...
it Interrupt Enable/Divis 0x00000000 it 0xf0200024 Interrupt Enable Register (IE...
11} Interrupt Identificatior 0x00000001 hiti 0xf0200028 Interrupt Identification Regis...
111§ Line Control 0x00000000 bt 0xf020002¢ Line Control Register (LCR) v

Import/Export Register Values

The value of a specified SoC register can be exported at program
runtime by selecting the SoC component or register that you want to
export (you can select multiple times by holding down "Ctrl"), and then
clicking " =" " (Export) on the SoC Registers View toolbar.

SoC register data can be imported by clicking "““ " (Import) on the
SoC register view toolbar.

Modify Register Values

You can directly modify the value of a register or bit field in a cell, as
shown in Figure 4-43.
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Figure 4-43 Modify Register Values

H ] 110 H - =
101 A P
#% SoC Registers i1 . B Memory Map Registers = | IR Lo | & v 8
Name Value Address Description 6
&% APB Bridge %) APB Bridge Registers
BAshU bl Systern Management Unit...
v M4 UARTH &% UART1 Controller Registers
> 118 SYSVER 0x02011008 [ 0xf0200000 SYSTEM ID & Revision Regis...
1 HWCFGR 000000002 11 0xf0200010 Hardware Configure Register
1 OSCR 000000010 111 00200014 Over Sample Control register
il Receiver Buffer/Trans| 0x00000024 1181 0xf0200020 Receiver Buffer Register (RB...
111} Interrupt Enable/Divis| 0x00000000 11 0xF0200024 Interrupt Enable Register (IE...
i1t Interrupt Identificatiog 0x00000001 1iti 0xF0200028 Interrupt Identification Regis...
11 Line Control 000000000 11 0xf020002¢ Line Contral Register (LCR) 9
Watch SoC Registers

You can watch an individual SoC registers or groups of SoC registers.
In the SoC Registers view, right-click on the register group or individual
register you want to view, and select "Watch" from the drop-down list. The
Expressions View displays information about the selected SoC registers,
as shown in Figure 4-44.

Figure 4-44 Watch SoC Registers

(x)= Variableslé’:‘f Expressions 3 I 0 Memory = 0
HE|d X% I & ¥
Expression Type Value £
v 1% SoCRegisters( LART1 )
it Readable, Not write-able 002011008
i HWCFGR Readable, Not write-able 0x00000002
1i31 OSCR Readable, Writeable Ooc0000010
i1t Receiver Buffer/Transmitte Readable, Writsable 0%00000024
it nable/Divisor Lz Readable, Writeable 0x00000000
1131 Interrupfldentification / FI Readable, Writeable Onc00000001
it Readable, Writeable 0x00000000
it Contral Readable, Writeable Ooc0000000
it Readable, Writeable 000000060
i Status Readable, Writeable 0x00000000
1131 Scratfh Register Readable, Writeable Ooc00000000 k4
£ >
#R SoC Re &8 Memory Map | il Registers = | wig 1010 | & ¥ = B8
Name Value Address Description 2
&% APB(Bridge %% APB Bridge Registers
S it System Management Unit...
~ M UART %% UART1 Controller Registers
x:
it SYSIJA‘ Watch 1t 0xf0200000 SYSTEM ID & Revision Regis...
it HW View Memany tiil 0xF0200010 Hardware Configure Register
HitiR el 1 0xf0200014 Over Sample Control register
1ilf Rec Select all Curl+A 18 0xf0200020 Receiver Buffer Register (RB...
i} Inte Copy Cerl+C | 1% oxfn200024 Interrupt Enable Register (IE...
1i41 Interrupt Identificatior 0x00000001 1iti 00200028 Interrupt Identification Regis...
154 Line Control 0x00000000 51t 0xf020002¢ Line Control Register (LCR) v

No details to diselay for the current selection.
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4.2.9 Registers View

The Registers View displays CPU information at the level of the
register bit field, and you can modify the value of the register or bit field
directly in the cell, as shown in Figure 4-45. You can click """ " (Export) or
"12" (Import) on Registers View toolbar to export or import the value of the
register.

Figure 4-45 Registers View

#® SoC Registers | B8 Memary Map | ¥ Registers &2 E= | | =">| Tyge = = [

MName Value Description 63
&4 Al Registers
#% General Purpose Registers
A% Floating Point Registers
A% RISC-V standard machine mode CSRs
&% AndeStar V5 machine mode CSRs
&% AndeStar V5 debug mode CSRs
M4 RISC-V standard supervisor mode CSRs
& AndeStar VS supervisor mode CSRs
M4 RISC-V standard user mode CSRs

£ >

4.2.10 Variables View

The Variables View lists information about the variables associated
with the stack structure selected in the debug view. When the program
execution is paused, the changes in the values of the variables are
highlighted, as shown in Figure 4-46.

Figure 4-46 Variables View

()= Variables 2 . €7 Expressions| [] Memory = | e s | y ¥ 5 8
Mame Type Value
()= num uint8_t Ox2
)= led_pin uint32_t Ox2
%)= begin_time long 0x60816
(=)= end_time long Oxbd961
)= use_time long Ox5d14b

4.2.11 Expressions View

The Variables View does not display global variables, but which are
instead displayed by the Expression View or the Global Variables Live
View; for the details, you can see 4.2.12 Global Variables Live View. If the
value of a monitored global variable is updated, it is highlighted in yellow in
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this view. For the Expression View, the updated value of the global
variable is displayed only after program execution is paused. For the
Global Variables Live View, the values of global variables are displayed in
real time as long as the program is running on a target system with a
RISC-V core.

For example, an expression view of an application in a debugging
session is shown in Figure 4-47.

Figure 4-47 Expressions View

)= Variables | & Expressions &3 0 Memory = O
T::—|:|_: 5%|.=L’=’>|f‘p||ﬁv

Expression Type Value

» demo led int (void) Oxl

(® Driver GPIO AE350 DRIVER GPIO (.}

®# uart_init void {unsigned int) 37

=)= led_pin uint32 t 02

)= begin_time long Ox60816

or Add new expression

The toolbar of the Expression view includes:

e """ (add global variables): After program execution is paused, click "

M"

» ", and in "Add Global Variables" dialog box, select the global

variables you want to monitor, then the Expression View displays the
selected global variables and their values, as shown in Figure 4-48.
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Figure 4-48 Add Global Variables

B ' Add Global Variables

Watch Variables Type Address
] cache_info struct _cache.. 0x26d8 =cach..
] irq_handler constisr_fun.. Ox231c =irg_h.
O _dso_handle void * 00 <reset vec
O channel_active uint32 t 0x26e0 =chan..
] channel_info DMA_Channe.. 0x26f8 <chann.
] init_cnt uint32_t 0x0 =reset vec
Driver GPIO AE350 DRIVE.. 0x2404 <Drive,
O gpio_driver version
] gpio_info GPIO_INFO x26ed =gpio_
] Driver_12C AE350 DRIVE.. 0Ox0 =reset_vec
| check uint32_t 0x28e8 <check
O DriverCapabilities
£ >
Select All| | Deselect All

OK Cancel

® """ (Export): You can export the desired global variable; select a

global variable and click "e&", as shown in Figure 4-49.

Figure 4-49 Export a Global Variable

Export data dialog

Variable Name Start array

End array

Count

IZ demo_led

Export

Cancel

In the "Export data dialog", specify the start and end arrays for the

MUG1025-1.3E
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variables to be exported, and then click "Export".
4.2.12 Global Variables Live View

Global Variables Live View can monitor global variables and check the
values of global variables in real time as long as the program is running on
a target system with a RISC-V core, as shown in Figure 4-50. After a
pause in program execution, all variable members can be checked in the
expanded list. The values of global variables or structure members that
are updated during program execution are highlighted in yellow in this
view.

If you are using an simulator target system, this view shows the
updated values of global variables only after the program is paused.

Figure 4-50 Global Variables Live View

9% Breakpoints | (9= Global Variables Live View &3 C§-7| 5 K | i > = O
MName Type Value Address
cache info  struct _cache i.. {.} 0x26d8 =cache_info=

Driver_GPIO  AE350 _DRIVE...
gpio_info GPIO_INFO
Driver_UART2 AE350 _DRIVE...
uart2_info UART_INFO

0x2404 =Driver GPIO=
Ox26ed =gpio_info=
0x0 =reset vector=
0x2948 =uart2_info=

The toolbar of the global variables live view includes:
o & (Auto Refresh): Refresh the global variables in real time.

® """ (add global variables): After program execution is paused, click "

Mll

» ", and in "Add Global Variables" dialog box, select the global

variables you want to monitor, then the Global Variables Live View
displays the selected global variables and their values, as shown in
Figure 4-51.
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Figure 4-51 Add Global Variables

B Add Global Variables *
|
Watch Variables Type Address &3
cache _info struct _cache.. 0x26d8 =cach.
| irg_handler const isr_fun.. 0x231c <irg_h.
[l _dso_handle void * 00 =<reset vec
[ channel_active uint32_t 0x26e0 =chan..
[ channel_info DMA_Channe... 0x26f8 <chann.
| init_cnt uint32 t 0x0 <reset vec
Driver GPIO AE350 DRIVE.. 0x2404 =Drive.
| gpio_driver versian
gpio_info GPIO_INFO x26ed =gpio_
[ Driver_12C AE350 DRIVE.. 0Ox0 =reset vec
[ check uint32_t 0x26e8 =check
[ DriverCapabilities o
< >
Select All | | Deselect All
Cancel

variables.

"¥X" (Delete the selected variables): Deletes the monitored global

® "l " (Select the format for values): Click the drop-down arrow and
select a display format for the monitored global variables from the
drop-down list, including "Default", "Hex", "Memory (Hex)", "Octal",
and "Binary", as shown in Figure 4-52. Note that "Memory (hex)"
refers to the hexadecimal value stored in memory, and the byte order
is consistent with the byte order of the target system.

Figure 4-52 Select Display Format

9 Breakpoints | (9= Global Variables Live View &2

Name Type
cache_info  struct _cache i..
Driver GPIO  AE350 DRIVE...
gpio_info GPIO_INFO
Driver UART2 AE350 DRIVE...
uart?_info UART INFO

Value

L}
{d
{d
{d
{d

€| & % | W~ = 0O

Address s

0x26d8 <cache
02404 =Driver
Ox26ed <gpio |

Ox0 <reset_vect

Default

Hex

Memory (Hex)
Octal

Binary

%2948 =uart?_info=
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4.2.13 Breakpoints View

The Breakpoints View lists all the breakpoints set in the software
project, allowing you to add, cancel, turn on/off breakpoints, as shown in
Figure 4-53.

Figure 4-53 Breakpoints View

9 Breakpoints 22 . 9= Global Variables Live View X % F S w | FIES ¥ = 8

B delay.c [line: 50]

2 delay.c [line: 54]

B demo_led.c [line: 81]
2 demo_led.c [line: 85]
B demo_led.c [line: 89]
2 demo_led.c [line: 97]
2 demo_led.c [line: 99]
2 demo_led.c [line: 102]

Na details ta disnlav for the current selection.

4.2.14 Disassembly View

The disassembly view shows the high-level language and its related
assembly code, which is used to find instruction problems during
debugging, as shown in Figure 4-54.

Figure 4-54 Disassembly View

B Console [[£] Problems |[C] Properties | @ Memory Browser |[G| GDB Command |22 Disassembly 52 = O
|Enter location here VH AR A=Y @)' [

> @eedlacc: c.bnez a@,@xlacd <simple_delay ms+12> ~

57 ¥

eepelace: c.jr ra

@eealade: c.nop

Geeelad2: c.nop

28 if (str)

printchar:

Beealads: c.beqz a®@,@xlaed4 <printchar+l6>

38 Frztr = ¢;

Gepelads: c.lw as,e8(ad)

Geeelads: sb al,@(as)

31 +(*str);

eepeladc: c.lw as,e8(ad)

PeBelade: c.addi a5,1

B8081ach: C.SW a5,a(ae)

Geeelac: c.jr ra

25
Geeelacs: c.addi sp,-16
B888lact : c.swsp ra,l2(sp) v

4.3 Debugging Session

MUG1025-1.3E

A debugging session is a debugging process that uses a specified set
of program executable files, debugger behavior, related debugging tools,
and other configuration settings. Once the software project has created
the debug session configuration, click " *# " (Debug) on the RDS software
toolbar to start the debug session.
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4.3.1 Create Debug Configurations

You can refer to the following steps to create debug configurations:

1. Inthe Project Explorer view, right-click to select a software project, and
select "Debug As > Debug Configurations..." from the drop-down list,
as shown in the Figure 4-55.

Figure 4-55 Select Debug As > Debug

A C/C++ - ag50 Ammamdoer m e A S mem e o A A=Cinke BOIG 451 _ O X
New ¥
File Edit Sou indow Help
— Show in Lacal Terminal > : . .
. o s - G- o] |
. C Ctrl+C . =
brojectExpll B COPY i T3] oot demo led.c 5 _[@ trap.c start.S delaye | 7, 8
Paste Cirl+V
9 Delete Delete mple program shows the usage of the GPIO interface. ~
=5 ae350 de strates the waterfall led.
- Paste As Link
Source > IF
Move... itialized, the demo program will set GPIO direction to output for waterfall led.
Rename... 2 rfall led is lighted each led, the UART output lighted led.
o (e ly GPIO pin as output, there is no GPIO pin as input interrupt event, callback
. has no event to be handled.
iy Export. Skk kR kk ok kR k ko kR Kk ko
Build Project
Clean Project B oo
.h
Refresh FS e =
=
Close Project ng waterfall led demo =
40_LED =
Build Targets > =
m—— o [ Includes sswssssrsas g
Jﬁ 9 g L= river_GPIO.h" e
Build Configurations b SEE T
-+, ol
2% Running } .
e Targets (e ld Szifnge H Praperties | (2] Problems| 4 Terminal | fils Function Co | il Static Stack | 2 Call Hierarch = O
[ Target Configuration S—
M Flash B Cirl+" xg&l mr@ﬁl#avﬁv
b Hash Burner " | demo Debug [MCU Program] ae350_demo.adx
Validate
@ RunAs >
4% Debug As > J# 1 Application Program
Profile As > 4k 2 MCU Program
Eampaiii B b Eenrgueifore
Restore from Local History...
< (== File Explorer
=5 a2350_demo Configure > LI |

Or select "Run > Debug Configurations..." on the main menu of RDS
software, as shown in Figure 4-56.
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Figure 4-56 Select Run > Debug Configurations...

Al -

| &~ i 8

l{ Project Explorer &2

2% v
=

=5 22350 _demo

M Target Mana 2 % Outline] = B

8| B @ 7

2 Running Target
o Targets

< >

=% ae350_demo

A C/C++ - 22350 demo/sre/demoyled/demo_led.c - AndeSight RDS v5.1.1 - m]
File Edit Source Refactor Navigate Search Project |Run Window Help

x

%t -0-% Run Ctrl+F11 3%\@[@{;
1, Debu F1
= B |[5¥AndesP ° g trap.c start.§ [ delay.c = = B8
— - Profile
12 1 PI0 interface. ~
13 * ] Profile History >
14 | * Profile As H
15
16 Profile Configurations...
17 %4 . GPI0 direction to output for waterfall led.
18 %1 Run History > BRT output lighted led.
12 % '@ RunAs H
f : Run Configurations.. I0 pin as input interrupt event, callback
f; Debug History b4
24 45 Debug As >
25 /1 e
% #ind Debug Configurations... -
;; e Breakpoint Types b4 =
29 #if Toggle Breakpoint Ctrl+Shift+B =
EL] =
31 /7 Toggle Line Breakpoint
32 #ing Toggle Watchpoint v
= Toggle Method Breakpoint
& Console| & Skip All Breakpoints Ctrl+Alt+B  |Function Co | [l Static Stack | 3 Call Hierarch| = B
%% Remove All Breakpaints X% HpERES 2O -
<terminatec @, External Tools > jadx
A

2. Inthe "Debug Configurations" dialog box, you can refer to the debug

configuration type, as shown in Table 4-2; right-click on the selected
configuration type, such as "MCU Program", and select "New

Configuration" in the drop-down list to create debug configurations, as
shown in Figure 4-57.

Table 4-2 Debugging Configuration Type

Type

Description

Application Program

Used for the target system with system service

MCU Program

Used for the target system without system service

Core Group

Used to initiate multiple debugging configurations, and
send debugging commands to the core group

Multi-Core Application
Program

Used for the multi-core target system with system
service

Multi-Core MCU
Program

Used for the multi-core target system without system
service

Target Monitor

Used to check the default status of the target
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Figure 4-57 Create New Debugging Configuration

A Debug Configurations

HCE

type filter text

| B

J#% Application Program
@e Core Group
v MCU Pronram

Create, manage, and run configurations

i ae3st New Configuration #' button to copy the selected configuration.
i New Prototype .
‘ Multi-Cq ’ L utton to remove the selected configuration.
a Multi-Ce (& Export...
% Target Duplicate tton to configure filtering options.
Delete fting configuration by selecting it.

Link Prototype...
Unlink Prototype
r Reset with Prototype Values

Configure launch settings from this dialog:
| - Press the 'New Configuration' button to create a configuration of the selected type.
- Press the 'New Prototype' button to create a l...ch configuration prototype of the selected type.

- Press the 'Export’ button to export the selected configurations.

tion(s) and then select ‘Link Prototype’ menu item to link a prototype.

tion(s) and then select..link Prototype’ menu item to unlink a prototype.

tion(s) and then select...alues’ menu item to reset with prototype values.

< >

Filter matched 7 of 12 items

A
r:?/.

Configure launch perspective settings from the 'Perspectives’ preference page.

Debug Close

3. After completing the configuration settings in each tab, click "Apply"
and "Debug" to start the debugging session, as shown in Figure 4-58.

Figure 4-58 Debugging Configurations

A Debug Configurations

FoRX| B
type filter text

4% Application Program

&% Core Group
v 4 MCU Program

4% ae350_demo Debug

M Multi-Core Application Prog

@ Multi-Core MCU Program

“g Target Monitar

<
Filter matched 7 of 12 items

Y
Q/.

Create, manage, and run configurations

] x
-3
Name: [ae350_demo Debug |
[ Main %% Debugger | [ Startup | %~ Source| ] Common | ¥ Exception Handling
~
Project:
|ae3507demu Browse...
Program:
[Debughae350_demo.adx
Variables... Search Project. Browse...
[JRTOS Awareness Debugging: | $(AUTO} Browse...
[A Target Management Service
[IFlash Programming Before Debugging
Automatically burn
[ Disable Memory Map
v
Revert Apply
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4.3.2 Debugging Session Settings

The following sections describe how to configure the "MCU Program"
debug in details.

Main Tab

The "Main" tab is as shown in Figure 4-59.

Figure 4-59 Main Tab
E| Main %5 Debugger | B+ Startup | % Source| 5] Common| 3 Exception Handling

Project:

| }aeESD_d &mo Browse...

Program:

| Debug\ae350 demo.adx

Variables... Search Project... Browse...

[JRTOS Awareness Debugging: | ${AUTO) Browse...
[“] Target Management Service
[JFlash Programming Before Debugging

Automatically burn

[]Disable Memory Map

The descriptions of Main options are as shown in Table 4-3.

Table 4-3 Main Options

Option Description
Project The software project to be debugged
Program The software project executables

RTOS Awareness Debugging Create a table for displaying RTOS information.
This function can automatically detect the RTOS
core version based on symbols defined in the
source code, or you can manually specify a
Python script with GDB commands by clicking

"Browse..."
Target Management Service Target management service
Disable Memory Map Load program executables without mapping to

predefined memory areas
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Debugger Tab
The "Debugger” tab is as shown in Figure 4-60.

Figure 4-60 Debugger Tab
[ Main #@

Debugger Options

er| = Startup| % Source | 5] Common | ## Exception Handling

GDB Setup Remote Target

GDB Setup

[ Do not read .gdbinit file when launching GDE. {--nx)
Read .Andesgdbinit file when launching GDB.

GDB Command:

|${de} | Browse... Variables..

GDB Init File:

|${.gdbinit} | Browse: | Variables...
Startup Tab

The "Startup" tab is as shown in Figure 4-61.

Figure 4-61 Startup Tab
E| Main | %% Debugger | b= S p: E Source| ] Common | #f Exception Handling
1. GDB Initialization Commands

Reset and Hold

load

2. Binary File Options
[JLoad binary file

Workspace... | | File System...

3. Runtime Options

[[]Set program counter at (hex):

Set breakpoint at:

[JResume

4. GDB Run Commands

The descriptions of Startup options are as shown in Table 4-4.
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Table 4-4 Startup Options

Option Description

Reset and Hold Immediately hold at "_start" after a reset

load: GDB loading program

Set breakpoint at Set the breakpoint position, e.g. "main"
Resume Run to breakpoint position after reset
GDB Run Commands GDB run commands

Source Tab

The "Source" tab is as shown in Figure 4-62.

.
Figure 4-62 Source Tab
A
Create, manage, and run configurations ;
A E
CEFELIEERS |
Fr— | Add a container to the source lookup path :}E ;\g
# Application Program A project in the workspace. I
Core Grou, |
L1 P
dd...
v MCU Program ‘T Absolute File Path //’&
ik ae350_demo Debug [ Compilation Directory Edit...
% Multi-Care Application Pr | o= File System Directary
i Multi-Core MCU Program | [ path Mapping Remove
% Target Monitor [E=Program Relative File Path A selection Needed m] x
= Project
Ch ject(s) to add:
= Project - Path Relatr ce Folders oose project(s] to a
S Workspace L S RemoteSystemsTempFiles; ;
[=-Workspace Folder [ =5 ae350_demo
P
@
Select All Deselect All
[JAdd required projects of selected projects
[[Jsearch for duplicate source files on the path
Filter matched 7 of 12 items

This tab allows you to specify the source files to be used for
debugging a C or C++ application, e.g., you can specify a software project
that contains shared libraries and add a search path.

Common Tab

The "Common" tab is as shown in Figure 4-63.
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Figure 4-63 Common Tab

E| Main | %% Debugger | b+ Startup | &~ Source |[T] Common| 3 Exception Handling

Save as
(O Local file

@5

|\ae350_demo

Browse...

Display in favorites menu

Encoding

[ 45 Debug
O B=profile
[ @ FRun

(® Default - inherited (GEK)
() Other |150-8859-1

Standard Input and Qutput
[ Allocate console (necessary for input)
[JiInput Eile:

[J Output File:

Append

The descriptions of Common options are as shown in Table 4-5.

Table 4-5 Common Options

Option

Description

Save as

The launch configuration file is saved as a file
(*.launch)

Standard Input and
Output

Allocate console (necessary for input): Set the console
view as an input or output prompt, as described in the
4.2.6 Console View

Input File: Allocate standard inputs from project
resources (click "Workspace...") or files (click "File
system...")

Output File: Allocate standard outputs from project
resource (click "Workspace...") or file (click "File
system...")

Exception Handling Tab

The "Exception Handing" tab is as shown in Figure 4-64.
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Figure 4-64 Exception Handling Tab

E| Main | %% Debugger | b= Startup | B Source | [l Common | 8 Exception Handling
[JHardware Stack Recording

[“Break on General Exceptions;

[JHardware Stack Protection []Instruction Access Misaligned Instruction Access Fault

lllegal Instruction ] Non-Maskable Interrupt Load Access Misaligned
Load Access Fault Store Access Misaligned Store Access Fault

Bus Write Transaction Instruction Page Fault Load Page Fault

Store Page Fault Performance Counter Overflow

[“] ACE Exception [if mmsc_cfg.ACE == 1]
Slave Port ECC [if (mmsc_cfg.ECC == 1) & (mmsc_cfg.LMSLVP == 1]]

Hardware Stack Overflow Detection
Hardware Stack Underflow Detection

Set the top of stack boundary cbtained from hardware stack recording as the stack overflow bound

This tab is used to enable hardware stack recording, which specifies
the types of exceptions that must be captured during program execution,
as described in the Chapter 6 Generic Exception Handling and Stack
Recording/Protection. Note that you cannot select "Hardware Stack
Recording" and "Hardware Stack Protection" at the same time.

4.4 Breakpoints and Watchpoints

The number of breakpoints and watchpoints that can be set by the
RDS software depends on the number of hardware breakpoints supported
by the target; you can refer to the target datasheet to determine the
number of hardware breakpoints or watchpoints supported.

4.4.1 Set Breakpoints

You can refer to the following steps to set breakpoints:
1. Open a source file in the Code Editor.

2. Right-click the ruler on the left edge of the code editor and select
"Breakpoint Types > C/C++ Hardware Breakpoints" or "C/C++
Breakpoints" from the drop-down list to specify the type of breakpoint,
as shown in Figure 4-65.
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Figure 4-65 Select Breakpoint Types
[& Andes Project Creator [£] main.c [£] demo led.c &2 = 8
ol -

Ctrl+Shift+B
Ctrl+Double Click

Toggle Breakpoint
Add Breakpoint...
Add Dynamic Printf...
Shift+Double Click

Ctrl+Diouble Click

Breakpoint Types » @ C/C++ Breakpoints

Disable Breakpoint
Breakpoint Properties...

C/C++ Hardware Breakpoints
C/C++ Dynamic Printf
C/C++ Single Core Breakpoints

Build Selected File(s)
Clean Selected File(s)

Ge e Annetation B C/C++ Single Core Hardware Breakpoints

Add Bookmark..
Add Task...

00ao

+  Show Quick Diff

~  Show Line Numbers

Ctrl+Shift+Q

000

Folding »

T ewvent

Preferences...

< >

3. On the left side of the line where you need to set the breakpoint,
double-click the ruler, or right-click the ruler, and select "Toggle
Breakpoint" from the drop-down list, as shown in Figure 4-66.

Figure 4-66 Select Toggle Breakpoint

[£%] Andes Project Creator

[ main.c

€] demo led.c 2 = 08

Toggle Breakpoint Ctrl+5hift+B

Add Breakpoint...

Add Dynamic Printf...
Disable Breakpoint
Breakpoint Properties...

Ctrl+Double Click

Shift+Double Click
Ctrl+Double Click

5 38400

wrnrin™y

Breakpoint Types >

Build Selected File(s)

Clean Selected File(s) d: output)

Go to Annotation Cirl+1 E358_GPIO_DIR_OUTPUT);

Add Bookmark...

Add Task...
=
+  Show Quick Diff Cirl+5hift+Q =
+  Show Line Numbers =
Folding > g8
=
Preferences...
it J/ Other leds are oft v
o £ T o >

The breakpoint markers displayed on the ruler indicate where you
want program execution to pause, as shown in Figure 4-67.
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Figure 4-67 Breakpoints

[& Andes Project Creator [£ main.c [£] demo led.c &2 = O

printf("\r\nIt's a Waterfall Led demo.\r\n\rin™);

// Initializes GPIO
GPIO_Dri-:Initialize(gpic_callback);

[/ Set GPIO direction (GPIO pins as led: output)
GPIO_Dri->SetDir(GPIO_LED USED MASK, AE358 GPIO DIR_OUTPUT);

[/ Waterfall led
while(1)

begin_time = time();
simple_delay ms(106008); =

// This led
led_pin = @x1 << (num++);

// Other leds are off
GPIO_Dri->Write(~led_pin, @);

00ao

000

// This led is on
GPIO_Dri->Write(led_pin, 1);

end_time = time(); v

You can also set breakpoints in the Outline View; right-click a function,
and select "Toggle Breakpoint" in the drop-down list, as shown in Figure
4-68.

Figure 4-68 Select Toggle Breakpoint in Outline View

,ﬂﬂTarget Manager : Local Targets EE Qutline 32 - laz }_{ }5\3 @ 3& = =08
u demo.h
Wl Driver GPIO.h
o misch
u  stdich

@
# GPIO LED USED MASK
# NUM LED

o gpio_callback(uint32 1) : void
@ | IR AP | T

Open Declaration F3
Open Call Hierarchy Ctrl+Alt+H

demao,

Open Include Browser Ctrl+Al+1
Refactor ¥

Declarations »

References »

3" Toggle Breakpaint

4. To specify the triggering conditions for a breakpoint, right-click on a
breakpoint in the breakpoint view or on the code editor ruler and select
"Breakpoint Properties..." in the drop-down menu, as shown in the
following example.
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Figure 4-69 Select Breakpoint Properties... in Breakpoints View

B\ Modules| B Debugger Cansole = B
RXERBAEANEBRSG ~

9 Breakpoints

=

ﬁ demg_led.c [{unctic.n; dermn ladl ine: Harduwearsl
2 demo led.c [line:63] =2 Goto File

o demo_led.c [line: 77] [t Enable

@ demo led.c [line: 91]
2 main.c [line: 121]

Disable
Remove

Remove All Triggers

WH XD

Remaove All
Select All Cirl+A
Copy Ctrl+C

Paste

[

Breakpoint PBroperties...

o3 Import Breakpoints...

85 Export Breakpaoints...

Breakpoint Properties...

No details to display for the current selection.

Figure 4-70 Select Breakpoint Properties... in Code Editor

[&¥ Andes Project Creator £ main.c €] demo led.c 2 [8] start.s = 08
while(1) A

lhamin +ima — Fimal s

Ctrl+5Shift+B
Ctrl+Double Click

Toggle Breakpoint
Add Breakpoint...
Add Dynamic Printf...
Shift+Double Click
Ctrl+Double Click

Disable Breakpoint
Ereakpaint Properties...
Breakpaint Types »

Build Selected File(s)
Clean Selected File(s)

Go to Annotation Ctrl+1

Add Bookmark...
Add Task...

000

m, (int)use_time);

" Show Quick Dnff Ctrl+Shift+Q
+~  Show Line Numbers

Folding »

000

Preferences...

In the "Properties for C/C++ Line Breakpoint" dialog box, select
"Common", and enter the condition expression in "Condition" text box,
then click "Apply and Close", as shown in Figure 4-71.
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Figure 4-71 Properties for C/C++ Line Breakpoint

A properties for C/C++ Line Breakpaoint [m| X
type filter text Common F o RS
Corl'nmon Class: C/C++ Line Breakpoint
Actions
Type: Regular ~
File: D:\RDSS\workspace\ae350_demo\src\demolled\demao_led.c
Line number: |81 |
[ Enabled
Condition: | |
lgnore count: |D |
|/':?)| Apply and Close Cancel

5. To clear a breakpoint, you can double-click the breakpoint marker in
the code editor.

4.4.2 Set Watchpoints

Unlike breakpoints, watchpoints only pause program execution when
the value of a variable or expression changes.

1. You can refer to the following methods to set watchpoints:

- Code Editor: In the code editor, select the global variable you want
to watch, and select "Run > Toggle Watchpoint" on the main menu
of RDS software, as shown in Figure 4-72.
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Figure 4-72 Select Run > Toggle Watchpoint

A cics - ae350_demo/src/bsp/driver/ae350/uart_ae350.c - AndeSight_RDS v5.1.1 - m] x
File Edit Source Refactor MNavigate Search Project Run Window Help
A - | &} ~ ik ~! W;HQ;'O'Q« Run Ctrl+F11 j%\‘%ﬁﬁg
1, Debu F11
i Project Explorer E2 = 0 main.c [€] de E; o flg rarl_aeSSO.c &3 ”1 = 0
- Profile
=l <§> - 252 // Trigger = "
26 // Can be Profile Histo >
il configh ~ 27 #ifndef UA v
w = driver 28 #define uA Profile As »
w (= ae350 %: i:::;:f a Profile Configurations...
30
% :ma—“::g; 31 #define UA Run History »
ma_ae330. 32 #endif
T el e D RunAs *
[g gpio_ae350.c >0 X
B api 350 34 // UARTL Run Configurations...
gpio_aeaatl 35 #if (DRV_U
[ i2c_ae350.c " 36 static URR Debug History »
i2c_ae350.h 37 »
o - 33 #if (DRV_U "5 DEimls
g pit_ae350.c 39 wvoid vartl Debug Configurations...
[A pit_ae350.h 4f static UAR
@ owm ae350c ¥ 41 Breakpoint Types >
< > 42
= 43 #endif @ Toggle Breakpoint Ctrl+Shift+B
B Targ 52 JE outlin = 7 ﬁ(l;{i:d (E:‘:’Eg @ Toggle Line Breakpoint v
& ‘ = Hjl = - . Toggle Watchpoint
< v >
- .
5 Running Target Toggle Method Breakpoint
+, & Console E b | lly Static Stack 2+ Call Hierarc = 0
S Targets " Skip All Breakpoints Ctrl+Alt+B = = —
B [E - -
- d o % Remove All Breakpoints K &l BB & d,?;l‘ 8-
<terminated> ae:
Q. External Tools »
< >
Writable Smart Insert 36:28 W a0

- Outline View: In the outline view, select the global variable you
want to watch, and right-click on the global variable and select
"Toggle Watchpoint" in the drop-down list, as shown in Figure

4-73.

Figure 4-73 Select Toggle Watchpoint in Outline View

48 Target Manager : Local Targets | B= Outline &3

HlEW o % v= O

u uart_ae350h A
# AE350 UART_DRV_VERSIOM

& yart_driver version : const AE /ER_VERSION

# UART1 TRIG LVL

# UART2 TRIG_LVL

@® 5 uartl_info : UART 'MEM

#% uartl_dma tx_ever Open Declaration F3

,é’s L,a—_'_dma_-_:‘_: UA Open Call Hierarchy Ctrl+Alt+H

¥ uartl_dma_rx_eve Open Include Browser Crl+Alt+1

&5 Lart] re: UA

&5 uartl_dma_rx: U Refactor

&% uartl_resources :

® % uart? info : UART Declarations

¥ uart2_dma_tx_ever References

&'s rt2 o UA -

’{ wart?_dma b U %% Toggle Watchpaint

3 uart2_ dma_rx_evel -

@5 ant? dma ey - LIART DMA &

- Memory View: In the memory view, right-click on a addressable
cell or range of cells in the Memory Rendering, and select "Add
Watchpoint (C/C++)..." from the drop-down list, as shown in Figure
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Figure 4-74 Select Add Watchpoint (C/C++)... in Memory View
)= Variables | €7 Expressions | [] Memory &3 = B8
:_:v||n|‘n |‘n|n =‘| E| HE <'=,|=|)| ”le| =
Monitors &= 38 3% |demo_led : 0x1 <Traditional> &2 | 55 New Renderings...
@ OxB0000000 | @x0B68061 633!‘.ﬁ£;n cronnassnoacamassannnae e o g1 -~
@ demoled |@xpoooee11 ovec. # Add Watchpoint (C/CH+).. Ap..k
- BxBEAEEE21 5206 Find and Replace Ctrl+F &1, ... .
@x00000631 @00 o A ii Rerndering g, .65
AxEORRAR41 9306 . 68§[5" |[
# Remove Rendering i
@xPPEEARS1 F3@1 [pGg....A
Bxaoapaesl BBCE Panes > sa—a..EL
BxBEEBBETL B21/ Endian 5 | P -
@x0eBRRS1 BSFE - s P
gxpopeaaal 2347 . .05, 08
Cell Size * - .
gxaoaeaaAl  BYBE . G.AG-. .0
OxBEARAGE]  Al3E Radix ? lest.af
gxopogeaaCl  132¢ Columns * LFcak....
@xB80808D1 3386 Update Mode o RBILL L
o B S caon L - &

- Breakpoint View: In the Breakpoint View, click " ™" on the toolbar,
and select "Add Watchpoint (C/C++)..." from the drop-down list, as
shown in Figure 4-75.

Figure 4-75 Select Add Watchpoint (C/C++)... in Breakpoint View

9 Breakpoints 2 . B\ Modules| Gl Debugger Conscle | 69= Global Variables Live View = 8

XREFANBES ~

2 delay.c [line: 50] Layout 5

2 delay.c [line: 54]

2 demo_led.c [line: B1] ErcuplEy ?

2 demo_led.c [line: 85] Sort By e

» demo led.c [line: 89] oo Select Default Working Set...

2 demo_led.c [line: 97] Deselect Default Working Set

2 demo_led.c [line: 99] Working Sets...

d led.c [line: 102
& 2 demo led.c [line: 1 Add Line Breakpoint (C/C++)...

Add Function Breakpoint (C/C++])...
Add Event Breakpoint (C/C++)...
Add Watchpoint (C/C++)...

Show Full Paths

DB .0 e e

Mo details to display for the current selection.

2. Inthe "Properties for C/C++ Watchpoint" dialog box, specify the
various settings for the Watchpoints, and click "Apply and Close", as
shown in Figure 4-76.
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Figure 4-76 Properties for C/C++ Watchpoint

A Properties for C/C++ Watchpoint O X
Commaon Common - > -

Class: C/C++ Watchpoint

Expression to watch:

[JRange:
[JRead
] Write
Enabled

Condition: | |

lgnore count: |0 |

™y
@ Apply and Close Cancel

The descriptions of watchpoints options are as shown in Table 4-6.

Table 4-6 Watchpoints Options

Option Description

Expression to watch To specify the area to be watched in the "Range"
option, enter a constant or variable address (&i) here

Range Specify an addressable cell to be watched by a
watchpoint

Read Stop program execution while reading a watched
expression

Write Stop program execution while writing a watched
expression

Enabled Enable a watchpoint

Conditions Specify an expression when the watchpoint is hit

Ignore count Specify the number changes in the value of the
expression

3. The Breakpoints view lists all set watchpoints, with the watchpoint
marker "# " for writing watchpoints and the "s" for reading
watchpoints, as shown in Figure 4-77.
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Figure 4-77 Watchpoints in Breakpoints View

% Breakpoints &2

M.»
2.
22
B2
B2
4.2
4.2
H.e
=V
=02

delay.c [line: 50]
delay.c [line: 54]

demo_led.c [line:
dema_led.c [line:
demo_led.c [line:
demo_led.c [line:
demo_led.c [line:

demo_led.c [line:

B\ Modules | B} Debugger Console| #9= Global Variables Live View = 0

REBIN|BES ~

81]
85]
8]
97]
99]
102]

[expression: 'demo_led']

[expression: 'led_num’]

&/ [expression: 'uart_init]

Mo details to display for the current selection.

4. To remove the watchpoints, select the watchpoints to be deleted in the

Breakpoints view and click "#" on the toolbar, as shown in Figure
4-78.

Figure 4-78 Remove Watchpoints in Breakpoints View

% Breakpoints 3

=
.2
Mo
=
.2
Me
M2
=
M &
M

delay.c [line: 501
delay.c [line: 54]
demo_led.c [line:
demo_led.c [line:
dema_led.c [line:
demo_led.c [line:
demo_led.c [line:

demo_led.c [line:

B\ Modules | B} Debugger Console | #9= Global Variables Live View = 0

(X %2 I | BES T

8]
8s]
89]
97]
99
102]

[expression: 'demo _led']

[expression: 'led_num']

& [expression: 'uart_init’]

Mo details to display for the current selection.
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5 Download Software Project

Follow the steps below to download the software project:

1. Follow the steps in 2.4 Create a Build System and 2.5 Build a
Software Project to create and build the software project, generating
the software programming binary file.

2. Use Gowin FTDI USB programmer to connect the PC host to the
target board (constrained JTAG interface of Gowin
RiscV_AE350_SOC) to create the target system.

3. Use Gowin USB Cable to connect the PC host to the target board
(FPGA Programming JTAG interface) for downloading the software
programming binary file.

4. Click on the "®" (Flash Burner) on the RDS software toolbar, or right-
click on the selected software project; choose "Flash Burner" from the
drop-down menu to launch Gowin Programmer, as shown in Figure
5-1 and Figure 5-2.

Note!

CPU debugging and FPGA/CPU downloading can now simultaneously use Gowin FTDI
USB programmer and WinUSB driver. Please prepare two Gowin FTDI USB cables, and
both are installed with WinUSB driver. One is connected to the CPU JTAG interface for
CPU debugging, and the other is connected to the FPGA JTAG interface for FPGA/CPU
downloading.
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Figure 5-1 Launch Flash Burner

A C/C++ - ae350_demoysre/demo/main.c - AndeSight RDS v5.1.1 | b
Elle Edit Source Refactor Navigate Search Project Run Window Help
Ar-00 & k(2] % %-0-8-5- AP [k peee] | 9 |4 B
" = ——— . =7
[ Project Explc e , it Creator [€ main.c &2
v S 28350 de ~
4P Binarie Show in Lacal Terminal > -
i ain.c
[ Include g Copy Ctrl+C r winSemicoductor
@& Debug Paste Ctrl+V . ?58¥SC{*
v = sre fion in functions
W Delete Delete
& D) poste As Link
(= der
£ ae350. Source > Jdis it
Move... e "demo.h
Rename... F2
HEIONS == mmmmmmmmmmmmmmmmmmmmmmmm e e mmmmm e mmmmmmmmmmn e mmemmnns
i Import.. n(void)
&y Export.
Build Project ser application codes
Clean Project
B Target Mana & Refresh FS  fun UART demo
. | DEMO_UART v
Close Project - .
3 Running 1 Build Targets > : ; - : 3 i
% Targets 9 =] Properties \'_ Problems @'Termlnal fills Function Code Size | illy Static Stack Analysis = O
o Index > -
) . & |5l 5B &8 xMBr-
Build Configurations | o zendms
Build Settings ze "ae350_demo.adx” T’tee output/.PHONY.size ~
o t Confi £ e rodata data bss dec hex filename
arget Lantiguration 5 634 e 726 9802 2643 ae35@_demo.adx
| M. Flash Burner Ctrl+” ing: ocutput/.PHONY.size
Validate .
O RunAs > [ 7 : - - >
5 22350 demo 3 Debug As > 2 A
. .
Figure 5-2 Launch Gowin Programmer
Wi Go er Ve - [m]
Q& s 7 | 55} | USB Cable Setting
Enable Series Device Operation MCU/FW/(HEX) File User Code IDC
1 | GWSAST |GWSAST-1388  exFlash C Bin Erase,Program SAT E:/desktop/mcu_test/ae350/rtthread.bin |
B C/C++ - - AndeSight RDS v5.1.1 [GOWINSemic] - O
File Edit Source Refactor Mavigate Search Project Run  Window Help
AD-HC R~ dk-8 % -0~ SRR
 mIEE
15 Project Explor &2 = B |[IAl Andes Project Creator 5% = g
=] A progress Information [m] X
~ =5 ae350_atomic - Create Project...
i) Includes 0 Wait programmer to complete.
L * 4
= Debug :
= src [
|=| 22350 atomic Deb
10 2e350_coremark
10 2e350_cpp
d | 10 ae350_demo | = | S
Dutp{ 10 ae350_dhrystone Cancel Details == 8 x
.
Info || . |
Info :
il BTar 25 Outh = g | Project Creator Preferences
g;| = Hjl = |[E Console & . [ Properties | £ Problems = Bl E | =B~ -= 0
Info | v & Running Target » | |ICE-ICE Connection Consale [ADP-AE350-A25-GOWIN:5]
Info ‘BE ADP-AE350-A25-GOWI ICEman is ready to use. A
Info || v % Targets v .
Info|| < >
=5 22350 atomic P A~
Read

5. In Gowin Programmer, if using the WinUSB driver, first select "Cable
SETTING" from the toolbar and uncheck the "using ft2xx driver option,
as shown in Figure 5-4. Then select "Edit > Configure Device" from the
menu or click "#" (Configure Device) on the toolbar to configure the

download options, as shown in Figure 5-4.
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Figure 5-3 Cable Setting

i Cable Setting ? x
Cable: Ic-owin USE Cable (WINUSE) v]
Port: Gowin USE Cable (WIHUSE)/0/404/null
Frequency: 15MHz e
Cuztom LFT Querw/Tetect Cable

]Jo HOT shew at startup

cav
[D uzing ftfux driver ]

An example of the download option configuration is as follows.
Access Mode: External Flash Mode 5A

Operation: exFlash C Bin Erase, Program 5A

External Flash Options > Device: Generic Flash

External Flash Options > Start Address: 0x600000

FW/MCU/Binary Input Options > Firmware/Binary File:
ae350_demo.bin

Figure 5-4 Device Configuration

% Device configuration ? X

Device Operation
Accezz Mode: External Flazh Made BA ~

Operation: exFlash C Bin Erase, Program BA LY

exFlazh C Bin Eraze Frogram GA

External Flazh Optionz

Device: Generic Flash ~

Start Address: 0600000 |

FW/MCU/Binary Input Options

Firmware,Finary File: |E:/desktop/men_test/ae350/2e350_demo. bin | D

Save Cancel

Click "Save" to complete the download configuration.

Click on the "#" (Program/Configure) on the toolbar to download the
software programming binary file.

Note!
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After the download is complete, the RDS software may display the message "TARGET
ERROR! Target is disconnected with AICE", indicating that the RDS software is
disconnected from the target board, as shown in Figure 5-5. This happens because after
completing the download, the FPGA reloads the downloaded software programming
binary file, causing the RDS software to disconnect from the target board. Click "OK" and
close Gowin Programmer, then exit Flash Burner to resolve this.

Figure 5-5 Reload

A
File Edit Source Refactor Nawvigate Search Project Run Window Help
A | Qg ~da~®% @H-0-Q-4- vy
| . |Quick Access = | il ¥ @
i Project Explorer Eﬁ:l A A Problem Occurred - = X O [ = 0

(®3  18:07:38.322 ICE-ICE Error on Target ™
7 [ADP-AE350-A25-GOWIN]

v 2% ae350 demo
B

3%, Binaries TARGET ERRORI Target is disconnected with AICE.
kil Includes
& Debug - ,
(= bsp
< J Cancel Details ==
o- ~ | w
M Targe 22 5% Ou : . >
& =
. = | = & | & Console 2 [ Properti | [2] Proble | & Termina | il Functio |lils Static St = 0O
v Running Target = S— - i
2% Targets U= e S A . = R i
CDT Build Consacle [ae350_demo]
riscv32-elf-size "ae358_demo.adx” | tee output/.PHONY.size :
< >\ <Fm ' ' >
=5 22350 demo : |
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6 Generic Exception Handling and Stack
Recording/Protection

6.1 Stack Recording/Protection

For CPU cores that support hardware stack protection, the RDS
software allows hardware top-of-stack recording or hardware stack
protection, but these two functions cannot be used at the same time.
Hardware top-of-stack recording function can record the top-of-stack
boundary while the program is running, and help the user to find the
amount of stack memory required by the application. Hardware stack
protection function can report stack overflow or underflow problems.

The following conditions must be met:

® The values of system registers used for hardware stack protection
cannot be modified using program code.

® The number of available hardware breakpoints is limited and one must
be reserved for use by the stack protection handler.

You can refer to the following steps to enable the hardware stack
recording function:

1. Referto steps 1 and 2 in 4.3.1 Create Debug Configurations to create
a debug session configuration; in the "Debug Configurations" dialog
box, click the "Exception Handling" tab and select "Hardware Stack
Recording", as shown in Figure 6-1.
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Figure 6-1 Select Hardware Stack Recording

[E| Main | %% Debugger | B+ Startup | E Source |[C] Common | #f Exception Handling
[“IHardware Stack Recording

[]Break on General Exceptions

If you want to set the top of stack boundary recorded in the debugging
session as the stack overflow boundary, select "Break on General
Exceptions > Set the top of stack boundary obtained from hardware stack
recording as the stack overflow bound", as shown in Figure 6-2.

Figure 6-2 Set the Top of Stack Boundary

[E] Main | %3 Debugger | B+ Startup | E~ Source |[C] Comman | #f Exception Handling
Hardware Stack Recording
I Break on General Exceptionsl

[JHardware Stack Protection Instruction Access Misaligned Instruction Access Fault

lllegal Instruction Mon-Maskable Interrupt Load Access Misaligned
Load Access Fault Store Access Misaligned Store Access Fault

Bus Write Transaction Instruction Page Fault Load Page Fault

Store Page Fault Performance Counter Cverflow

[~] ACE Exception [if mmsc_cfg.ACE == 1]
Slave Port ECC [if (mmsc_cfg.ECC == 1) & (mmsc_cfg.LMSLVP == 1]]

Hardware Stack Overflow Detection

Hardware Stack Underflow Detection

Set the top of stack boundary obtained from hardware stack recording as the stack overflow bound

2. In the "Debug Configurations" dialog box, click "Apply" and "Debug" to
start the debugging session.

3. After starting a debugging session, the RDS software automatically
enters the debugging perspective; click "I"on the toolbar to resume
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executing the program. The status bar in the lower right corner of the
RDS software displays the top value of the stack boundary when the
program is running, as shown in Figure 6-3.

Figure 6-3 Display Stack Boundary

A Debug - ae350_demo/sre/demo/main.c - AndeSight RDS v5.1.1 - m] X

File Edit Source Refactor MNavigate Search Project Run Window Help

A~ | & ~idh vt Gl @ G- [Quick Aceess| | 1 | B @ A
5 Project Explorer &2 = O ||4% Debug 2 = 1} I§|| |i=° = = B |[t=Variables 22 0 Memory = 0O

= & || vk 2e350_demo Debug [MCU Program] o it |ed v
=5 22350 dema v J¢ Process Name Type
& Thread #1 (Running : User Request)
s gdb(8.2.50.20190522)-5
start.S [€] main.c 2 [ delay.c > = 8
demo_mm( ) ; ~
#endif
< >
// Run multiple peripherals interrupts demo
#if RUN_DEMO_INTR =
demo_intr(); ® SoC Mem |5t Regi & = 8
L=l G| ety =
/# Run waterfall led demo Name 2l
#if RUN_DEMO_LED .
B Targe 32 57 Outlin = 0 demo_led(); &% All Registers
& | ] | = #endif M4 General Purpose Registers
& =
4% Floatina Point Reaisters e

v & Running Target
BE ADP-AE350-A25-GOWIN ICE-
o Targets < >

User application codes v

. % e 2 ED|dks dkF| ™

B cons 2 _[& Prob | [0 Prop | @ Mem | [Tl GDB |2 Disas = 0 & b |
= BB EE 8-~

ae350_demo Debug [MCU Program] ae350 demo.adx

I
q

A5

< >
Writable Smart Insert 127 : 30

P A { 0x7FFFFED/OTFFFFED

6.2 Generic Exception Handling
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The RDS software allows program execution to be stopped when a
selected generic exception occurs, and the "Stack Overflow" dialog box
prompts exception information, as shown in Figure 6-4.

Figure 6-4 Stack Overflow

A stack Overflow O *

General exception: HW stack protection (OVERFLOW)
!-" DPC: 0x0000000000001E58

5P (0000000007 FFFFED

SP_EBOUND: 00000000007 FFFFED

You can refer to the following steps to learn how to use the RDS
software to catch the generic exceptions during a debugging session. If
the interrupt vector is in ROM or Flash, the exception specified during
program execution occupies a hardware breakpoint, in which case it is
important to ensure that there are enough hardware breakpoints available
in the target system.
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1. You can refer to steps 1 and 2 in 4.3.1 Create Debug Configurations to
create a debug session configuration; in the "Debug Configurations"
dialog box, click the "Exception Handling" tab and select "Break on
General Exceptions", as shown in Figure 6-5.

Figure 6-5 Select Break on General Exceptions

E Main | %¥ Debugger | B Startup | Source | [] Common | 3 Exception Handling
Hardware Stack Recording
Break on General Exceptions

[JHardware Stack Protection Instruction Access Misaligned Instruction Access Fault

lllegal Instruction MNon-Maskable Interrupt Load Access Misaligned
Load Access Fault Store Access Misaligned Store Access Fault

Bus Write Transaction Instruction Page Fault Load Page Fault

Store Page Fault Performance Counter Overflow

[«] ACE Exception [if mmsc_cfg.ACE == 1]
Slave Port ECC [if (mmsc_cfg.ECC == 1) & (mmsc_cfg.LMSLVP == 1]]

Hardware Stack Cverflow Detection
D7 =0

Hardware Stack Underflow Detection

Set the top of stack boundary obtained from hardware stack recording as the stack overflow bound

2. Specify one or more exceptions to be caught during program
execution, as shown in Figure 6-6.

Figure 6-6 Specify Exceptions

[E| Main | % Debugger | B Startup | B~ Source | =] Common | 3 Exception Handling

Hardware Stack Recording
Break on General Exceptions

[JHardware Stack Protection Instruction Access Misaligned Instruction Access Fault

lllegal Instruction Mon-Maskable Interrupt Load Access Misaligned
Load Access Fault Store Access Misaligned Store Access Fault

Bus Write Transaction Instruction Page Fault Load Page Fault

Store Page Fault Performance Counter Overflow

[»] ACE Exception [if mmsc_cfg.ACE == 1]
Slave Port ECC [if (mmsc_cfg.ECC == 1) & (mmsc_cfg.LMSLVP == 1]]

Hardware Stack Overflow Detection

D7 el

Hardware Stack Underflow Detection

Set the top of stack boundary obtained from hardware stack recording as the stack overflow bound

For "Hardware Stack Protection", you must specify whether to perform
"Hardware Stack Overflow Detection" and/or "Hardware Stack Underflow
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Detection", as shown in Figure 6-7. For "Hardware Stack Overflow
Detection", you can input the value of the stack bound register in "Bound:"
text box, which is used to compare with the value of the Stack Pointer (SP)
register. For "Hardware Stack low Detection", you can input the value of
the stack base address register in "SP Base:" text box, which is used to
compare with the value of the Stack Pointer (SP) register. If "Hardware
Stack Recording" and "Set the top of stack boundary obtained from
hardware stack recording as the stack overflow bound" have been
selected, the "Bound:" of "Hard Stack Overflow Detection" will be
automatically set to the maximum value of the recorded stack bound.

Figure 6-7 Select Hardware Stack Protection

[E| Main | %% Debugger | B+ Startup | E Source |[C] Common | #f Exception Handling

[1Hardware Stack Recording
Break on General Exceptions

I Hardware Stack Protection Instruction Access Misaligned Instruction Access Fault

lllegal Instruction Mon-Maskable Interrupt Load Access Misaligned
Load Access Fault Store Access Misaligned Store Access Fault

Bus Write Transaction Instruction Page Fault Load Page Fault

Store Page Fault Performance Counter Overflow

[] ACE Exception [if mmsc_cfg.ACE == 1]
Slave Port ECC [if (mmsc_cfg.ECC == 1) & (mmsc_cfg.LMSLVP == 1]]

[“lHardware Stack Overflow Detection:
Bound: |Dx?fﬂ'feD

[JHardware Stack Underflow Detection

Set the top of stack boundary obtained from hardware stack recording as the stack overflow bound

3. In the "Debug Configurations" dialog box, click "Apply" and "Debug" to
start a debugging session.

4. After starting a debugging session, the RDS software automatically
enters the debugging perspective; set breakpoints in the source code,
and click "I"on the toolbar to resume executing the program.

If "hardware Stack Protection" is specified, the status bar at the
bottom right corner of the RDS software displays the stack protection
status of the running program, as shown in Figure 6-8.
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Figure 6-8 Display the Stack Protection Status

A Debug - ae350_ demo/sre/demo/main.c - AndeSight RDS v5.1.1

File Edit Source Refactor MNavigate Search Project Run Window Help
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|8 start.s €] main.c ¥2 €] demo_led.c 2 = 0
demo_mm(); ~

#endif

// Run multiple peripherals interrupts demo
#if RUN_DEMO_INTR

demo_intr();
#endif

// Run waterfzll led demo
#if RUN_DEMO_LED

demo_led();
4 #endif

}ETarge fxy
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~ & Running Target
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:=¢:> Targets < >
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i
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Name Type
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5. Whenever a specified exception occurs, a dialog box pops up to
prompt. To locate the location in the source code where the exception
occurred, simply click on the IPC value in the dialog box.
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Profile Software Project

RDS software can perform real-time analysis of software projects built
with the GCC compiler on the target board. When the program pauses due
to breakpoints or single-stepping pause, it immediately collects,
processes, and analyzes relevant information.

7.1 Profile Perspective

MUG1025-1.3E

The Profile Perspective contains the Profile View, which is used to

display the profile data, as shown in Figure 7-1.

Figure 7-1 Profile Perspective

A Profile - 2e350_demo/sre/bsp/lib/delay.c - AndeSight RDS v5.1.1

- O b
Fle Edit Source Refactor Navigats Search Project Run Window Help Profile Perspective
A - & b~ B E S E @ R G O RS v Quickmma:;
[ proj 52 = O |4 Debug 52 Bikm | 3. R i = = O || @ Target Board Profiling i3 =0
5 %G, ¥ v ik 2e350_demo Debug [MCU Program] ~ H B S Bl 28R 4|
5 €350 demo ~ 5B Process gmon file: DARDSS\workspace\ae350_demo\gmon.sum
~ i Thread #1 (Suspended : User Request) program file: D:/RDS5/workspace/ae350_demo/Debug/ae350_demo.adx
= _start() at start.5:34 Oxc ‘@PE filter text
v ||| Name (lecation) Samples % Time
= s 308 _— 100.0%
[ mainc | g demo_lede | o] delay.c 35 % o f ¥ oummew
47 STaTIC UNS1gnea InT GET_core_treq(vold) " v delay.c 305 . 99.03%
25 simple_delay_ms 205 _— 00.03%
return (unsigned int)(CPUFREQ/MHz); @ e 3 _— 0075
s uart_putc 3 _—0.97%
29 static unsigned long long rdmcycle(void)
3 { . .
31 #if _riscv_xden == 32 Profile View
57 2 = B 32 do
ﬁ 1 33
2| B 8| 34 unsigned long hi = read_csr(NDS_MCYCLEH); 99 Breakpoints |y Static Stack Analy |ills Function Code Siz 2 = d
- 35 unsigned long lo = read_csr(NDS_MCYCLE);
36 v = =
~ % Running Target < > Binary File: fae350_demo/Debug/ac350_demo.adx --» Total Function Code Sii
ADP-AE350-A25-1 ze H ;
%?TE . B Consal 52 _[2! Proble | [ Propert| & Termin |[GGDBCo| = B | Name Size File Line Path
% Targets ! -
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e DA . -

After the Profile Session is started, the RDS software automatically

enters the Profile Perspective, or manually enters it by selecting

"Window > Perspective > Open Perspective > Profile" on the main menu
of the RDS software, as shown in Figure 7-2.
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Figure 7-2 Select Window > Perspective > Open Perspective > Profile

A ¢/C++ - ae350_demofsrc/demo/main.c - AndeSight RDS v5.1.1 - u] X
File Edit Source Refactor WNavigate Search Project Run | Window Help
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Navigation > Customize Perspective... Iﬁ G
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Save Perspective As.. £0 Team Synchronizing
9 Preferences
f/ Includes --------- e Reset Perspective... Other...

11 #include "demo.h"

Close Perspective
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BT 5 Bow = O B Console 5 ™. [ Properties|[£] Problems| @ Terminal | ills Function Code | lly Static Stack Ana | 5® Call Hierarchy| = B
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21| B | i XREEFES D -0~
H, Running Target =terminated = ae350_demo Dabug [MCU Program] aESSD_dEmU.adx
E

:=:!> Targets

< >
Writable Smart Insert 123:1 : R |

Alternatively, you can click on the "[&" (Profile) on the toolbar to enter
the Profile Perspective.

7.2 Target Board Profiling View

The Target Board Profiling View is used for an analysis display of the
target system, displaying which parts of the program take up the most
execution time, providing information about calling each function, and
allowing you to create graphs using the analysis data, as shown in Figure
7-3. This view provides a real-time interface for tracking and checking
bottlenecks in program execution.

Figure 7-3 Target Board Profiling View

[ Target Board Profiling &2 H = %lﬁ@“ 3ﬂ$ﬂ$ﬂﬁ| ED| - 0
gmon file: DARDSS\warkspace\ae350_demolgmon.sum

program file: D:/RDS3/workspace/ae330_dema/Debug/ae330 demo.adx

|ty'pe filter text

MName (lacation) - Samples % Time

v Summary 308 I 100.0%
v delay.c 305 I 09.03%
v simple_delay ms 305 I 09.03%
simple_delay ms (delay.c:56) 305 I 09.03%

¥ uart.c 3 I 0.97%

¥ uart_putc 3 I 0.97%

uart_putc (uart.c:59) 3 I 0.97%

As part of the Profile Perspective, the Target Board Profiling View is
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automatically launched after starting a profile session. Alternatively, you
can select "Windows > Show View > Other..." on the main menu of the
RDS software, as shown in Figure 7-4. In the "Show View" dialog box,
select "Profile > Target Board Profiling" to manually start the target board
profiling view, as shown in Figure 7-5.

Figure 7-4 Select Windows > Show View > Other...

A C/C++ - ae350_demoysrc/demoyled/dema_led.c - AndeSight_RDS v5.1.1 - ] X
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19 Show View > (@ Build Targets
20 " Note: Only GPIQ Perspective > [@ C/C++ Projects callback
21 function has no 8 c | AltShift c
PR e N onsole t+Shift+Q, S
23 * =/ ‘= Include Browser
24 Preferences 5 .
25 // Includes ------— . Navigator |
26 #include "demo.h” o= Outline Ale+Shift+Q, O
a7 & c
28 // Tf running waterfall led demo Al el G,
29 #if RUN_DEMO_LED Iy Project Explorer
EL] .
31/ Includes O Properties
3 2 32 #include "Driver_GPTD.h" %' Search Alt+Shift+Q, S
o= . = 33 #include "uart.h” = Task:
AETar 2 o= Outli g 34 #include "delay.h” € s 5
NN ] = | 35 #include <stdic.h> &9 Terminal
. 36
& Running Targst 37 Other... Alt+Shift+Q, Q
3¢ Targets 38 // weswwxsxxs Definitions
39 extern AE35@ DRIVER GPIO Driver GPIO: // GPIO v
& console 2 . [ Properties|[2 Problems| & Terminal | il Function Code Size | il Static Stack Analysis = 8
A
No consoles to display at this time.
0 items selected ] =R |

Figure 7-5 Select Profile > Target Board Profiling
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= Help
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= Other

v = Profile
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[ Target Board Profiling
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= Team

= Terminal

= XML

Open Cancel

The columns of the target board profiling view are shown in Table 7-1.
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Table 7-1 Columns of the Target Board Profiling View

Column Description

Name (location) | List of analyzed source files and their instructions

Samples Instruction sampling counters, with an instruction call sampled
every 10 milliseconds

%Time Percentage of total program execution time occupied by the
execution time of specific instructions

The toolbar of the target board profiling view includes:

® "©" (Show/Hide columns): In the "Show/Hide columns" dialog box,
specify the columns to be displayed in the Target Board Profiling View.

"4" (Export to CSV): Export the analysis data to a .csv file.

"El" (Sorting): In the Sorting dialog box, specify the order in which the
analyzed data should be arranged in the Target Board Profiling View.

® "" (Sort samples per file): Sort the analysis data by file.

® ":2" (Sort samples per function): Sort the analysis data by function.

® "=" (Sort samples perline): Sort the analysis data by line.

e "il" (Reset): The analyzed data is set to zero.

® "EY"(Switch samples/time): Data is switched from sample information

to time information or vice versa.

® "&" (Create chart...): Create a bar chart, vertical bar chart, or pie chart
using the specified analysis data.

7.3 Profile Session

You can refer to the following steps to create a profile session:

1. You can create and build a software project as described in Chapter 2
Create and Build a Software Project.

2. In the Project Explorer view, right-click to select a software project, and
select "Debug As > Debug Configurations..." from the drop-down list,
as shown in Figure 7-6.
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Figure 7-6 Profile As > Profile Configurations...
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In the "Profile Configurations" dialog box, double-click the
configuration type "MCU Program" to create a profile configuration, as
shown in Figure 7-7.

Figure 7-7 Create Profile Configurations
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In the "Profiler" tab, if you want to manually start the profile, you can
select "Enable manual profiling"; if it closes, RDS software automatically
start the profile, and you can click "Profile", as shown in Figure 7-8.

Figure 7-8 Select Enable manual profiling

[El Main | %% Debugger | B+ Startup | B Source |[C] Commaon | /A Profiler #f Exception Handling

[“liEnable manual profiling:

Profiling within
(® Program default region

Start address End address: |0x2300

(O User-specified region
Start address  (,33 End address  (x2300

20 U

The ".text" segment is the default segment to be analyzed, if you want
to change the region to be analyzed, select "User-specified region" and
specify the start and end address of the region to be analyzed, as shown
in Figure 7-9.

Figure 7-9 Select User-specified region
[E| Main | %% Debugger | B> Startup | B Source |[C] Comman | /A Profiler %f Exception Handling

Enable manual profiling

Profiling within

() Program default region

Start address (38 End address:

28 2200

Unce U0

®)User-specified region:

Start address End address |0x2300

3. When a profile session is started, the RDS software automatically
enters the Profile Perspective and you can click on " I#" (Resume), "
-=." (Step Info), or " =" (Step Over) on the toolbar of Debug View to
continue executing the program, as shown in Figure 7-10.
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Figure 7-10 Debug View

15 Debug I3 Bk @
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For profile session in which "Enable manual profiling" is not selected,
the Target Board Profiling View automatically generates and displays the
analysis data immediately after program execution is paused or stopped,
as shown in Figure 7-11.

Figure 7-11 Analysis Data in Target Board Profiling View

& Target Board Profiling &3 i B S ed ﬁl,l 2 |2l =] 4l
gmaon file: DARDSS\workspace\ae350_dema’\gmon.sum

program file: Dy/RDS5/workspace/ae350_demo/Debug/ae330 demo.adx
type filter text |

D ® = O

MName (location) - Samples % Time

¥ Summary 308 . 100.0%
~ simple_delay_ms 305 N 99.03%
v simple delay_ms (delay.c:36) 305 I 99.03%
OxlacB 299 . 07.08%

Oxlacc 6 N 1.95%

» uart_putc 3 I 0.97%

w uart_putc (uart.c:59) 3 I 0.97%

Oxle22 3 . 0.97%

For profile session in which "Enable manual profiling" is selected, you
can set breakpoints as described in 4.4.1 Set Breakpoints. Click " [*" on
the toolbar to continue the execution of the program; when the program
reaches the breakpoints, it pauses; at this time, click "+ " (Start Profiling)
on the toolbar, the target board profile view immediately displays the

analysis data; if you click " " again, the profile will be stopped, as shown
in Figure 7-12.
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Figure 7-12 Enable Manual Profiling

A profile - 2350_demoysrc/bsp/lib/delay.c - AndeSight RDS v5.1.1 - O X

Fle Edit Source Refactor MNavigate Search Project Run Window Help

Ao-Wol&-idk-[Fe %l t-0-%-®5- CRCRO [quick Access] | 1 | B[ 4
&5 proj 52 = B |[# Debug 2 CEEE S = = B ||[# Target Board Profiling 2 =g
= %5 ¥ || vk 26350 demo Debug [MCU ~ E@u’@\@ @@ﬁ\@g\
£ 2e350 demo v [ Process gmen file: DARDS3\workspace\ae350_demo\gmon.sum
~ @ Thread #1 (Suspended : Breakpoint) program file: D:/RDS5/workspace/ae350_demo/Debug/ae350 demo.adx
= demo led() at demo led.c:83 Dx1e00 [type filter text |

m]

ame (location) Samples % Time

~ Summary 137 I 100.0%

; » =
[£] main.c [€] demo led.c [€ delay.c 2 " B v delay.c 135 [e——rTT
s unsigned long lo = read_csr(NDS_MCYCLE); " S 135 . 95.54%
37 if (hi == read_csr(NDS_MCYCLEH)) v uartc 2 T 1.46%
38 T uart_putc 2 - 146%

9 return ((unsigned long long)hi << 32) | lo;

}
a1 } while(1);

42 #else
- == 43 return (unsigned long long)read csr(NDS_MCYCLE);
TR 1 44 #endif
AR =N =] Pl

= 47 // Get time counter based on @ ®

~ % Running Target ARE w(nm +imalunidl <
BE ADP-AE350-A25

B Targets

>

B Consol % 2] Proble | [ Proper | & Termin | [G] GDE C = 5 ||% Breakpoin i3 ills Static Stac| fils Function | & Chart Vie =
=
L]  REERE® B~ & F w| 5

22350 demo Debug [MCU Program] ae350_demo.adx

=]
-

@S A .

4. According to the analyzed data, you can find the bottleneck of the
program execution, double-click on the function you want to view, and
directly locate the source code, as shown in Figure 7-13.

Figure 7-13 Locate Source Code

[ Target Board Profiling i3 E%Iﬁ@|:@@@ﬁ|@@|e= B
gman file: DARDSS\workspace\ae330_demolgmaon.sum

program file: D:/RDS5/workspace/ae350_demo/Debug/ae350 demo.adx

|t;;pe filter text |

MName (location) - Samples % Time
v Summary 308 N 100.0%
w simple_delay ms 305 I 09.03%
+ simple_delay_ms (delay.c:56) 305 N 99.03%
Nalac 200 07 Naos

Jcygdrive/d/ROS5/workspace/ae350_demo/Debug/../src/bsp/lib/delay.c:56 i

~ uart_putc 3 N 0.97%
w uart_putc (uart.c:59) 3 . 0.97%
Oxle22 3 I 0.97%

5. Set breakpoints in the source code at the statements of the functions
that you are interested in, as shown in Figure 7-14.
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Figure 7-14 Set Breakpoints
A Andes Project Creator [ main.c start.S s} demo_led.c &2 g delay.c = B8

// Initializes GPIO
GPIO_Dri->Initialize(gpio_callback);

/{ Set GPIO direction (GPIO pins as led: output)
GPIO_Dri->SetDir(GPIO_LED USED_MASK, AE358_GPIO DIR_OUTPUT);

// Waterfall led
while(1)

begin_time = time();

simple_delay_ms(leeeea);

/7 This 1ed Set a breakpoint =
——ETETI L (antt);

// other lgds are off
GPIO_Dri-»Write(~led pin, @);

6. Click "%=" (Profile) on the toolbar of the RDS software to start the
profile session and pause the program execution at the "main"
function.

7. Click " U*" (Resume) on the toolbar of Debug View to continue the
program execution and pause at the first set breakpoint.

8. Click "-*-" (Step Info) or " =" (Step Over) on the toolbar of Debug
View to step through the statements of the function you are interested
in.

9. In the target board profile view, review the analysis data again and

refer to the following steps to generate a chart to view the analysis
data:

- In the Target Board Profile View, select the file or function you
want to view and click "&" (Create chart... ) on the toolbar in target
board profile view, as shown in Figure 7-15.

Figure 7-15 Select Create chart...
¥ Target Board Profiling &2 SRSy | 3 |28] 2= ﬂl Y |I=I =

gmon file: DARDSS\workspacelae330_demo\gmaon.sum
program file: D:/RDS5/workspacefae350 demo/Debug/ae350 demo.adx

type filter text |

Mame (location) a Samples % Time

v Summary 308 N 100.0%
v simple_delay_ms 305 I 09.03%
~ simple_delay_ms (delay.c:56) 305 . 09.03%
Oxlac8 299 I 97.08%

Oxlacc +] . 1.95%

w uart_putc 3 I 0.97%

~ uart_putc (uart.c:59) 3 I 0.97%

Ox1e22 3 I 0.97%

- In the "Create chart from selection..." dialog box, configure "Select
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your char type" and "Select the column(s) to show", click "OK",
then the chart is generated, as shown in Figure 7-16 and Figure

7-17.

Figure 7-16 Create chart from selection...

A Create chart from selection...

& Chart builder

Select your chart type

() Pie chart

Select the columns(s) to show

] Samples
[+]% Time

Select all Deselect all

Figure 7-17 Chart View

9 Breakpoints | & Chart View I3 S = B

Bar graph

B % Time

Summary
Samples

Name (location)

0 50 100 150 200 250 300

10. If there is assembly code in the program, click "i#" (Instruction
Stepping Mode) on the toolbar of debugging view to switch to the
disassembly view and each assembly instruction is executed in a
single step, as shown in Figure 7-18 and Figure 7-19.
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Figure 7-18 Select Instruction Stepping Mode

15 Debug 3 B m| 2B =08

~ i ae350 demo Debug [MCU Program]
v 2 Process
v f® Thread #1 (Suspended : Breakpoint)
= demc _led() at demo_led.c:B3 Ox1e90

Figure 7-19 Disassembly View

B console n_:: Prablems ﬂ-_=| Properties r@ Terminal (@ GDB Command | = Disassembly &3 = 0
|Enter|0cati0n here v|| &1 CQ’} @l i
> PBEe1lacs: addi a@,ad,-1 ~
BeBalacc: c.bnez a@,dxlacd <simple_delay ms+12>
57 1
peealace: c.jr ra
Beealade: c.nop
2eelad2: c.noep
23 if (str)
printchar:
peaelads: c.beqz a@,@xlaed <printchar+lé:
38 **str = 3
2e061ad6 : c.lw as,a(ag)
peeelads: shb al,e(as)
31 +H(*str);
eepaladc: c.lw as,a(ag)
Peeelade: c.addi a5,1
Beealace: C.5W as,a(ad) o

142(145)




8 ICEman Software

ICEman Software

The ICEman software is located at "AndeSight RDS_v511\ice\andes-
iceman.bat" or can be accessed through the desktop shortcut
"ICEman_AndeSight RDS_v5.1.1 ", with options described as shown in
Table 8-1.

Table 8-1 ICEman Options

Option Description
-a, --reset-aice Reset AICE as ICEman startup, for AICE only
-b, --bport Socket port number for burner connection

(default: 2354)

-c, --clock Specify JTAG clock setting
Usage: -c num

num should be the following:
: 30 MHz

115 MHz

1 7.5 MHz

: 3.75 MHz

:1.875 MHz

:909.091 KHz

:461.538 KHz

7:232.558 KHz

10: 10 MHz

11: 6 MHz

12: 3 MHz

13: 1.5 MHz

14: 750 KHz

15: 375 KHz

Andes AICE-MINI+ only supports 11 ~ 15

oo 0 A W N 2~ O
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Option

Description

-C, --check-times

Second to check DTM

(default: 3 seconds)

Example:

1. -C 100 to check 100 millisecond

2.-C 100s or -C 100S to check 100 seconds

-D, --larger-lodfile

The maximum size of the log file is 1TMBx2. The size is
increased to 512MBx2 with this option.

-f, --log-output output log file path

-h, --help The usage is for ICEman

-H, --reset-hold Reset-and-hold while ICEman startup

-1, —-interface Specify an interface config file in ice/interface

-l, --custom-srst

Use custom script to do SRST

-L, --custom-trst

Use custom script to do TRST

-N, --custom-
restart

Use custom script to do RESET-HOLD

-0, --reset-time

Reset time of reset-and-hold (milliseconds)
(default: 1000 milliseconds)

-p, --port Socket port number for gdb connection
-s, --source Show commit ID of this version
-S, --stop-seq Specify the SOC device operation sequence while CPU stop

-R, --resume-seq

Specify the SOC device operation sequence before CPU
resume

Usage:

--stop-seq A1:D1[:M1],A2:D2[:M2]

--resume-seq A3:D3[:M3],A2:rst

A*:address, D*:data, [:M*]:optional mask, rst:restore
A*,D*,[M*] should be hex as following example
Example:

--stop-seq 0x500000:0x80,0x600000:0x20
--resume-seq 0x500000:0x80,0x600000:rst

-t, --tport

Socket port number for Telnet connection

-T, --boot-time

Boot time of target board (milliseconds)
(default: 5000 milliseconds)

-v, --version

Version of ICEman

-X, --diagnosis

Diagnose connectivity issue
Usage:
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Option Description

--diagnosis[=address]

-X, --uncnd-reset- | Unconditional Reset-and-hold while ICEman startup

hold (This implies -H)
-z, --ace-conf Specify ACE file on each core
Usage:

--ace-conf <core#id>=<ace_conf>[,<core#id>=<ace_conf>]*
Example:
--ace-conf core0=core0.aceconf,core1=core1.aceconf

-Z, --target Specify target type
--target-cfg Specify the CPU configuration file for a complex multicore
--halt-on-reset Enable/Disable halt-on-reset functionality
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