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Block Diagram of Dual Core(D1088)

Debug Interface

< AHB BUS >
1 1

BMC DMAC
IIC RTC WDT} 1 Timer { { PWM
I I I T 1
APB BUS
1 1 1
SPI*2 UART GPIO-0:31]
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Need for Multi'Core Debugging

“In complex SoCs, just to observe
and control a single core is
insufficient.

“ Rather the interactions of
multiple cores are needed when
user wants to detect, trace, and
eliminate software problems or
to profile system behavior for
performance optimization.

a Snake!

o,
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Andes Multi'Core Debug Connection

s Single-chip Multi-Core System
= 5-wire interface (AICE-MCU)
= 2-wire interface (AICE-MINI)

Chip Chip
TDI
v v
— —
» Core » Core
TD[ L J Y
TCK =2 TCK.C LKC1S =
TMS » Corel TMSC Wrapper TMS » Core 1
TRST . ’ ppe TRST ]
_ TDO 1
- A
b Y
- _—
» Corc2 » Core2
| TDO |

i
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Demo Environment

¢ Netlist: Dual D1088+AE210P
+» Demo project:

= Core 0: CO_7/SEG

= Core 1: C1_int
s Components:

XC7_FPGA Board , AICE- MCU &
UART cable.

= NOTE: Though ICEman supports the
assignment of AICE configuration file to
multi-cores at a time, BSP v4.0 accepts

only one coprocessor for a CPU core.

.
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Demo Project Introduction

% The demo scenario is:
- Let both CPU(D1088) do “"Reset and Hold"
- Load individual project(CO_7SEG & C1_int) to ILM in each CPU Core.

% Both CO_7SEG & C1_int program execute at separate core(D1088)

% A custom script can be used to perform AICE RESET-HOLD in a multi-core
system if the ICEman default reset timing is not suitable.

CO_7SEG Project C1_int Project

Timer

GPIO [0:31]| |GPIO [0:31]]

[wDT| [RTC| [PWM | [sPI*2 g | 1Ic ]

i
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Flow Chart

CPUO ‘ * CPU1
Initialize W, Initialize
! g UART
5 - - -
Main a Initialize
-
2
= y
m -
= Main 3
»'a =1
< = I
GPIOto Timer Print out
display LED GRICIneoupE Initialize message
0~9
SWint m
While loop |

o
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Check Diag nostic Report (For. Confirmation) of. cores)

Andes ICEman v3.4.0 (OpenOCD) BUILD_ID:
2017022117

Burner listens on 2354
Telnet port: 4444

TCL port: 6666

Andes AICE-MCU v1.8.8
There are 2 cores in target

[PASS] check changing the JTAG frequency

[PASS] check JTAG connectivity

[PASS] check that JTAG domain is operational

[PASS] check that TRST resets the JTAG domain
[PASS] check that SRST does not resets JTAG domain
[PASS] check selecting core

[PASS]

PASS] check reset-and-debug

TAG f 24 MH
L *****:fiiif:i**** z [PASS] check that DIM and CPU domain are
operational
Diagnostic Report soksfoksdokokskok ok ok ok ok ok kok

3k ok sk sk sk sk ok ok sk sk sk sk ok ok sk sk sk sk ok ok
Core #1{EDM version 0x1010

JTAG frequency 24 MHz, 9 hardware reset-and-hold success
set JTAG frequency 12 MHz sokokokskokokskokokskoskokskosk ok sk sk ook

set JTAG frequency 24 MHz

[PASS] check USB connectivity
ice_state = 00000009 [PASS] check AICE versions
There are 2 cores in target [PASS] check the detected JTAG frequency
Core #0JEDM version 0x1010 [PASS] check changing the JTAG frequency
hardware reset-and-hold success [PASS] check JTAG connectivity
R [PASS] check that JTAG domain is operational
[PASS] check USB connectivity [PASS] check that TRST resets the JTAG domain
[PASS] check AICE versions [PASS] check that SRST does not resets JTAG domain
[PASS] check the detected JTAG frequency [PASS] check selecting core

ANDES Confidential 11
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Procedure to follow

1) Create and build project for each core 2) Launch a debug session for the Core 0

A Debug - Cl-int/sre/main.c - AndeSight

File Edit Source Refactor Navigate ¢

~

BRG] R~ B~ O~ 8
[ Project Explorer 23 Sil=1
% ©

p 5 CO_7SEG j€— Core 0
b 25 Cl-int

3) Check the Console view and switch
to “ICE Connection Console” (For Core 0)

project.

Name; hello_world Debug

Main

)= ArgumentsH‘fr Debugger |5’ Tracer[@ Advanced | &7 Source| 0 Common| 3# Exception Handling|

RTOS Awareness Debugging: |${AUTO} | lBrowse...l

Target Management Service
Reset

Load Program

Loader checking

Obtain Read-only Sections from Target Memory (set trust-readonly-sections off).

l Revert l [ Apply I

= Note: Target Management Service” in the Debug
Configurations dialog must be selected.

\ 2 Modules| =g
R BEEEE BTy
\pplication Program] Corel.adx B 1CDT Global Build Console

E 2 CDT Build Console [Core0]

%' 31CE Connection Console [ADP-AG101P-4GB-N968A-S-32L3]

4 Corel Debug [Application Program] gdb traces

ﬁ 6 Corel Debug [Application Program] Corel.adx
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Procedure to

follow (1)

v' Take note of the port number that each core listens to in the ICE

Connection Console. For example:
= The Core #0 listens on 9502.
= The listens on

3) Run the debug session and note the CPU core and Port number

{
while (1){
outw(GPIO BASE + GPIO DIR OFFSET, Gx@@BFA00Q); /*SEG'0'*/
delay(1000008);

o~ o s

1 4

1

& Consale & [ Problems] i Properties}@Terminaﬂ [@ GDB Comman{ﬂ B Disassembly] =B

BX%| B ESEE|rE-O
C0_7SEG.adx [Application Program] gdb(7.7.0.20140207)-4

and "show warranty" for details. -
This GDB was configured as "--host=i686-pc-cygwin --target=nds3i2le-elf".

Type "show configuration" for configuration details.

For bug reporting instructions, please see:

<http://wm.gnu.org/software/gdb/bugs/>.

Find the GDB manual and other documentation resources online at:
<http://ww.gnu.org/software/gdb/documentation/>.

For help, type “help".

Type "apropos word" to search for commands related to "word".

% Breakpoints &

XEBARBESG =06

o djpegc [line: 554]

— B A
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 Select process

Target: ADP-AE210P-D1088
CPUOQ GDBServer: 9902
CPU1 GDBServer: 9903
Burner Port: 3900
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Procedure to follow (2)

4) Uncheck “Target Management Service” and go for “Debugger > Connection” tab to

specify the port no.

A Debug Configurations

=

Create, manage, and run configurations

A Debug Configurations

Create, manage, and run configurations

% F Hy oy [1|{5Jx|ﬁ}'\:>' N Corel Debi
CExlax Name: Corel Debug i — ame: Loret Ly
i ; = " _ Main & Arguments %5 Debugger|,3" Tracer| A Advanced | &/ Source| D Common % GeneralException
tyve fier tet Main le=Arguments‘¢¢§~Dabugger ,}'Tracerl'ﬂAdvancedl?%/ Source‘ﬁ Common‘ # GeneraIException‘ 4 3 Application Program ! { 2 I : | | ‘ F ‘A
4 1 Application Program Debugger: gdb M
u i []RTOS Awareness Debugging: ‘${AUTO} HBrowse.‘.‘ # Corel Debug eoLgger ‘g e ‘
# Core0 Debug b Corel Debug| || — ,
# Corel Debug -»|D Target Management Service | 35 MCU Progran Stop on startup at. mair
# MCU Program O Res‘et 9 Target Monitor Debugger Options [
% Target Monitor LoadiProgram
\
Loader¢hecking
[] Obtain R‘éa‘d-only Sections from Target Memory (set trust-readonly-sections off). Type:
\‘\ Host name or IP address: localhost
\
“‘ Port number. 9903
¢ I b 5\ g
\ \
filter matched 5 of 7 items Y l el H el l * ] A [ Revert H Appl ]
“\ Filter matched 5 of 7 items ‘\\ <2 PRY
@ ‘\‘ [ Debug ] [ Close ] ‘\‘\
\‘\‘ @ “\ i Debug l [ Close l
\“‘ \“‘
\ v
AY] \y
#% LOreu Uebug -
* Corel Debug +E Target Management Service Host name or IP address: localhost
Port number: 9903
% MCU Program || Reset
S . .
ANDES Confidential
TECHMNODLOGY
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Multiple projects may be used simultaneously for multi-
core debugging. As breakpoints in AndeSight are
global across projects in the workspace, a breakpoint
that user sets for a project at a source line or on an
address may be hit in other projects having the same
filename or address.

Please close unused debug sessions to avoid such a
case — or just resume the debug session if an
unexpected breakpoint is hit.

i
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Procedure to follow (3)

BE~UU|&~izitv0o~rQr 9@y AEM-0CrD Quick Access B BEG

[ Project Explorer = B |[4+Debug & A ] Som x| on ¥ = B |- Variables 2 @Expressions] 0 Memory] L% gl e v =0
& v @ C0_7SEG.adx [Application Program] ' Name Type Value

1 (% CO_7SEG 4 [ Process

b 5 Cl-int @ Thread #1 (Running : User Request) CO an d

1 & demo-cache 4 gdb(7.7.0.20140207)-1

» % demo-int #% Cl-int Debug [Application Program] > S | m u Itan eo u S

1 & demo-int-c-ext 4 {2 Process .
» 25 demo-printf @ Thread #1 (Running : User Request) d e b u g g N g
1 % demo-standby + gdb(7.7.0.20140207)-2
» &5 JPEG o Cl-intadx -

G

R configh (B configh [ main-printfc (Bl crt0S [ mainc 3\ -8 M
74 uart_puts(“data section copy failed.\n"); - 1 r
75 while (1) ;

7 ) # SoC Registers fﬁ Memory Mapﬂ:‘ﬂ? Registers 2 LB me| g Y= 0
77 uart_puts(“"data section copy successfully.\n"); Name Value Description ¥
8 if (global_bss != @) { » K4 All Registers

79 uart_puts("bss section clear failed.\n"); » &% General Purpose Registers L
80 while (1) ; » ¥ Configuration System Registers i

81 }

. » &% Interruption System Registers
82 uart_puts("bss section clean successfully.\n");

» &% MMU System Registers

P &% MPU System Regist
84=  /* This is syscall test. g’ 4 EDM System Reg.lsters
85 * You can comment it if it is not necessary. */ b ystem Registers
86 /* Generate system call */ » &% Performance Monitoring -
87 asm("syscall 0x5000":::"$re"); «| 1 3

m

B Target Man B 52 Outlimﬂ =g
dlpnEse
4 3 Running Target
®E ADP-AE210P-D1088 ICE: 9902
» Jp Targets
b 3 Generic Targets

89 /* Initialize interrupt */ - @

< 3 ‘ "t
B Console [[22 Problems [0 Properties [ Terminal 32"\ & GDB Command| & Disassembly| = 01 |[* Breakpoints 5\ & Modules| KK P x| § v=108
B EkEE R &~ o djpeg.c [line: 554]

B Serial COM3 (5/10/17 11:32 AM) & I

Bottom-Half of Timer ISR is done and it takes 2 secs. Enable it self.* -
Enter Timer ISR, It comes in every 4 secs. *

Top-Half of Timer ISR is done. Enable GIE *

Bottom-Half of Timer ISR is done and it takes 2 secs. Enable it self.*

Enter Timer ISR, Tt comes in every 4 secs. *

Top-Half of Timer ISR is done. Enable GIE *

Bottom-Half of Timer ISR is done and it takes 2 secs. Enable it self.*

Enter Timer ISR, It comes in every 4 secs. *

Top-Half of Timer ISR is done. Enable GIE *

Bottom-Half of Timer ISR is done and it takes 2 secs. Enable it self.* [:]

¥ W W W ® ® K K K ®

4

< 3
| writable SmartInsert | 86:31 S A
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Issue ICEman.exe

% Open Cygwin window
% Issue ICEman.exe —p 1234 —H to get the GDB Port ID.

cv feygdrivelc/Andestech/AndeSight21 1MCU/ice

The core #B listens on 1234.
The core #1l listens on 1235.
ICEman is ready to use.

> ICEman.exe —p 1234 —H
Andes ICEman v3.2.2 <(OpenOCD> BUILD_ID: 28156882815
Burner listens on 2354
Telnet port: 4444
TCL port: 6666
Open On—Chip Debugger B.8_.0B-dev—glaB4463 <(2015-6B8-28-15:34)>
Licensed under» GNU GPL vu2
For» bug reports, read
http://openocd.sourceforge .net/doc/doxygen/bugs .html
Andes AICE—MCU v1.8.8
There are 2 cores in target
Core HO: EDM version 8x1010

Core #H1: EDM version 8x1010
JTAG frequency 24 MH=z For CPU 0

The core #B listens on 1234.

ITlhe core #1 listens on 1235. For CPU'] l
ICEman 1s ready to use.

AN[;ES Confidential
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Open Cygwin

% Open two Cygwin windows for separate CPU .

(= lcygdrive/c/Andestech/AndeSight21 IMCU/idelworkspace/C0_7SEG/Debug

‘(gdh) target remote:1234

J _start t (@) Trap Reset

‘nds32.cpu8: Data cache disabled

nds32.cpuB: Instruction cache disahled
section .nds32_init, size Bx394 1lma Ox@
section .text, size Bx3fc lma Bx394
section .rodata, size Bx2d@ 1lma Bx790
section .data, size Bx8 1lma Bxat@

Start address 0x394, load size 2664

Transfer rate: 173 KB/sec, 666 hytes/urite.

(gdh) g

A debugging session is active.

For CPU 0 Debug ||

Inferior 1 [Remote target] will be detached.

Quit anyway? (y or n) y

Detaching from program: /cygdrive/c/Andestech/AndeSight211MCU/ide/workspace/CO_?
SEG/Debug/CA_7SEG.adx, Remote target

Ending remote debugging.

AN[;ES Confidential

TECHMNOLOGY

get remote:1235
Remote debugging using :1235
exception_vector () at ../src/crtB.5:59
J _start ¢ (B> Trap Reset
(gdh) lo
nds32.cpuB: Data cache disahled
nds32.cpuB: Instruction cache disahled
section .nds32_init, size Bx394 lma Ox0
section .text, size Bx12a8 lma Bx394
section .rodata, size Bx228 lma Bx163c
section .data, size Bx8 1lma Ox1886
tart address Bx394, load size 6252
Transfer rate: 1 KB/sec, 1250 hytes/write.
(gdh) q
A debugging session is active.

For CPU 1 Debug| |

Inferior 1 [Remote target] will he detached.

Quit anyway? C(y or n) y

Detaching from program: /cygdrive/c/Andestech/AndeSight211MCU/ide/workspace/Cl-i
nt/Debug/Cl-int.adx, Remote target

Ending remote debugging.

Driving Innovations™



Execute GDB

% Go through individual GDB port to connect separate CPU

(= leygdrivelc/Andestech/AndeSight21 1MCU/ide/workspace/C0_7SEG/Debug

Quit anyway? (y or n) y

Detaching from program: /cygdrive/c/Andestech/AndeSight211MCU/ide/workspace/CO_?,
SEG/Debug/CB_7SEG.adx, Remote target

Ending remote dehugging.

; nds32le—elf-gdh.exe CO_7SEG.adx

GNU gdb (2015-U8-22_nds3Zle-elf) 7.7.0.20140207-cvs

Copyright (C) 2014 Free Software Foundation, Inc.

License GPLv3+: GNU GPL version 3 or later <http://gnu.org/licenses/gpl.html>
This is free software: you are free to change and redistrihute it.

There is NO WARRANTY, to the extent permitted by law. Type “show copying"
and “show warranty" for details.

This GDB was configured as "--host=i686-pc-cyguin ——target=nds32le-elf".
Type “show configuration" for configuration details.

For bug reporting instructions, please see:

Khttp://wuuw.gnu.org/sof tuare/gdh/bugs/>.

Find the GDB manual and other documentation resources online at:
Khttp://wuw.gnu.org/sof tware/gdh/documentation/>.

For help, type “help".

Type “apropos word"” to search for commands related to “word"...

[info]l Loading .Andesgdhinit.

[infol .Andesgdhinit loaded.

Reading symbols from CA_7SEG.adx...done CPU 0 use p "1234"
(gdh) target remote:1234_

AN[;ES Confidential
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{(gdh) target remote:1235

ol
Quit anyway? (y or n) y ::

Detaching from program: /cygdrive/c/Andestech/AndeSight211MCU/ide/workspace/Cl-i]
nt/Debug/Cl-int.adx, Remote target
Ending remote dehugging.

2 nds32le-elf-gdh.exe Cl-int.adx

GNU gdb (2015-88-22_nds32le-elf) ?7.7.0.201402087-cvs

Copyright (C) 2014 Free Software Foundation, Inc.

License GPLv3+: GNU GPL version 3 or later <http://gnu.org/licenses/gpl.html>
This is free software: you are free to change and redistrihute it.

There is NO WARRANTY, to the extent permitted by law. Type “show copying"
and “show warranty" for details.

This GDB was configured as “"--host=i686-pc—cygwin —-target=nds32le-elf".
Type “show configuration" for configuration details.

For hug reporting instructions, please see:

Khttp://wwu.gnu.org/sof tuare/gdh/bugs/>.

Find the GDB manual and other documentation resources online at:
Khttp://wuw.gnu.org/sof tuare/gdh/documentation/>.

For help, type “help".

Type “apropos word" to search for commands related to “word"...

[info] Loading .Andesgdhinit.

[infol .Andesgdhinit loaded.

Reading symbols from Ci-int.adx...done, CPU 1 use port "1:235"
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Load and Run Project

% Load into different projects to the implementation of the ILM on
each CPU, and start Debug.

For hug reporting instructions, please see:
Khttp://uwu.gnu.org/sof tuare/gdh/bugs/>.

Find the GDB manual and other documentation resources online at:
Khttp://uwu.gnu.org/sof tuare/gdh/documentation/>.

For help, type “help".

Type “apropos word" to search for commands related to “word"...

[infol Loading .Andesgdhinit.
[infol .Andesgdbhinit loaded.
(gdh) target remote:1234
Remote debugging using :1234
11 for (ii=@; ii < tt; ii++)
(gdho lo Load project into CPU 0
ds32.cpuB: Instruction cache disahled
section .nds32_init, size Bx394 lma @x0
section .rodata, size @Bx2d@ lma Bx79@
section .data, size Bx8 lma Bxabt@
Transfer rate: 41 KB/sec, 666 hytes/urite.
(gdh? ¢ . .
Starting Free run or debug project

Reading symbols from CO_7SEG.adx...done.
Ax000AB558 in delay (tt=...)> at ../src/main—printf.c:11
ds32.cpuB: Data cache disahled
section .text, size Bx3fc Ima Bx394
Start address Bx394, load size 2664
Jontinuing.
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(= leygdrivelc/Andestech/AndeSight21 IMCU/ide/workspace/C1-int/Debug

For bug reporting instructions, please see:
Khttp://uwu.gnu.org/sof tuare/gdh/bugs/>.
Find the GDB manual and other documentation resources online at:
Khttp://uwu.gnu.org/sof tuare/gdh/documentation/>.
For help, type “help".
Type “"apropos word" to search for commands related to "word"...
[infol Loading .Andesgdhinit.
[infol .Andesgdbhinit loaded.
Reading symbols from Ci-int.adx...done.
(gdh) target remote:1235
Remote debugging using :1235
exception_vector () at ../src/crt@.S5:59
J _start — =

(gdh) 1o Load Project into CPU 1
nds32.cpuB: Data cache disahled
nds32.cpuB: Instruction cache disahled

section .nds32_init, size Bx394 lma @x0

section .text, size Bx12a8 lma @x394

section .rodata, size Bx228 lma @x163c

section .data, size Bx8 lma Bx1880
Start address Bx394. load size 6252
Transfer rate: 1 KB/sec, 1258 hytes/urite.

;wmnc
Starting Free run or debug project

{Continuing.
\
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