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Objectives

After completing this module, you will be able to:

» Describe GNU Debugger (GDB) functionality

 Describe Xilinx Microprocessor Debugger (XMD) functionality
* Describe the integration of XMD and GDB with SDK
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Outline

) « Debugging Tools

e Software Debug Environments
— XPS
— SDK

e Simultaneous HW/SW Debugging
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Introduction

Debugging is an integral part of embedded systems development

The debugging process is defined as testing, stabilizing, localizing,
and correcting errors

Two methods of debugging:

— Hardware debugging via a logic probe, logic analyzer, in-circuit emulator, or
background debugger

— Software debugging via a debugging instrument

* A software debugging instrument is source code that is added to the program
for the purpose of debugging

Debugging types:
— Functional debugging
— Performance debugging
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Hardware Debugging Support

e ChipScope™ Pro tool cores are available to a
Xilinx Platform Studio design

— PLB IBA (Integrated Bus Analyzer)
— OPB IBA

— ILA (Integrated Logic Analyzer)

— VIO (Virtual I/O)

* Enables co-debug of software with GNU gdb and
hardware with ChipScope Analyzer
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Debug Configuration Wizard

Easily add chipscope cores to an EDK design

w Debug Configuration

: System

i@ Monitor Hardware Signals
% Debua Saoftware Application
- microblaze_0
[ Miscellaneous
TAG UART

hardware debugging:

+ chipscope_ican — Provides communication ta other ChipScope cores

+ chipscope_vio — Facilitates virtual [/0 to probe FPGA signals via JTAG

Monitor Hardware Signals

The ilins® Embedded Development Kit [EDE] provides fallowing #ilins® ChipScope™ Pro cares far

+ chipzcope_plbwdb iba— Facilitates monitoring of Processar Local Bus [PLE] tranzactions
+ chipscope_ila — Facilitates maonitoring individual non-bus signals in the processor desian

Wirtual Input
\"?nd Ourtpurt

Irtegrate . E
d Bus et
Bralyzer
Intagrated Logic s
Brialyzar w+ssssssssueensd

[
Y
/ |/ Irtegrated
=/ Controller

Dedicated JTAG

Runring
ChipScope
Bralyzer

device pins

Infarmation:

l

Add ChipScope Penpheral ..

] Mumber of BRAMs being used: 0

Delete Chips cope Ferpheral.
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Software Debugging Support

e EDK supports software debugging via:
— GNU Debugger (GDB)

» Software debugger that runs on PC

— Microprocessor Debug Module (MDM)

* Debug interface in MicroBlaze system

— Xilinx Microprocessor Debugger (XMD)

 Facilitates an interface between the GNU tools and the
MicroBlaze MDM

. EIXILINX
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GDB Functionality

Tcl/Terminal Interface Host Software

Host Software Host Software
GDB Remote :
Protocol User
XM mb-gdb “Interface
(TCP/IP) :

MB Cycle-Accurate
Instruction Set Simulator

Target Hardware

MicroBlaze System
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GDB Functionality

« GDB is a source-level debugger that helps you debug your
program

— Start your program

— Set breakpoints (make your program stop on specified conditions)

— Examine what has happened, when your program encounters breakpoints
* Registers
* Memory
« Stack
* Variables
* Expressions

— Change things in your program so that you can experiment with correcting
the effects of one bug and go on to another

e You can use GDB to debug programs written in C and C++
EOXILNX
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XMD Functionality

Tcl/Terminal Interface

Host Software

XMD

MB Cycle-Accurate
Instruction Set Simulator

1

Host Software
4 :

i User
i Interface

MicroBlaze System

Host Software
GDB Remote
Protocol
T mb-gdb
(TCP/IP)
Target Hardware
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XMD Functionality

Xilinx Microprocessor Debug (XMD) engine
— A program that facilitates a unified GDB interface
— A Tool command language (Tcl) interface

XMD supports debugging user programs on different targets:
— Cycle-accurate MicroBlaze™ processor instruction set simulator

— MicroBlaze systems running xmdstub on a hardware board
— MicroBlaze systems using the MDM peripheral

mb-gdb communicates with xmd by using the Remote TCP
protocol and controlling the corresponding targets

GDB can connect to xmd on the same computer or on a remote
computer on the Internet

S_XILINX
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XMD Options

e mbconnect <sim|stub|mdm> [options]

o Simulator target options
— -memsize size

e xmdstub target options
— -comm <serial|jtag>
— =posit device position
— =chain device count <list of BSDL files>
— =port serial port
— -baud baud rate

S_XILINX

© 2007 Xilinx, Inc. All Rights Reserved



XMD Tcl Interface

x?: lists all Tcl commands

xrmem target addr [num]: Reads num bytes or 1 byte from the memory
address addr

xwmem farget addr value: Writes an 8-bit byte value at the specified memory
addr

xrreg target [reg]: Reads all registers or only register number reg
xwreg target reg value: Writes a 32-bit value into register number reg

xdownload target [-data] filename [addr]: Downloads the given ELF or data
file (with -data option) onto the memory of the current target

xcontinue target [addr]: Continues execution from the current PC or from the
optional address argument

xstep target: Single steps one MicroBlaze™ processor instruction. If the PC is
at an IMM instruction, the next instruction is executed as well

S_XILINX
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MicroBlaze Simulator Target

Tcl/Terminal Interface Host Software
et e > :
Host Software Host Software
GDB Remote :
Protocol i User
< > _ :
XMD mb-gdb : Interface
(TCP/IP) :
MB Cycle-Accurate
Instruction Set Simulator

Target Hardware

MicroBlaze System
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MicroBlaze Simulator Target

mb-gdb and xmd can be used to debug programs on the cycle-
accurate simulator built into XMD

Simulator target requirements

— Programs should be compiled for debugging and should be
linked with the startup code in crt0.0

— Programs can have a maximum size of 64 KB only
— Does not support the simulation of OPB peripherals
Sample session of XMD and GDB

— XMD% mbconnect sim
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Hardware Target

Tcl/Terminal Interface

Host Software
4 :

Host Software Host Software
GDB Remote :
Protocol
P e e
(TCP/IP) :

MB Cycle-Accurate
Instruction Set Simulator

Target Hardware

MicroBlaze System
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Hardware Target

e MicroBlaze™ processor MDM
— hardware MDM debug peripheral

e The MDM target supports non-intrusive debugging by
using:
— Hardware breakpoints
— Hardware single step
— This removes the need to run xmdstub
— This removes the requirement to have large memory

o Sample session of XMD and GDB
— XMD% mbconnect mdm
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Outline

e Debugging Tools

— o« Software Debug Environments
— XPS
— SDK

e Simultaneous HW/SW Debug
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XPS Debug Environment

GDB provides graphical interface for viewing source coded

-4 system.c - Source Window

File Run “iew Control Preferences Help

A BB BE A8 0 M3 OxFFFFCO1L] 10 @ =f w

|system.c | |main »| |MIXED R4
6 { -
- OxFFFFCOBD <main>: stwu  F1,-24(r1) Assembly
- BxFfffcABy <main+i>: mflr a8 . .
- BxFFffcoe8 <main+8>: stw F31,20(r1)
Memory " xFFFFCO0c <main+12>: stw re,28(r1) InStrUCtIons
L t_ - BFFFfcB18 <main+16>: bl OxffffcBely <_ eabix>
¥
oca Ion 8 XGpio gp_in;
- BxFFffcB28 <main+32>: 1i +31,0
9 int j = 8;
2 i-0@ C Code
- BxFfffcB1y <main+28>: 1i 4,8
- BxFFFFcB18 <{main+24>: addi r3,r1,8
— BRFFFFcOic <main+28>: bl Oxffffc3f@ <XGpio_Initiali:
11 XGpio_Initialize(&gp_in, XPAR_LEDS_4BIT_DE!
- BXFFFFcO24 <{main+363: addi r3,r1,8
- BxFFFfcB28 <main+4@>: 1i 4, B
- BRFFFFCB2c <main+44>: bl BxFfffcudy <XGpio_SetDatabi
12 XGpio_SetDataDirection{&gp_in, 0x00);
13
14 while{1}) ¢{
15 i=1(7i+1) % 16;
- BxFFFFcB38 <main+48>: addi re,r31,1
- BRFFFFcA3y <main+52>: srawi r@,r9,31 JI
4| 2l
|F‘r|:|grarn not running. Click on run icon to start,
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XPS Debug Environment

GDB Run-Time Control

S: Step by source lines (Step into functions)
Sl: Step by machine instruction @

C: Continue to next breakpoint -y

N: Next source line (Steps over functions) ©
NI: Next machine instruction

fi
F: Finish (Ignores all breakpoiiis) .
§
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XPS Debug Environment

GDB Functionality

Breakpoints can be enabled or disabled

To change any memory value, simply double-click in a memory field

Memory

Addresses

Address |DxfFPab00

BzfFFf96bA
BxfFff%6cH
BxfFFf96da
BzfFff96ed
BzfFHF96f0
BzfFHF9700
BzfFFF9710
BzFFFF9720
BxFFFF97308
BxFFFFO740
BzFFFF9750
BxFFFF9760
BzFFFF9770
BzfFHF9780
BxFFFF9790

M[=1E3
—
8 4 8 C ASCII
8x 08000800 | 6x00260080  0x00018008 0x80180008 | ..... _.........
0x 00020000 | 0x00610000 | 0x00080008 0x00080008 | ... ... ..........
0x 08202020 | 0x20262020 | 0x20202828  0x28282820 | . T
8x28202620 | Bx202682028 | 0x28202020 | 0x202020208
8x28881610 | 8x10161018 | 0x16161018 | 0x10161018 | ... ..o.o....
8x18040404 | 8x0484040Y | 0x64048418 | 0x101610 :
8x168104141 | Bx41414141 | 0x81016161 | 0x6106161
Breakpoint  Global
8x01810101 | 8x018101681 | 0x810168161 | 0x101610
810184242 | Bx42424242 | 0x82020202 | 0x62 0282 Address | |Line| Function | *
Bx 0820208202 | 0x02020202 | 0x02020202 | Ox101010| [  OxFFFF8030 main
8x280800800 | 6x008600080 | 0xB00868008 | 0xB800800 _
000000000 | 0x00O0DNDD | 0xD0BO0AND | pxpopopp| [+  OxFFFF8G4L main
8x 080800800 | 6x00860000 | 0xB00868008 | 0x0800800 -
8x0000BA0E | 0x00ANAAND | 0xB0A00AAD | Bx0BABAN 4| |_,]“|
0x00000000 | 0x00000000 | 0x00080008 0x00080000 | ... ... ... ......

© 2007 Xilinx, Inc. All Rights Reserved
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» Blue represents registers that have changed
e To change any value, double-click in a field

XPS Debug Environment

GDB Functionality

1 Registers M=K

Register

ra ﬂxFFFFBBEclHﬁ ﬂxsﬂﬂﬂﬂﬂﬂﬂlpc ﬂxFFFFBBEclesr ﬂxﬂ|2|]_r<|

1 exfFFFac7ofr17 8x808000866|nsK oxBldear T ——

r2 8x1cFolr18 8x2 8gug 8aa(cr 8x88 0006862 |eupr T

r3 8x 0[r19 Bxc10300866(1r BxfFFFBB3c|tsr Bx -
Hame Ualue =

ri ﬂxﬂlrzﬂ Gx8010821|ctr gz 0|tcr Eigp_out XGpio {...}

r5 8x1ad 0[r21 0x10009 041 |2er Bxﬂ|pit ?B_ESEFIUUI‘ESS

rb OxfFffbcfc|r22 ax 8|pur 8x200108208|5rr2 IsReady Bx11111111

v OxfFFFfrhdadr23 ﬂxﬂ|5prgﬂ B1FFFFFf|SHr3

I8 Gx2|r24 8x2108821|sprgi B FFFFFFFfF|dbsr gx

+9 BxFFFFO17 08|25 @x8 0408 841 |sprg2 BxfFFFFFfff|dbcra Bx

10 Bxﬂlrzﬁ 0x820000408)sprg2 BxFFFFFFFf|iac ox

r11 ox10000(F27 Bx4000020(srr 0 BxB|iac2 8= =

12 0x87adc59f|r28 Bxfffrfacs8|srel gz @jdac 8x 77 [ té

r13 Bx1ccl|r29 8z1(tbl Bx6fb7a%db|dac 8z

F1h 8x86880000[r30 8x6[thu 0x2|dcer I A

15 =961 ﬂﬂﬂﬂﬂ|r31 ﬂxB???dSaslicdhdr 8:55880888iccr T Oxgsuu_] -~

© 2007 Xilinx, Inc. All Rights Reserved
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A Debugging Sample

Compiler Tools: powerpe-eabi-goc

Enviorment | Debuig and Opiimization] | Paths | Advanced

Compile with the debugging
option

— O ptimization Parameters

Optimization Level I M edium [-02] 'I

[~ Use Global Pointer Optimization

L [v Generate Debug Symboals

% Create Symbalz for Debugaing (-0 option)

= Create Symbalz far Azzembly [-getabs option)

not comelate to zource code.

farmation may

0K

Cancel

© 2007 Xilinx, Inc. All Rights Reserved

Download the bitstream

Device Configuration Debug  Sim

EF AN
IHIT

e Download Bibstreamn
@ Generate Syskem AHCE File
= Program Flash Memary

IUpdate Bitstream

This will go through the necessary
steps, generate a bitstream file,
and download the file

S_XILINX



Start XMD

Set XMD Debug Options

Debug  Simulakion ‘Window Help

#MD Debug Options. ..
(3] Launch 2MD...

,‘K Launch Software Debugger. ..

[ ¥\ XILIYEDK_8_1%bin'ntixmd.exe
Cable connection establizhed.

1 ECP 3 st failed. Usi down load hle i ibhili de.
Set connection type INFOTHDT — Assumption: Selscted Device 3 for debugging. =

and JTAG properties ITNG chain_contiguration
IR Length Part Name

BadB1B73 a8 System_ACE
ASE5 A3 16 HCF32P
A1e58823 1A AC4UFX12
@?688893 ] ®cP51d44x]

Start the XMD shell

HMD: Connected to PowerPC target. Processor Uersion No = Bx20811430
Address mapping for accessing special PowerPC features from HMD-GDB:

I-Cache <(Data> : Disahled
Cebug Simulation  Window  Help I-Cache (Tag) : Disahled
= D—-Cache (Data> : Disabled
ﬁ %MD Debug Options. .. D—Cache <Tag? : Disahled

Dizahled
Dizahled
Disabled

ﬁ Launch Software Debugger. .. Connected to "ppc' target. id = @

Starting GDB server for "ppe' target <did = B> at TCP port no 1234
A MDD

This opens a connection with the hardware, indicating whether the
connecting ports and caches are enabled or not

S XILINX
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Start Software Debugger

A source code window
displays

Start Software Debugger

Cebug  Simulskion Window Help
ﬁ =MD Debug Options. . .
@ L thD File Run Yiew Control Preferences Help
aunc U R - . .
- FHT 0 BT EAESM-E rne[ | s

|system_timer.c j |main ﬂ ISI]IJR[:E -
n §5 ¢ -]
b6
ere are more w7
48 XGpio gp_out;
] [ 49
than one appllcatlon - 58 XGpio_Initialize(&gp_out,XPAR_LEDS_4BIT_DEVICE_ID);
- 5 KGpio_SetDatabirection{&gp_out,LEDChan,8x88);
- 52 xil printf{"-- Start of the Program —--\nir"};
53 /= Initialize exception handling */

in the project then A

1

- {system_timer.c - Source Window

)}'ﬁ Launch Software Debugaer, ..

56  /* Register external interrupt handler x/

the tools WiII provide - g; XExcfEEgiszgl‘;;I?ndler(XEX[:_ID_HIJN_CRITIGRL_INT, {{ExceptionHandler)XI

59
68 /= Start the interrupt controller =/

ChOice to Select an - &1 XIntc_nmMasterEnable(XPAR_OPB_INTC_8 BASEADDR):

62
63 /% Set the number of cycles the timer counts before interrupting =/

L] L]
appllcatlon - 64 STmrCEr_mSetLoadReq{XPAR_DELAY_BASEADDR, @, 1080088);
65

66 /% Reset the timers, and clear interrupts =/
- 67 STmrGEr_mSetControlitatusReg{SPAR_DELAY_BASEADDR, 0, XTC_CSR_INT_OCC

8 =
2l | i

IPrUgram not running. Click on run icon to skart, |[|xFFFF23 [|1|| 45

Change the code window display from SOURCE
to MIXED to show C and assembly code

S_XILINX
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A window displaying

C and assembly code

# DB n ‘ i ‘ EPC N . ‘Find:l—‘

|systen_timer.c x| |main Rd [m1xED -

OxFFFF22F0
OxFFFF22F8
BxFFFF22fc
BxFFFF2300
BxFFFF2304
46
47
48
49
58
OxFFFF22F0
OxFFFF2308
BxFFFF230c
OxFFFF2310
51
OxFFFF2314
OxFFFF2318
BxFFFF231cC
OxFFFF2320
52
OxFFFF2324
OxFFFF2328
BxFFFF232c

<{main+16>: stw r0,52(r1)

<{main+2@>: stw r28,32(r1)

{main+243: stw F30,48{r1)

<{main+28>: stw F31,484(r1)

<main+32>: bl OxFFFF23F0 <_ eabi>
XGpio gp_out;
XGpio_Initialize(&gp_out,XPAR_LEDS_4BIT_DEVICE_ID);

<main+12>: addi r29,r1,16

<main+36>: ny r3,r29

<main+48>: 1i r4,08

<main+i4>: bl @xFFFfF2a5h <XGpio_Initia
XGpio_SetDataDirection{&gp out,LEDChan,Bx88);

<{main+48>: 1i rh,1

<{main+523>: 1i rS, 0

<{main+563: ny r3,r29

<main+60>: bl @xFFFF2b0OY <XGpio_SetDat
®il_printf("-- Start of the Program —-\n\r"};

<{main+64>: lis r3,-1

<{main+68>: addi r3,r3,13660

<main+72>: bl BxFFFF2680 <xil_printf>

Software Debugger Connec

“+ Target Selection

Conneckion

Select the target as
Remote/TCP: XMD

Tatgek: |

Femote)Serial
Baud Rate: [T

Port: |cc|m1

[v Set breakpoint at 'main’

[v Set breakpoint at 'exit'

¥ Set breakpoint at |10
[ Display Download Dialog

[ Use xterm as inferior's ty

[» More Options

ok | Zancel | |

Enter the port number that was
displayed when connecting to the

target

© 2007 Xilinx, Inc. All Rights Reserved
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Debug Program

Set any breakpoints as necessary When a breakpoint is encountered,

B BxFfftc main+ H addi F9,r31,1 the debugger Stops
- BFFFFcA34 <main+52>: srawi rO,r9,31 -
- BRFFFFCO38 <main+56>: rlwinm ro,r8,4,28,31 o .
O BxfFFFcB3c <main+68>: add r8,r9,r8 T OxfFFFCA3L <main+525: sraui  r@,r9,31
— BRFEFFCOA@ <main+6h> - rluinm rO.r0.0.08,27 - BxfFFFFcB38 <main+56>: rlwinm r8,r0,4,28,31
_ . : S n on - BxFFFFCB3c <main+6@>: add rB,r?,rp
OxFFFFCOMY <main+68>: subf  ¥31,r0,r9 B BxFEFECA4D <main+shd: rluinm re,r0,0,0,27
- BxFFFFCO4Y <main+68>: subf F31,r8,r?
16

10 )Click the Run 12

. .
e iew the necessary windows
o] Bx 0
1 ;3 id ox0
nce: 2 Bx4858(r18 BxFf237527|cr 0x93000000/eupr Bxcf7bhooa|sgr OxFFFFFFFF
3 BxFFFFdbEE|-10 Bx38c277 0F|Lr BxffFfFcBSe|tsr BxfcAoaaas|dow Bx 0
e 4 Bx1|r28 Bx38F93ccljctr Bx8/tcr BxB[ccrf Bx7 008080
i . : i 5 Bxabg4|r21 8x5d8b3553(xer 0xCBOOBOST|pit ox8(dbcr1 0x8
6 Bx79e62141|r22 Bx7 0429 1ee|pur Bx200810828|srr2 Bxc8afdbe|dvci Bxbadfdade
ﬂ r7 Bx0|r23 Bx65b65d3f|sprgf Bx8008d2118|srr3 Bx8|dvc2 Bxbdfbee??
1] 0x79e62141|24 0x8e890241|sprgi 8xF31bc7bo|dbsr 0x106100006/iac3 0xd3703d8c
L 9 0x16|25 Bx2ac88899(sprg2 Bx+5828fF6|dbcrB Bx810006800|iach 0x10980898
r18 Bz16)r26 Bx3f21bc16|sprgd Bxc0681370(iact Bx51aa56208|sler Bx0
11 Bx16|-27 Bxbbae8afd|srri Oxc0e08|iac2 Bxdddac8c|sprgh BxFF9059c5
12 Bx79e62141(28 OxffFFdb88|srr1 Bx 8|dac1 0x9f Ba%ect|sprgs 0x8c21fb81
13 Bx4bak(r29 Bx1|thl Bx9FF58281|dac2 Bx73ec?93[sprgb Bx16cBedfe
Exit the debugger b t in uit in 14 6xc80BAcF3[ran 6 [thu Bx16[dccr x8[sprg7 | Bxe3FdfEfD
y yp g q 15 Bxfeeaff39(r31 8x1|icdbdr | Bx55000888|iccr 8x B|subr ax0
4

the console window

S_XILINX
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Outline

e Debugging Tools

g o Software Debug Environments
— XPS
— SDK

e Simultaneous HW/SW Debug
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Debugging Using SDK

M'
auto-launched

mb-gdb

|
o |
e e

— gdb remote protocol

|

/ —» auto-launched

Xilinx custom

graphical debug l
interface

» JTAG / XMD protocol

S_XILINX
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SDK Debug Perspective

The stack frame for target threads
that you are debugging. Each thread
In your program is represented as @ = =@ wne s ar e s i o

. fEie o | BER] %0 - Q- |® 9 @ - |48
node in the tree S a-/‘;\

gﬁbebug = TestInterrupt.c - RAEDK_8_1_SDK_workspace - Xilinx Platform Studio SDK

F5Debug 82 | =im Varlahles|Braal¢nmts R KD Console | MeEmory } Shared LIbI’aI’IES!SIgna‘S! =lm
| .o |zl ~ e~ E sk
1=1-$7 sdk_lab [iinx C/C-++ ELF] = i‘
V . bl B k . t d R . t =k é@ "¥MD target debug agent’ (1/26/06 7143 PM) (Suspe = OxfFFFFFFFFFFF24 95 2
= L
ana ?|S’ fr SAtPOITS, and eﬂs oS T S i s
Views allow 1or Vlerng and real-time .= 1_stan(ystboot.5:z8 =ma
. . . . = B Debugger Process (1/26/06 7:43 PM) = OxFFFFFFFFFFFFOEES
I n te ra Ctl 0 n Wlth th e VIeW CO n te n tS fo r' opl Relprainingembeddedilabs|labsiSDK_projectsisdk_| z E;:::;;:::::;g;:f -
more powerful debugging potential =
4 | 3 | of
[€] TestInterrupt.c &2 | [€] eabi5 ‘ 3 || 82 outline 3 i B2a s e =0
; xexception_|.h _:I

C/C++ editlor highlights the |0C.ation Of 12;} XTwrCtr mSecControlStatuskeq(XPAR DELAY BASEADDR, O, caf ; ;DE:?:
the execution pointer, along with o7/ Tnecruot oo st o @ oAl -, — @

. R . 108void InterruptTest (void)
allowing the setting of breakpoints ey — e
1] | r

=
ansale £ | Tasks ] Bi A B -0
Elconsale £ | &
sdk_lab [ilinx CiC++ ELF] Debugger Process (1126/06 7:43 P}
= THED o T T T

Code outline and disassembly view oz e T %
provide compiler level insight to what e 2 = e
Is occurring in the running source i | Jj

@ Console view lists output information
2. XILINX
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Debugging in XPS vs SDK

Debugging in XPS & Debugging in SDK ¢

- Download bitstream from - Download bitstream from
XPS XPS/SDK

- Launch XMD

- Provide Target Connection - Provide Target Connection
Options Options

- Launch GDB (Insight GUI)

- Set GDB Server connection
port in GDB

- Download program

- Begin Debugging - Begin Debugging

S_XILINX
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Outline

e Debugging Tools

e Debug Environments
— XPS
- SDK

—) «  Simultaneous HW/SW Debug
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Simultaneous HW/SW Debug

e ChipScope™ Pro IBA & ILA cores
In target Minimal skid-by as cross-triggering is done on chip

e ChipScope Pro Analyzer on host between IBA cores and PPC and MicroBlaze™ debug

interf
« GDB debugger on host interfaces
* XMD supports simultaneous Pouerpc <1 Bl —
access over Xilinx parallel cables 405 Core
* |BA cores available for PLB/OPB
— Monitors bus transactions _ IBA

P Local B Bus
rocessor Local Bus Bridge

* |LA cores available for [P
— Monitors signals

= eg.
Hi-Speed Memory GB

Peripheral|  controller

Set breakpoint in GDB: when hit — triggers the ChipScope tool
Set trigger in ChipScope: when hit — halts CPU and debugger stops
2. XILINX
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Simultaneous HW/SW Debug

1 1 Z3 ChipScope Pro Analyzer | ]
P S——— Active trigger when |

WindowHelp
: ORI Y Y
Fle Run View Control Preferences Hel = .
Ele Run Vi C [ Help aadar pus = Ux oject:systom fErigeer s SEE
- " = & B Match Unit Function Value [ Radix | Counter T
AHOOETN VT £ W8 604 £ = aome
| i 441 TRIGT: 0PB_ABUS = Hex
[dummy .c | |main | [mixep ] [FListng | ——— = o '
BusPlot =~ [#-M3.TRIG3: OPB_RDDBUS | 000000 I00K 00K 00K 00K 000 00| Bin |
5 =(ini=) 0288800204 - 8; . KIF i 414 TRIGS: OPE_WRDBUS | 3000000 000X I00 IGO0 30063000 _Bin
5 s — Signals: Device:2 Unit:0 IBA [#-M5.TRIGS: OPB_MO_CTRL X0000C00K]  Bin
- Bxd8 <maineh: inm 8 = Data Pon || [ 5-watmion: opesio o | ooe i
- Bxdc <main+8>: suwi r8, rB, -15868 7/ Bxc204 ors Aﬁf M7 TRIGT: OPB_SL1_CTRL | 00| _Bin_|
7 gt 5-MBTRIOS: OPB_SL2_CTRL %00 _Bin_|
i - OPB_M0_CTRL M9 TRIGS: OPB_SL3_CTRL_ %000 Bin
8 Whl}e (1) { . #-OPB_PV [#-M10.TRIG10: OPB_PV. X000 Bin
- Oxed <main+12>: inm ] oPE_RDDEUS M T TRIGIT RGN
- oxels <main+163: addik 5, r@, -15872 // 0xc200 e
i =1i; 3 A
9  =(intx) Bx8080AC200 = i; + OPE_SL2_CTRL E )
: - “TnggerConditiond Wi Pulse (High)
- Bxe8 <main+28>: 1u rh, ¥08, r1 Al L = e e
insoh> - <y i B ro ) ove: fnaon windows | T epmn[5r2 =] Posiion: | 0
- H.05Y5 R
18 i+ [ertpeave s ¢ |7 8A/OPB Iolx]
= R A
s [—CH: 30PB_Rst Bus/Signal 2
v r |—CH: 4 OPB_BE[3]
- BxF8 <main+36>: su r3, ro, r1 ooty i
5 om pv
11y | =Gt 7 op_sem &
- Bxfc <main+48>: bri -20 /7 Bxe8 <nNQ+28> Bl gl | et
j e o t5-0PB_SL2_cTRL  |000]000| " 0000
CH: 11 OPB_ertack (-0PB_SLL CTRL (000|000 __gg@@® 0000
! i CH: 12 OPB_ti it o>
|\Program i5 running. \ S 13 opartouem | |1-0rB_ste_cm.  fooo 5060
CH: 14 OPB_retr
N H:14 0PE_roly 108 1i0_CTre g looo| ) X_ooo0000t01 (oo 00000000000
563(563| 00000000 56304738 00000000
. . 000|000 00000000
Trigger out signal L
3 5 T | |
from IBA to CPU T e T
XMD debug halt signal in i
£~
—

MicroBlaze
32-Bit RISC Core

Xilinx parallel cable [TV  romae | ooy |

IBA OPB
On-Chip Peripheral Bus
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Insert Chipscope Cores in Design

Access the Debug Configuration wizard from within XPS

E Swstern | Information |
@ Monitar Hardware: Signals
| 3% D ebug Software Application
microblaze_{ Monitor Hardware Signals
F Mizcellaneous [
JTAG UaRT

The Hilins® Embedded Development Kit [EDEK] provides following #ilins® ChipScope™ Pro cores for hardware
debugging: |

+ chipscope_icon — Provides communication to other ChipScope cores

* chipscope_plbwd6_iba— Facilitates monitanng of Procezzor Local Bus [FLE] ransactions
* chipscope_ila— Facilitates monitoring individual non-buz zignalz in the proceszor design
+ chipzcope_ vio — Facilitates virtual [/0 to probe FPGA signals wia JTAG

F Wirtual Input Runring
L ~and Output ChipScope
r \ bnalyzer
Fi
!
-
1 2
A
. . Irdegrate‘:._ 2
Click to add chipscope S \. [ tagratea  Ogees i
' Integrated Logc e I ! SRLEC LA
cores (see next slide) e

¥ [mformatior:
It

[ Add ChipScope Perpheral .. ]II Mumber of BR&AM: being used: 0 ‘

Delete Uhips cope Fenpheral . |

$7 XILINX®
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Insert Chipscope Cores into Design

Select and configure Chipscope Pro cores

« Add New ChipScope Peripheral

ChipScope cores can be added to monitor the warious signals inzide the chip during rur-time. Please indicate what vouwart to
achieve by adding a new core;

(%) iTa manitar PLB 4.6 bus signalz (adding PLE [BA):

() Tamonitar arbitrary spstem level signals [adding 1L-'3-.j
() Ta provide JTAG-based virtual input/output [adding 0]

AGqILOLL

‘ trigger in ; .
e ChipScope cortro ChipScope

PLB IBA ICON
Select between IBA,
ILA, and VIO cores

[ Ok, ] ’ Carnicel
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Knowledge Check

What tool is used to connect the GNU Debugger to the hardware
target?

What environments are available for debugging Xilinx embedded
software applications?

Into what parts of the design do debuggers provide visibility?

S_XILINX
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Answers

What tool is used to connect the GNU Debugger to the hardware
target?

— XMD
What environments are available for debugging Xilinx embedded
software applications?

- XPS

— SDK

Into what parts of the design do debuggers provide visibility?
— Registers

— Memory

— Stack

— Variables

— Expressions
2. XILINX
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Where Can | Learn More?

* Tool documentation

— Embedded System Tools Guide — GNU Compiler
Tools

— Embedded System Tools Guide — GNU Debugger

— Embedded System Tools Guide — Xilinx
Microprocessor Debugger

— Xilinx Platform Studio SDK Online Documentation

o Support Website
— EDK Website: www.xilinx.com/edk

. ECXILINX
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