D, I3

xios Hogeschool Limburg

Lab:

Implementing the Xilkernel on the Xilinx
Spartan 3E Starter Kit

Keywords: EDK, Xilinx Platform Studio, Microblaze, Xilinx
SPARTAN3E Starter Kit, Real-Time Operating System (RTOS),
pthreads,..

XT.\‘ 2009 Vincent Claes

xios Hogeschool Limburg



Introduction

These 1labs are created by Vincent Claes. If you encounter
problems using this labs or want some advice/consultancy on
Embedded Systems, FPGA’s, LabVIEW and especially LabVIEW FPGA
you can always contact the author.

These labs are free to use however to show respect to the
author please email him when you use them with your contact
details (feedback is also welcome).

Contact Information:

Vincent Claes

claesvincent@gmail.com
http://www.linkedin.com/in/vincentclaes

Software Requirements:
e Xilinx EDK 10.1 SP3
e Xilinx EDK (SDK) 10.1 SP3

Hardware Requirements:

e Xilinx Spartan3E Starter kit:
http://www.xilinx.com/products/devkits/HW-SPAR3E-SK-US-
G.htm

e User manual:
www.xilinx.com/support/documentation/boards and kits/ug23
0.pdf

Getting Started

When you want to use this labs you have to setup your board.

This labs are written for the Xilinx SPARTAN3E Starter Kit so
it is quite interesting to read the user manual of the board.
Be sure to plug in the USB cable, plug in the Power cord and

Switch the board on before starting the lab.
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Step 1: Create a Base System

The first step 1s creating a Base System for the Spartan3E
starter board. For more information if you need please visit
the Xilinx website.

Start Xilinx Platform Studio (EDK) 10.1
When the “Create new or open existing project” window appears

select “Base System Builder wizard” and click the OK button.

‘& Xilinx Platform Studio =

—LCreate new or open existing project

+ {Base System Builder wizard [recommended):

.‘\
e
BS
@ " Blank ¥PS project

E {~ Open a recent project

I Browse for More Projects. .. LI

Browse inztalled EDK examples [projects] here

QK I Cancel | Help |

Create a new *.xmp file in a directory on your HDD. Remember
to not use spaces in your filenames or directory name.

" Base System Builder - Welcome |

Embedded
Platform

Welcome to the Base System Builder!

This tool will lead pou through the steps necessary to create an embedded spstem.

Flease beqin by selecting one of the following options:

{* i1 would like to create a new design'

| would like to load an exizting .beb settings file [saved from a previous session)

I Browsze. . |

Check the Option “I would like to create a new design” in the
next window and click on the "“Next” button.
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This lab is written for the Spartan 3E Starter board Revision
D so we have to select that board and click on the “Next”
button.

‘4 Base System Builder - Select Board x|

Select a target development board:

—Select board

{* | would ke to create a system for the follawing development board

Board wendor: IX\Iinx LI
Board name: I Spartan-3E Starter Board LI
Board revision =

Mate: Yisit the vendaor website for additional board support materials

Wendor's Website Contact [nfo

Download Third Party Board Definition Files

= | would ke to create a system for a custorn board

—Board description

Spartan-3E Starter Kit Board utilizes Xiling Spartan-3E »$C35500E-4FG320 device. The board
includes 2 RS232 serial ports, 4 DIP switches, 4 push buttons, 8 LED s, VGA part, character
LCD display, P5/2 part, push button ratary encader, 5Pl analag ta digital converter, SPI digital
to analog converter, 10100 Ethernet port, 2MB SPI flash, 16 MB of parallel NOR flash and B4
MEB DDA SDAAM. Push button South(RESET) is used as system reset.

More Info | < Back | Mext > I Cancel |

On this Spartan 3E starter board there 1is no PowerPC core
implemented in the FPGA so we can only add the Xilinx
Microblaze processor as the processor that will be included in
the embedded design. Select “Microblaze” and click the "“Next”
button.
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% Base System Builder - Select Processor

[ —

The MicroBlaze(T k] 32-bit soft procezsor iz a RISC-bared engine with a 32 register by 32 bit
LUT Rém-based Register File, with separate instructions for data and memory access. 1t
supports both on-chip BlockRAk and/or external memory. Al peripherals are implemented on
the FPGA fabric.

Leave all the settings for the microblaze processor like they
are proposed to you and click next.

w Base System Builder - Configure MicroBlaze Processsor
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Now it is time to Configure all the IO Interfaces that are
needed in this project. I will add all the existing IO
interfaces to have a platform that can be used during more

labs. So look at the next screens for the configuration of the
IO Interfaces.

% Base System Builder - Configure 10 Interfaces (1 of 3)

% Base System Builder - Configure 10 Interfaces (2 of 3)

% Base System Builder - Configure IO Interfaces (3 of 3}

==
= =
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For the implementation of the Xilkernel we are in need of a
timer. This 1is added as an “Internal Peripheral” during the
next step of the “Base System Builder”. So click the ™“Add
Peripheral” button and then select the XPS TIMER from the
drop-down menu. Click the “OK” button.

‘- Base System Builder - Add Internal Peripherals (1 of 13 x|

Add other peripheralz that do not interact with off-chip components. Use the
“Add Peripheral buttan to select from the list of available peripherals.

If you do not wish to add any non 0 peripherals, click the "Mext" buttan.

’rF‘criph ral

Add Peripheral... |

4 Add Peripheral 4 |

Select the peripheral you want to add:

Ok I Cancel |

Make sure your XPS TIMER has the same settings as below, so
check the box “Use interrupt”.

4 Base System Builder - Add Internal Peripherals {1 of 1) |

Add other peripherals that do nat interact with off-chip companents. Use the
"#dd Peripheral'' buttan ta select fram the list of available peripherals.

IF pou da not wish to add any nond0 peripherals, click the "Next” button,

Add Peripheral...

—Peripheral
—®ps_timer_1
Peripheral %P5 TIMER Remove
Counter bit width: 32 - Data Sheet
Timer mod

* Two timers are present

= One timer is prasent

F? {llse interupl;

More Info < Back | Next > | Cancel
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The next 3 steps are standard “Base System Builder” steps.
Click the ™“Next button” 3 times. In this steps you tell which
IO interfaces to use as STDIN (Standard input device) and
STDOUT (Standard Output device). Also vyou set from which
memory the system will boot (we will later a bootloop program
in the blockram and execute our instruction from SDRAM) .

% Base System Builder - Software Setup x| + Base System Builder - Configure Memory Test Application x|

—Devices to use as standard input, standard output, and boot memory—————————————————— The simple Memory Test application wil ilustrate spstem aliveness and perform a basic read/wite test
to pour memory devices.

STOIN [Rs232 DTE =1
- MemonTest
STOOUT:  [RS232 DTE | o )
Select the memory devices which will be used ta hold the following pragram sections:
Boaot Memony: ||Imb_|:nl\r LI
Instrution B
Data [ dimb_criti =l
Stack/Heap: | dimb_onlr =l

—Sample application selectio
Select the sample C application that pou would like to have generated. Each application wil
include a linker script
v Memory test;

lllustrate system aliveness and perform a basic read/write test to each memorny in your sustem

¥ Peripheral selftest
Petfarm a simple self-test for each peripheral in your system.

RNIN

I you have placed the Instuction or Data section of this program in an external memory, you must
uge a debugaer, bootloader, o ACE file ta initialize: memory before pou cah run this program.

More Infa < Back | Mext > I Cancel More Infa < Back | Next > I Cancel
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- Base System Builder - Configure Peripheral Test Application

SOE SDEAM
DDF_SDRAM
DDF_SDRAM
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The next window is a summary of the system you have created.
You can see all the cores you have implemented in your SoC
(System-On-Chip). You can also have a look at the memory map
of vyour system. Click the “Generate” button to have your
system generated. After this a new screen appears; click the
“Finish” button.

ase System Builder - System Created x| Base System Builder - Finish x|

Below iz a summary of the spstem you have created. Please review the information below. I it is
comrect, hit <Generates ta enter the infarmation into the $PS data base and generate the system files.
Othenwise return ta the previous page to make comections.

Processor: microblaze_0

System clock frequency: 50.00 MHz

On Chip Me_mury 8KB

TU;T_IAPSILCP“% g"a"amw : BOME The Base System Builder has successfully generated pour

- = |
-DDR_SDRAM = B4 MB embedded spstem!
Click the Finizh button ta return to XPS to compile your

The address maps below have been automatically assigned. ou can modify them using the hardware system and software
editing features of KPS, application

PLE Bus : PLB_Y46 Inst. name: mb_plb Attached Components: | = |

Core Name Instance Name Base Addr High Addr

#p3_uartiite R5232 DTE 0x34000000 0x8400FFFF

#p3_uartiite R5232_ DCE 0x34020000 0x8402FFFF I

#ps_gpio LED=_8Bit 0x51400000 0x5140FFFF

#ps_gpio DIF_Switches_4Bit | 081420000 0x8142FFFF — o T —— T

N rojectsYIncen| IKEmElN elwork \spsiem. mhs -

*ps_gpo Buttarss_4Bit 081440000 0:B144FFFF CAEDKProjectsYincent'>10Skilk ermelM etwork \data\systern. ucf

#ps_mch_emc FLASH 089000000 0xB9FFFFFF CAEDKProjectsvincent 05 ik emelM ebwork et fast_untime, opt

mpmc DODR_SDRAM 0x8C000000 0xBFFFFFFF CAEDKProjectsvincentt»<105xilk emelN etwork \etchdownload. cmd |
wps_sthemetits Ethemet MAC 097000000 081 00FFFF CAEDKProjectsyincent<I05xilkemeld etwork \system. mss

= = CAEDKProjectsvincent\<105xilkemeld etwork \T estipp_MemanhsrchTestdpp_Memary.c
ps_timet #ps_timer_1 0<53C00000 OB3COFFFF CAEDKProjectsYincent\<I05xikemeld etwork \T estdpp_MemanhsrehTestdpp_Memary_LinkSc
mdrm debug_module 0x534400000 0:8440FFFF o CHEDKProjectsvincenty<I05HikemelM etwork\T estdpp_PeripheralysrchTestdpp_Peripheral.c
Hpa_intc wps_intc_0 0x31800000 0x3180FFFF LI CAEDKProjectsyincent\<I0Skilkemeld etwork \T estApp_Peripheralserchuintc_tapp_esample. c_lLI
2a| 3
LMB Bus : LMB_V10 Inst. name: ilmb Attached Components:
Core Hame ||nslam:e Hame |Base Addr |High Addr I Save settings file
Imb_bram_if_cntlr |i\mb_cﬂl|r |UxDUDUDUDU |UxDUDU1 FFF CAEDKProjectsyincentt] 0 SxilkemelMetwork spstem. beb
" " " The settings file contains all the user's selections and inputs in the wizard session. |t can be

LMB Bus : LMB_¥10 Inst. name: dimb Attached Components: loaded in 2 future wizard session.
Core Name |Instance Mame |Base Addr |High Addr
Imb_bram_it_cntl | dimb_enti | 000000000 [

More Info < Back | Generate I Cancel | More Info | < Back | Einish I Cancel |

Congratulations, you Jjust have designed an Xilinx Base system
that can run an Real-Time Operating System (RTOS) called
Xilkernel. You can have a look at your block diagram in EDK.
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@ Xilinx Platform Studio - C:/EDKProjectsVincent /XI0SXilkernelNetwork/system.xmp - [System Assembly View1] — (& x|

File Edit Yiew Project Hardware Software Device Configuration Debug Simdlation Window Help =18 x|
EE A E R EEE =R EEE N A= =5
_—d P L Bus Interfaces | Fois | Addresses | B BIF Fiters

L M
Froiect | Applcstions | P Cotabg | E B |[[Name [Bus Comnestion [1P Type [1PVersion I
Software Projects 2 0 micioblaze 70d
[C1Add Soitware Appication Frojsct. @ diinb Inb_v10 1008

19 Defaul: microblaze_0_boolloop Pimir Imb_v10 1.00a

9 Default: microblaze_0_smdstubs "%’“’ - ID‘“’;‘;“S — ‘2?: a

B Project: Testhpp. M o @ dlni_eni Imb_bram_if_cntlr a

= R e F_“F @ int_cnif Imb_bram_it_entf 2103
- @ DDA_SDRAM mpme 1032
-~ Epecutable: CAEDKProjects¥incent |
ol Optons L S ELAGH psmch eme  200a
it || & et bram_black 1003
v modie mdm 1.00d
: _ L IC wps_cthemetiie 2000
£+ ) Project: TestApp_Peripheral i wne_opio s
Processor: microblaze_0 | P DUE Switches 4B #ps_gpin 1003
E recutable: C\EDKProjects¥fincent’ @ LEDe 2 st s
Compier Dptions @z inic D #ps_inic 1003
Seurces @ ps tiner 1 4ps_timer 1.00a
Headers @ A3523] CE wps_uarlte 1.00a
B2 DTE #ps_ualite 1003
<> clock_geneiaior & clock_generater  201.a
“Pproc_ws sesel 0 proc_sys feset 200
P FLASH uti b sl il bus_split 1.00a
En—( |
< || Trrarom studol | SystemAssembly View | Block Dagram
2 Generating BElock Diagram : C:)\EDKProjectsVincent)XIOSXilkernelNetvorkhblkdiagramhsystem.html... =
Generated —-- System.svg
Block diagram generated.
4 3
Duput | Waning | Ewar

Gereed

Step 2: Software Platform
Settings

™

Now that you have created your hardware project you only have
to generate the bitstream to be able to download later this
hardware project. In EDK click the "“Hardware” menu and then
select “Generate Bitstream”

DKProjectsYincent/XI0SXilkernelNetwork /system.kmp - [Gystem Assembly Yiew1] _ (3|
Elle Edt Wiew Braject | Hardware Software Device Copfiguration Dsbug Simulation Window Halp _l8x
O B & |3 B enerate netist e IR [|® B oo x|
————————————[i] Generate Bitshream L L[5 Businiedaces IF’urls IAddlEsses | “E BIF Filers
Applcat : 2
Pioeet | Applcaions | IF i create o Inport Perpheral B ||[rame [ Bus Connestion [P Type [P version [
Software Projects [¥] Configure Coprocessor... - P micvoblare_ 0 microblaze 7104
{T14dd Software Applicat. Check and View Core Licenses.... [ i Imb_100 1.00a
[ Default: microblaze_0_ —g pra——— i Im_v10 1.00.8
F?WDevEu\t microblaze_0 L sy 1052
¥l Projcct: Testapp_| b Cean Bis o ||| e aint_cnt Imb_bram_ii_cntl 210.a
Pracessor: microblaze £5 Clean Hardwars —O—| || B <int_cns Imb B et 210
|~ ||| &= 00A_spR44 mpme 403a
Evecutable: CAEDKFT
Comier Ot s - LASH wps_moh ems 200
Souoas T || e bram_black 1004
i o ||| B2 etz modie mdm 1.00d
PE? e Testhnp. Perioheral o ||| = epenes ps_sthemstite  2.00h
- faProiect: Testipp_Peripherd ||| B sutons a5 4ps_gpio 1004
Frocessor, microblaze_{1 | | erm s sm_avin .
Executable: CAEDKProjectstincent @ cD: oo T
Compiler Options e aps_irke 1008
Sources o || Ermmine t sps_timer 100a
Headers ||| B sz o wps_uartite 1005
o ||| aszz o wps_uartite 1.00a
< clock_genevator clock_generator  201.a
< proc_gps resst D proc_ws resst 200a
o FLASH uif bu sollt il bus_spht 1.00a
) | | [Platfomn Studie] | System AssemblyView | Block Diagram
2|l Generating Block Diagram : C:)\EDKProjectsVincent)XIOSXilkernelNetworkiblkdiagramisystem.html... =
Generated —-- SYSCEr. VY
Block diagram generated.
4] 1

Output | Warning | Emor |

Generating the bitstream will take some time so I suggest you
go to the coffee machine and have a cup of coffee and return
after some time.
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When you come back and see in the “Output” window of EDK the
following message:

“Saving bit stream in “system.bit”

Bitstream generation is complete.

Done!

You are lucky and can go further in the development. Select
the “Software” > “Launch Plaform Studio SDK”.

4 Xilinx Platform Studio - C:/EDKProjects¥incent/XI0SXilkernelNetwork /system.xmp - [TestApp_Memory.c]
File Edit Wiew Project Hardware | Software Device Configuration Debug Simulation window Help

DB EL[8 o Effjus RljER (A=A R
HE = I — 2 =" I/., 2% 52 Software Platform Settings. ..

| f— Assign Defaulk Drivers ent Cloco
Project |A|1D|‘Ealinns IIF' Catalngl ubc Generate Libraries and BSPs

Software Projects 1] Add Software Application Praject...

i E]Add Software Application P é Build All User Applications aze_0f include/ xparameters.k
--mDefaUIt: microblaze_0_bootlc Get Program Size W

; "mDEfaull microblaze_0_xmdst )
i aPmiecl: TestApp_Memo E Generate Linker Script. ..
L Clean Libraries

rocessar microblaze_0
@ Clean Programs

necutable: CAEDEProjects
ources 2 Clean Software

ampiler Options

When vyou have started Xilinx Platform Studio SDK a wizard is

launched. The first step is selecting the “Create a New SDK C
Application Project” and click the “Next” button.

< C/C++ - Xilinx: Platform Studio SDK - C:/EDKProjects¥incent/%105XilkernelNetwork/system.xmp

=loix

¢ File Edi Refactor Navigate Search Froject - i Took - Device Configuration Run Window Help

Jr3- & @8 # | Ry |80 @ a6 |$-0-Q-|® |
=
[T N - it weard

| ~ Select a Wizard ¥

| FEE = B

o W mercblece_o_sw pheforn | Cr2ake @ new C apalcaion projee, and alow SDK to manage s Makefie. This isthe typical stating Nelcome to Xilinx Platform|
0. point ur rou have lready created your project.

rless Studio SDK 10.1

Getting Started

a
i Import an

ing SDK Applicati

I™" Do ot launch Application Wizard at stertup

Problems | ] Console 53 |Prapertes | @[t BE-5-20
G

0_sw_platform]

4 1inx) 10, 1) EDE) o 414 rIPL)h\pcﬂrEs\mdmﬁv]iﬂDV;l

.wpd line 196 - floating connection!

Performing Clock DRCs...

Put in the “Project Name” box a name that you wish to give to
your ©project. Be sure vyou select the correct microblaze
instance for your project, normally there is only one if you
are working in a design with only one processor core. Leave

all the other options like they are presented to you and click
on the “Next” button.
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5 Platform Stu [

¢ File Edt Refactor MNavigate Search Praject - Xiinx Tools - Device Configuration Run Window  Help

lo-2ole |EH 8@ | Rea B8 |G- d-- % -0-Q- @+ -
H| Bgoices "
e = g ==

g
= J

W microblaze_0_sw_platform

Nelcome to Xilinx Platform
Studio SDK 10.1

Project Name: | testos|

Getting Started
Processor: [microblaze_D (MICROBLAZE) =

¥ Create Sample File in Projack

¥ lise Default Location For Project (recommendad)

Location; [ C:[EDKProjectsVincent/10SxikernalNetworkiSDK_projects/testos Brose.

<ok | mewts [ Emsh | canel |
Samples

Explore Eclip
| I |

problems | & Conscle 53 }Prupemes| G|t B-5-°0

C-Build [microblazs_0_si_platform]
Coniloguring make Ior target 11bs using: ;I

wake —= libs "CONPILER=mb-gec" "ARCHIVER=mb-ar"
"COMPILER_FLAGS=—wmxl-s0ft—mmul
—wxl-pattern-compare -—wopusv?.10.d -0 - .
"EXTRA_COMETLER_FLAGS=-g" eclipse
Compiling Standalone BSP
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Finish this “New project wizard” by clicking the “Next” button
on the next screen that appears and then checking the box for
“microblaze 0 sw platform” to use this as a referenced C/C++
project. Now press the “Finish” button.

x| T x

Additional Project Settings
@- Define the inter-project dependendies, if any. @

Project Type: Ixi\inx MicroBlaze Executable j = Projects |CJ'C++ Indexer I
Referenced C/C++ Projects
Configurations:
EAilimicroblszs 0_sw_platfom |
+EDebug
HRelease
$EProfile

< Back I [lext > | Finish I Cancel | < Back | [Ext = I Einish I Cancel

Now you have generated a “New SDK project”. The first thing we
are going to do is setting all the “Software Platform
Settings” to the wvalues we want. Remember we want to get a
xilkernel platform on the Xilinx Spartan 3E Starter board. So
for now select “Xilinx Tools” and “Software Platform Settings”
from the top-down menu.

@ C/C++ - main.c - Xilinx Platform Studio SDK - C:/EDKProjects¥incent/XI0sXilkernelNetwork /system.xmp =8 x|
File Edt Refactor Mavigate Search Project | Kiinx Tacks Device Configuration Run Window Help
[ |5 | B | & |28 | 2 [ viewsmo Console RN C A T R I S PR
B | fmorc+ 22 Launch Application Wizard,. .
| Synchranize with Hardware = B || 5% autline 52 |1 = 0| & welcome 52 fi1 =\
& | B & 7| o Generate Libraries and Bsps forwm Studic SDK ! = Bws o ¥

o man Welcome to Xilinx Platform

Illy created source file to help you get Studio SDK 10.1
| e e S igate te File -» New -» File
1= if you want to use only other files

Wl microblaze_0_sw_platform
obla tfor

[5] Launch EDK Shell...

.~  Getting Started
o

[0 Generate and view Design Report

=
10 return 0;

l—ﬁ 4 Tutorials
\

oA i

Samples

0l | _>ILI

problems | Bl console 12 }Propemes‘ B2 B2-r5-20
C-uid [test05]

Determining 1ze O ELF Flle ;I
What's New
mb-size testOS.elf Fin
text data has dee hex filename
1350 296 1064 2710 ad96 testOS.elf ‘
j eclipse
Build complete for project testoS

Jtestos ‘
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In the “Software Platform Settings” we have to configure the
software part of our platform.
On the second part of the window you must select “xilkernel”.

Software Platform Settings - microblaze_0 x|

05 and Lihraries [ Processor Settings

Drrivers
CPU Driver: |cpu ~ CPU Driver Yersion: |1.11.b ~

Processor Parameters:

Hame | Current Yalue | Default Yalue | Type | Description

[z microblaze_0
compiler mb-gee mb-gee string Compiler used ta compile both BSPLibr
archiver mb-ar mb-ar string archiver used to archive libraries Far b
extra_compiler_flags -g -g skring Extra compiler flags used in B3P and liE
xmdstub_peripheral debug mogtds  nane peripheral_instance Debug peripheral ko be used with xmd:

1 | ol

05 and Libraries Selection

05 |xilkernel 'l Version: IQ.DU‘a j Pilkernel software platform, Provides POSIX like kernel serv...

—— Usg | Librar | Wersian | Descriptian

O zilmfs  1.00.a ;I ilinx Memory File System

O  «lisf 1.00.a =] silirce In-system and Serial Flash Library

O zilflash 1.01.a ;I #ilinx Flash library For IntelfAMD CFI compliant parallel Flash
[m|

[m|

[m]

xilfatfs  1.00.a ;I Provides readfwrite routines ko access files stored on a FAT16/32 file system. Requires Systems
lwip 3.00.a _= | IwiP TCPIP Stack library v3.00.a
lwip,.. 1.00.a ;l IwIP TCP/IP Stack library: WIP v1,3.0, Xilinz adapter +1.00.a

4

|

Daownload Partner Library Definition Files |

OF Cancel |

When we have developed our application and would like to use
the features of the xilkernel we have to add “-lxilkernel” as
an extra compiler flag in the “Software Platform Settings”.

Software Platform Settings - microblaze_0 5[
il
05 and Libraties ~Processor Settings
Drivers
CPU Driver: |cpu ~ CPU Driver Wersion: Il.ll.b 'I
Processar Parameters:
Mame | Current Yalue | Default Yalue | Type | Description
= microblaze_0
compiler mb-gee mb-gcc string Compiler used to compile both BSPLibr
archiver mb-ar mb-ar skring Archiver used ta archive libraries For b
extra_compiler_flags | -q -kilkernel -0 skring Extra compiler flags used in BSP and liE
wmdstub_peripheral debug moctse  none petipheral_instance Debug peripheral ta be used with xmd:
e —
Ll I 0
05 and Libraries Selection
Q5 |xilkernel 'I Version: I‘LUU‘a j Hilkernel software platform, Provides POSIX lke kernel serv...
Use | Librar: | Version | Description
O ¥ilmfs ~ 1.00.a ;I #ilinx Memory File System
a xilisf 1.00.a | ¥iinx In-system and Serial Flash Library
a xilflash 1.01.a ;I ilinx: Flash library For InkelfAMD CFI compliant parallel flash
[m} xilFatfs  1.00.a ;I Provides readfwrite routines ko access files stored on a FAT1632 file system, Requires Systemy
O Iip 3.00.a ;I IWIP TCRJIP Stack library +3.00.a
[m} lwip... 1.00.a v | lwIP TCPYIP Stack ibrary: IP +1.3.0, Xiinx adapter v1.00.a
4 | 2
Download Partner Library Definition Files |
0K Cancel
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After this you select the “OS and libraries” option from the
left part of the “Software Platform Settings” window. Here we
have to set some configuration parameters of the 0S (xilkernel
v4.00.a).

1. Check that vyou put 1in the stdin and stdout
configuration parameters “RS232 DTE” as current value
if you want to use this serial port as your standard
input and output parameters.

2. Check that you select xps intc 0 as the sysintc spec.

@ Software Platform Settings - microblaze_0 x|

Soft FlatF
Drivers Name Current ¥alue | Default value | Type [ Description -

= sdkernel
stdin RS232_DTE  v|none peripheral_instance  Specify the instance name of the ste
stdaut R5232 DIE nane peripheral_jnstance Specify the instance name of the stz
. / sysintc_spec xos_inte_ & none peripheral_instance  Specify the instance name of the int

5 systmr_spec true true bool Configure kernel timer parameters
onfig_pthread_support frue true bool Configure pthread support in the ket
onfig_sched trie true bool Configure the scheduling scheme ust
anfig_tine Fabve fFalse baol Canfigure tmeftimer related Feature
onfig_sema Fabre false bool Configure semaphore support in the—
anfig_shm false false bl Configure shared memary suppart ir
onfig_bufmalloc Falve false bool Configure buffer memory pool alloca
opyoutfies False false: bool [ Copy O files ta user specified direcl =
»

4

Canfiguration For Libraties:

Name | Current ¥alue | Defsult Value | Type [ Description |

0K Cancel

3. For the systmr spec set the systmr dev to
xps _timer 1.

& Software Platform Settings - microblaze_0 x|
Drivers hame [ Current ¥alue | Default value | Type [ Description -
El xiksrnel
stdin RSZ32_DIE none peripheral_instance Specfy the instance name of the stz
stdout RSZ7_OIE none peripheral_instance Specky the instance name of the stz
sysintc_spec Ap3 b0 none peripheral_instance Speciy the instance name of the int
= systmr_spec true true 0] Configure kernel tmer parameters
systmr_deyv 5 | none peripheral_instance  Specify the instance name of the kei
systrr_Fre 106600900 100000000 int Specify the clock frequency of the ti_|
- systmr_interval 10 0 ink Specify the time interval for each ke
config_pthread_support. rue true bool Configure pthread support in the ket
config_sched e true bool Configure the scheduling scheme us:
anfig_time Faice false bool Configurs tme/timer related feature
config sema Fatve false: bool | Configure semanhore support in the ™
»

Configuration for Libraries:

Mame | Current ¥alue | Default ¥alue | Type | Description

0K Cancel
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4. Go to the config pthread support parameter and select

the

static pthread table

option, vyou do this by

clicking on the “Current Value” of this option.
in
“test start func” as pthread start func and put 1 in
the column for the pthread prio value of it.

Be sure to put

Software Platform Settings - micrablaze_0

Softiars Flattorn Canfiguration for O5: xikernel v4.00.a

this table the value

x|

Drivers

[ Default vale [ Type

I Description

Hame [ current value
=] systror_spsc s
systmr_dey o timer 7
systmr_freq 190000000
systmrintervsl 10

) config_pthread_support e
max_pthreads 10
pthread_stack size 1000
config_pthread_muts fade
max_pthread_mutex 16
max_pthread_mutex 10
static_pthread_table ftast start func)

= config sched true

« Add/Delete List of Parameter-Yalues

Parameter Name: static_pthread_table

startup

pthread_start_func | pthread_prio |

brue

none
100000000
10

bruz

1o

1000

false

1o

10

trug

bool

peripheral_instance

int
int
bool
int
int
bool
int
int
array
boal

Parameter Description: Static specification of pthreads. These threads will be created at Hikemel

Configure kernel timer parameters
Specify the instance name of the ki
specify the clock frequency of the ti
Specify the time inkerval For sach ke
Configure pthread support in the kel
Maximum number of simultaneous th
Size of the stack to be sllocated for
Configure pthread mutex lock suppo
Maximum number of mutex lacks allo
Length of each mutex lock's wait que
Skatic specification of pthreads. The
Confinure the scheduing scheme us ™
»

test_start_func 1

Add Delete

O

Cancel

5. Be sure that the sched type option which you can find

under config sched
(SCHED RR)
compiling your code.

Softpare Flabionn Configuration For 05: silkernel v4,00.2

is

set
otherwise you will get some errors while

& Software Platform Settings - microblaze_0

to use Round Robin

ma: dvg ie
config_time fatee
config_sema Falre
config_shm Faloe
config_bufmalioc Fatbe
copyoutfiles False

[ Description

Drivers Mlatme Current Valus | Default Valus | Type
max_pthread_mutex 10 0 int
max_pthread_mutex 1& 10 int
static_pthread_table (test start_fu.. array

- = config_sched frue true boal
—

Maximum number of mutex lacks all
Length of each mutex lock's wait que
Static specification of pthreads. The
Configure the scheduling scheme us:

The rumber o priority levels iF schet
Length of each ReadyQ. This is the |
Configure time/timer related Feature
Configure semaphare support in the
Configure shared memory support ir
Configure buffer memory pool aloca
Copy O files to user specified direc ™
»

Configuration For Libraries:

Mame | Currert Yalue

[ Default value | Type | Description |

oK Cancel

AN

xios Hogeschool Limburg

2009

Vincent Claes



6. The xilkernel can deliver you some software timers.
But if you want to use this option of the xilkernel
your have to make the max tmrs option to a value that

is greater than 1.

put the config time option to the wvalue
have used the value 2 in my example project.

Software Platform Settings - microblaze_0

Siff: Platf
m Configuration for OS5 xilkernel v4.00.a

Drivers

Mame | Current Value | Default Yalue | Type | Diescripkion -
= xilkernel
stdin RE232 DIE none petipheral_instance Specify the instance name of the star
stdout RE232 DIE none petipheral_instance  Specify the instance name of the star
sysintc_spec DR SO none petipheral_instance  Specify the instance name of the inte
syskmr_spec true true baol Configure kernel timer parameters
config_pthread_support e true baol Configure pthread support in the kerr
config_sched e brue boal Configure the scheduling scheme use
[= config_time: e False boal Configure time timer related Feature ;|
max_tmrs = 10 ink Maximum number of soft timers that +
config_sema falre false bool Configure semaphore support in the |
config_shm Falrs false bool Configure shared memory support in
config bufmalloc falre False boal

k|

Configure buffer memory pool allocat =
3

Configuration For Libraries:

Mame | Current Value |Default Walug | Type |Descr|pt|an |

oK | Cancel

Before you can do this you have to

“true”. I

x|

7.In the example software application we will kill a

pthread on runtime.

If you want to be able to do this

you have to put the wvalue of enhanced features to
true and set config kill and config yield also to

true.

oftware Platform Settings - microblaze_0

Siff: Flatf
m Configuration For ©35; xilkernel v4.00,5

Drivers

/i

4

Mame | Current Yalue | Default Value | Type | Description ;I
mem_table Eaft... array Block Memary Table - List statically cre
max_procs ie 10 int Mazximum number of simulataneous EL
skatic_elf _process_t: £oft... array Static specification of processes that

= copyoutfiles False false bool Copy 05 files ko user specified direct:
copytodir .feapyofih .. Jeopyaflib skring Destination direckary For copy

= config_debug_support  fade False boal Control various debugaing Features o
werbose Falre false baol Enable debug/diagnastic messages fr
debug_man falre False baol Enable debug monitor routines in the

= enhanced_features [l False baol Configure enhanced Features of the |
config_kill frue false bool Include the K} Function. Enables killi
config_yield LI false bool Include the yield() function. Makes t

| »

Configuration For Libraries:

Mame I Current Yalue I Default Value | Type I Description I

oK Cancel |

x|

Al

xios Hogeschool Limburg

2009

Vincent Claes



After this vyou can close this "“Software Platform Settings”
window by clicking on the “OK” button. After this you will be
back in the Xilinx Platform Studio SDK.

We are going to manipulate the ™“Linker Script” used by our
project in such a way that we run our software directly from
DDR-SDRAM. We do this by clicking on the software project you
have generated with the right mouse button and then selecting
“Generate Linker Script”.

inst Platform Studio SDK j 0sxilkernelNetwor! . =18] x|
File Edit Refactor Mavigate Search Project - iinx Tools - Device Configuration Run Window Help
(e [ B8 [2 | B BB [ -8 G- |35 -0-Q- B |/ -0l -
& | @oicH+
1 i+ Projects = O [ [2 main.c 52 | = O[ &= outine 2 1 = 0| i wekome 52 A € > =

= 1// Welcowe to Hilinx Platform Studio SDE ! =] S e ¥ e
207 m‘—m Welcome to Xilinx Platform
5// Thiz iz an automatically created source file to help you get Studio SDK 101
P ladd more files, navigate to File —> New -» File
may delete thiz file if you want to use only other files

Go Into Getting Started

Open in Kew Window
in{)
Build Project

Reebuild Project turn O;

Overview

W Paste
3 Delets

Mave...

Renarme

a5 Impart...
3 Export...

.4 Refresh

Close Praject

Ubd Generate Libraries and B5Ps

/ F?] Software Blatform Settings... | »

RUN A5 r
onsole &2 hmuemes‘
Debug As 4
, Bze_0_sw_platform]
Team Bc En erne [Networ projectsimicroblaze =u_plattorm
Compare With Y e 0% libsreltmeetr w1 10 b4 ... What's New

Restore from Local History...

Fir

iles for driver inte_vl_1l a from
10.1\EDE\sw\EilinxProcessor IPLiktdriversiinte_vi_11_aisrci to
C:YEDKFrojectsVincent) XI0SX1 lkerne INetvork) SDK_projectsimicroklaze O sw_platform
\microblaze 0% libsre)inte_vi_11_a\

Properties

l 1 Jrestos ‘ Buiding workspace: (48%) (1] =

After this a new window appears titled “Linker Script
Generator”. In this window you have to assign all the Code
Sections and Data Sections of the ELF file to
“DDR SDRAM C MPMC BASEADDR”.

< Linker Script Generator &
Heap and Stack:

Section | Size (bytes) [ Memor [

ELF file used to populate section info: Hesp o0 by cratl_linby_critk
Stack | Owi00 s oot ity ot

Application project name: [ kestos

| itestosiDebug/testos. elf

- Code Sections

~Reference Views (read-only)
Assign all Code Sections to: [DDR_sDRAM_C_MPMC_BAsEADDR ¥ |

Memaries:

Section | Size (bytes) | Memar [ Memar: [ address  [size |

text  DxD0DO04FO DOR_SORAM G MPMC_BASEADDR iimb_enitlr_dimb_entir 000000000 &K
FLASH_C_MEMO_BASEADDR 089000000 16384K

DDR_SDRAM_C_MPMC_BASEADDR.  (x8C000000 65536k

Add Section | Delete Section

Boot and Yeckor Sections:

i~ Data Sections

Section [ address [ Memar: |
Assian all Data Sections tai veckors.reset 0X00000000  mb_entl_dimb_entlr

vectors.sw_exception  0xU0DO0O0E  mb_entl_dimb_entlr
coctian | Size tbytes) | Memor I vectors. intermupt 0X000000L0  mb_entl _dimb_entlr

.veckors.hw_exception  0xDO000020  iimb_cntlr_dimb_cntlr

.rodata  0x00000006  BBR_SDRAM. &_MPIC_SASEADDR
.sbss2  0x00000000  BBR_SDRAN. C_MPMC_SASEADDR
.data  0x00000110  BBR_SDRAM. &_MPMC_SASEADDR
.shss 000000000  GER_SDRAM & MPMC_BASEADDR Output Linker Script:
s 0xD0DD0024  BBR_SORAM & MPMC_BASEADOR

| C:/EDKProjectsvincent(#105XikernelNetwork/SDK_projects/testOS) ..

Generate Cancel

XT‘\‘ 2009 Vincent Claes
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Click on the “Generate” button.
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Linker Script GEnerator

Linker Script generated successfully,

x|

After this we have to tell the gcc linker to link against the

xilkernel library.

ilirae Platform, Studio SOK - C:/EDK Projectsvincent/ XIDSXilkernelNctwork, system.ump

We do this by clicking with the
mouse button on your project and selecting “properties”.

\\rightll

Flo Edi Refactor Nedgate Search FProject - i Tooks - Devics Configuration Bun Window Help

Ire- 8 Qe VD |gG-6E-6-6- | #-0-%- ™5 |
[ | Bacoes

=leix

= O|[ @ mane 12 |

1// Welcome to Xilimx Platform Studio SDK !

-» File

b main()

e
- comy
B
* Delete

Rename

return 07

fxg Impor...
L Expert...
5 Refresh,
Close Proed.
TS snarace Lriee st ..

10 Genprate Liraries erd B2Ps

file £o help you get

v other files

Welcome to Xilinx Platform
Studie SDK 10.1

Letermining Size of ELF File

+ 112 coneo 23 [propmts]
,
b

e testos.elf
t  daca
2 295

bas dec
1060 2818

hex £ilename
BOZ testos.elf

Build complete for project testdS

BT

M
eclipse

Go to C/C++ Build and select the “Tool Settings” tab.

< Properties for test0s

C/C+ + Build
Info

1ol x|
G

Builders [~ Active Configuration

CfC++ Build

Project Type: IX\|IF|X MicroBlaze Executable
CPC++ Indexer

Project References Configuration: IDehug

|
j Manage...

~Configuration Setting:

=) 59 MicroBlaze © Compiler
P @ MicroBlaze-Specific Optior Al Options:
(5 Include Paths
(£ Debug and Optimization
¢ Miscelaneous
=58y MicraBlaze © Linker
(2 Libraries
-2 Linker Script
- Miscellaneous

D ool Settings |Eu\|d Settings | Build Steps I Error Parsers I Binary Parser I Environment I Macros I
Cormmand: |mh-gcc

~xk-mode-executable -g -00

Restore Defaulks Apply

o |
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Click on the “Add” icon.

Fie Edt fofador Navgate Sewsh Projec Xhew Tooks Device Corfiguraton Run Window Hep

o @8 pr——— g i
Grefer et 5] ©/C++ Build & e -
¥ Active Configuration
Bulders
TR Geveu ot o Welcome to Xl Pltform
H testOS { microblaze_ { CJC++ Indexer uaio
CR=3 { .0 v platform i Confiouraton: [Debun ] Mansge...
Configuration Settngs
ook Settngs | Buld Settings | Buld eps | Emor Parsers | Birery Parser | Envircrment | Macros |
= % Macblase C Compler Lraries 1 TECE )
. 28 Marosiace Soache Opter [ Lk i 8§
(B Incude patts
»?mmown‘um ey
5% Macttoze C nker Find
B st
S
(2 Unker Sopt
5 Mecebansous
Tutorials
1
Restore Defausks. Apply
) R
1462 296 1060 2818 DO vestoS.elf

Build complete for project testos

| | estos

Histant] 5] - & ... | [E) ostapp tomory.c-wo... |y € PR e e

A new messagebox appears, you have to write xilkernel as
library in this box and click the “OK” button.

Enter ¥alue x| Enter ¥alue x|
Libraries (-Iy Libraries {-Iy
| [ ilkermel

| |

Now it 1s time to program vyour FPGA with the generated
bitstream. Do this by clickin on the “Device Configuration”
menuitem and select “Program FPGA”. This will download the
.bit file to your Spartan3E FPGA.

- Platform Studio SDK 'EDKProjectsYincent/XI0SXilkernelNetwork /sy stem.xmp =18 1‘
Fie Edt Refactor Mavigate Search Project - Xiinx Tools | Device Corfiguration Run Window Help

Ici-Hola @ 8/#| k2]
[ Rcicr [ Program Flash Memory.
i cjcrt Projects 53 £8 Bistroan Settings... = O|[8= cutne 52 | ok Targets| =0

=Y ,ﬁ 4 710G Settings. - BRE o ¥
2/

Wiz microblaze_0_sw_platform = smich

MO RL SN IR RS SRR

= test0s { microblaze_0_sw_platform } /7 merp://wu.xics.he - pihreadh
& Binaries 4#include "xmk.h” = parametersh
' S#include "prhread.hr U yopio Lk
G#include "xparameters.h” - @5 newthread!
2] testos.d Tinclude "xgpio L.k @5 threadiattr
E ® ¢ newthreadsched
9/ - ® ¥ mainproc_pid
i0static pthread t nevthreadl; // sn identifier £or CIEating = new prhread © launched_pthread
1lstatic pthread_attr_t threadiattr; // an attribute identifer used for Creacing the new prhri © test start_func
izstatic struct sched param newshreadsched; // used for giving our new thread a priority leve @ man
iZstatic pid_t wainproc_pid; // an identifier used for killing the lover priority process
19
15void® leunched prhread(void Souwmmy)
185¢
17 int counter=0x0i:
18 xil_printf("\rin--- Killing test_start_func() ...\rin"):
15 if (kill{wainproc_pid) != 0
20
21 21l printf ("yrin-—- Error during kill operation...—-—-\£in");
22 ) =
ST _ b ) ) _'IJ I S | i
Problems | 5] Console 52 |properties | S s|#B-r5--0
CBuild [testOs]
C:/EDKPrajectsVincent/KI0SKilkernelletvork —pe microblaze O testOS.elf 5|

elfeheck passed!

®EtwTtETtETIET Determining Size of ELF File #rnessessssses

rh-size test08.elf
text  data hss dec hex f£ilename
28560 1376 14648 44584  =2e28 restOS.elf

Build complete for project testOS

writable Smart Insert | 7:21
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The “Program FPGA” selection will start up a new window where
you have to select the “BootLoop” ELF to be used in BRAM. This
will place a small boot program into the BRAM that point to
the start place in DDR-SDRAM where we will place our
application software. So click the “Save and Program” button.

< C/C++ - main.c - Xilinx Platform Studio SDK - C:/EDKProjects¥incent,X10SXilkernelNetwork/syst -|& x|

File Edit Refactor Mavigate Search Project - iinx Tools - Device Configuration Run  Window Help

lri-Nelhs B 82 Rem BB |- -G [$-0-%-|@F |H -Gl -

=R < sitstream settings x|

[E CfC++  Specify the ELF file to be marked for BRAM initialization for sach processor: = O || 52 outline 52 IMake Targets‘ =0
Processar [ Tvpe [ Initialization ELF [ Claes - R
microblaze_0 MICROBLAZE ] =l . Iy ——
S test = pthread.h
o \ U parameters.h
) \ sveandprogran | cancel | g
ENE ’ @5 renthreadl
5] testosld 7Hinclude "xgpio 1.h" @ threadiattr
\/ 8 { @5 nenthreadsched
a// . @ ° mainproc_pid
i0static pthread t newthreadl:; // an identifier for creating a new pthread +~ @ launched_pthread
llstatic pthread_attr_t threadlattr: // an attribute identifer used for creating the new pthr i@ test_start_func
1zstatic struct sched param newthreadsched: // used for giving our new thread = priority leve @ main
13static pid_t mainproc_pid: // an identifier used for killing the lower priority process
14
15void*+ launched pthread(void *duny)
16
17 int counter=0x01;
18 xil_printfi{™rin--- Killing test_start_func(} ...%rin");
19 if (kill(wainproc_pid] != 0}
20 1
21 xil_printf{"™rin--- Error during kill operation...—--\rin"]:
zz 3y =
Al — _ = e ;l_l JEN I
Probiems | ] Corsole £2 |Properties | @ E|#BE-ri-70
C-Build [testOs]
C:/EDKProjectsVincent/XI0OSKi lkernelNetwork -pe microblaze 0 testOS.elf B

elfcheck passed!

TEETTTEEERAE A Determining Size of ELF File snsssnsassnss
nh-size testOf.elf
text data hss dec hex filename

28560 1376 14648 44584 aeZd testOS.elf

Build complete for project testOs

(K1l

E | | Writable ‘ Smart Insert ‘ 721

Step 3: Write Software
Application

Now it is time to program our C-application that we would like
to debug on our HW platform. This C-application we use the
xilkernel as Real-Time Operating System (RTOS)

In your Xilinx Platform Studio SDK click on the “main.c” file
and remove all the code that is in the code window with the
code below (explanation of the code is as comment included):

// Development by Vincent Claes
// http://pwo.fpga.be
// http://www.xios.be

#include "xmk.h" // Xilinx Micro Kernel library
#include "pthread.h" // pthread library
#include "xparameters.h" // Platform parameters

#include "xgpio.h"
#include "xgpio 1.h"

//

static pthread t newthreadl; // an identifier for creating a new pthread

X‘[‘\‘ 2009 Vincent Claes
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static pthread attr t threadlattr;

// an attribute identifier used for creating the new pthread
static struct sched param newthreadsched;

// used for giving our new thread a priority level

static pid t mainproc_pid;

// an identifier used for killing the lower priority process

XGpio GpioOutput;
/* The driver instance for GPIO Device configured as O/P */

void* launched pthread(void *dummy)
{
int counter=0x01;
int Status;
xil printf ("\r\n--- Killing test start func() ...\r\n");

// next code used to kill the other proc if scheduling
// is Round Robin (RR-based) instead of Priority based.

if (kill (mainproc_pid) != 0)
{
xil printf ("\r\n--- Error during kill operation...---\r\n");
}
Status = XGpio Initialize (&GpioOutput,XPAR LEDS 8BIT BASEADDR) ;
XGpio SetDataDirection (&GpioOutput,1,0x0);

while (1)
{
XGpio DiscreteWrite (&GpioOutput, 1, counter) ;
xil printf ("\r\n%d", counter);
sleep (5000); // This is why we need a software timer!
counter++;

void* test start func(void *dummy)
int i=0, temp;

xil printf("--- In test start funct() ---");
mainproc _pid = get currentPID(); // parameter needed to kill this
//process in other thread

while (1)
{
i++;
if (i==25)
// spawn the thread after some time
{
pthread attr init (&threadlattr);
newthreadsched.sched priority = 1;
temp = pthread create(&newthreadl, &threadlattr,
(void*) launched pthread, NULL);
// NULL: It's used if the thread function must take in an argument

}
}

int main (void) {
xil printf("-- Entering main() --\r\n");

X‘[‘\‘ 2009 Vincent Claes
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//Wait for user input to start xilkernel...

xilkernel main();

//We never reach this line...

xil printf("-- Exiting main() --\r\n");
return 0;

Click now on the “save” icon; the software then will be
automatically compiled by the mb-gcc ( microblaze port of the
gcc compiler) and linked.

@ C/C++ - main.c - Xilink Platform Stud
File Edit Refactor Mawvigate Search P

Iy ol B8 &

I+
C,lt++ Projecks 23 =
&l B &
s o Lio m o Sttt

Step 4: Debug Application

Now it’s time for the final step: debug the application from
DDR-SDRAM. Be sure you have connected your board correctly to
the computer and it is powered on. Also connect your serial
DTE port to a RS-232 port of your computer. Open a serial
connection from your computer to the Spartan 3E board; for
instance by use of “Hyperterminal” and use 9600 bps as baud
rate.

Click on “Debug on Hardware” this option you can find from the
menu-item “Run” and then selecting “Debug As”.

% C/C++ - main.c - Xilinx Platform Studio SDK - C:/EDKProjects¥incent/XI05XilkernelNetwork/system.xmp =1 S
File Edit Refactor Mavigate Search Project - Xiinx Tools - Device Configuration | Run Window Help

lci- =lw B 82  Bee® |8 B | & - @ rnies sonched arerr |8 2 |8 -G -k - -
7 | FRcice+ %, Debug Last Launched  F11
[ Cfc++ Projects 83} =0 m Run History » = 0| 5= outline & IMake Targets‘ =0
F ‘ B & ¥ 1// Development by Wi Runfs 4 - BRy¥ e~
- microblaze_0_sw_platform 2// heep://pvo. fpga. RN = mkh
1S testos { microblaze_0_sw_platform B/ Brtpilfunaies T » L ® pthreadh
& Binaries ‘d#include "xmik.. = xparameters.h
(= Debug SHinclude "pthres 14 i e ) gpio Lh
[€) main.c GHinclude "xp- ‘$7 2 Debug on Simulator @ 5 newthreadt
e [2] testos.ld 7#include " @ 9 threadlattr
3 - @ newthreadsched
a//= ===t @7 manproc_pid
1nstat, ¥t newchreadi; // an identifier for creating a new pthread b launched_pthread
1istatic ad_attr_t threadlattr; // an attribute identifer used for creating the new pthr test_start_func
izstatic €truct sched param newthreadsched; // used for giving our new thread a prioricy leve || ™ @ main
1istatic pid t mainproc_pid; // an identifier used for killing the lover priority process
14
15void® launched pthread(void Tdunmy)
161¢
17 int counter=0x01:
13 xil_printf{"™rin-—- Killing test_start_func() ...\r\n"):
13 if (kill (wainproc_pid) != 0}
z0 {
z1 xil_printf (" rin--- Error during kill operacion...---%rin");
2z} -
Al _ R _'I_I_I'_I Bl
Prublems[ECunsu\e b5 IPrupemesl Eubi|tB-r3-=0
Device Configuration - Programming FPGA. .
INFO:iMPACT - 0011 0111 0001 1000 0000 0000 0000 0000 |
INFO:iMPACT: 579 - '1': Cowpleted downloading bhit file to device.
INFO:iMPACT - '1': Checking done pin....done.
Elapsed time = 1 sec.
Done!
. . -

Writable Smart Insert 72l ‘

N
X‘[‘\‘ 2009 Vincent Claes

xios Hogeschool Limburg



The next screen will appear;
button!

“Resume”

application.

< Debug - main.c - Xilink Platform Studio SDK - C:/EDKProjects¥incent/XIDSXilkernelNetwork/system.xmp

(the

File Edt Refactor Navigats Search Project - Xiinx Tools - Device Configuration Run Window Help

lci-Hols B8 & Rez | B8 |# -0 -G|S5 |8 -0 5o -

£ %roebug  TECiC++

debugger
application on the first line of the main()

the final step is clicking the

will

always

pause the

function of your

1B

%5 Debug 83 }

> %2 o S|

i# ¥ = O||e9= variables 53 ‘Breakpulnts‘MDdules|REg\stErs|

kD& X% =0

- § testS_Hw [xilnx CIC+H+ ELF]
(=)@ =MD target debug agent (23/02/09 1
E-o® Thread [0] (Suspended)
= 1 maini) at ..{main.c:57
b Debugger Process (23{02{0°
e CHEDKPrajectsWincentixIo:

_projsctsltestOs|Debugitestos olf (23/02/09 12:17)

Enjoy.

Vincent Claes
XIOS Hogeschool Limburg

5 _>lJ
— T Ewvo o0
53 ¥ =k
4y U pthreadh
55 S xparameters.h
i i e ™ zgpin Lh
S6int main (void) ¢ [P i
5 57| %il princf{"-- Entering maini) --irin”;: & rewthread,
58 xil_printf("-- press any key to continus--Yrinirin"); :s tm;‘?l‘i:’ et
59 //Uait for user input to start xilkernel... {3 nenthreadsche
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