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1 Introduction
This document describes a simple PowerPC based design that illustrates the use of Xilinx
Micro-Kernel (XMK) operating system.

2 Reference Design Requirements
This reference design will require the following software and hardware setups.

21 Software

The software requirements for this reference design are:
WindowsXP
Xilinx 1SE 10.1 with Service Pack 2
Xilinx EDK 10.1 with Service Pack 2

2.2 Hardware

The hardware setup for this reference design is:
Computer with 1 GB RAM and 1 GB virtual memory (recommended)
Avnet Virtex-5 FXT evauation board (Revl)
Straight through RS232 cable

Power supply
JTAG programming cable (USB or PC4)



3 PPC XMK Design Block Diagram

This document describes a simple PowerPC based design that illustrates the use of Xilinx
Micro-Kernel (XMK) operating system. Please refer to the “Using Xilkernel” chapter of
the Platform Studio User Guide for information on the Xilinx Micro-Kernel operating
system. The following figure shows a high-level block diagram of the PPC XMK design.
The design consists of
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Figure 1 — Reference Design Block Diagram




4 PPC XMK Design Software

The PPC XMK software source code is located in the /xilkernel_demo folder of the
project directory. The PPC XMK software consists of the following threads:

Thread Description
shell This is the main controlling thread and presents a shell with afew smple
commands from which you can launch the other demo threads.
prodcon Producer consumer example thread(s) using message queues.
[list Linked list demo using the buffer memory allocation interfaces.
sem Semaphore example showing multiple competing threads using

semaphores to coordinate.

TicTacToe | Simple tic-tac-toe game, which illustrates how to dynamically assign
stack memory to a thread when creating it.

TimerTest Simple time management demo.

prio Thread illustrating dynamically changing priorities and priority queuesin
the kernel structures.

mutex Mutex demo, illustrating pthread mutex locks.

clock Simple thread, using the second timer device and handling interrupts

from it, to keep track of wall-clock time. This illustrates user-level
interrupt handling.

standby Simple standby thread.

5 Setting Up the Board
Perform the following steps to setup the board for running the PPC XMK demo.

Verify the Power switch, SW7, isin the OFF position.

Install ajumper on JP3 pins 2-3

Install a jumper on JP2 pins 2-3

Install ajumper on JP1 pins 1-2

Install a jumper on JP5 pins 2-3 (FPGA JTAG mode)

Connect the power supply to the J11 connector on the FXT evaluation board and
also plug it into the AC outlet.

Connect the USB JTAG cable to J9 and the USB port of the PC.

Connect a straight through RS232 cable to the board DB-9 connector (P1) and the
serial port of the PC. Alternatively, you can use an RS232-USB adapter and
connect this adapter to the DB-9 connector and the USB port of the PC. In this
case, you must install the RS232-USB driver for the adapter.

9. Slide the power switch to the ON position
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6 Implementing the Design

Select Software > Build All User Applications to compile the software.

Select Device Configuration > Update Bitstream from the XPS GUI to build
the design.

Connect power to the J1 connector.




Start a Hyper Terminal session and set the serial port parameters to 19200 baud
rate, 8 bits, 1 stop bit, no parity and no flow control.

Select Device Configuration > Download Bitstream from the XPS GUI to
download the Memory Test design to the board. The memory test program will
run on the board and you should see the following on the Hyper Terminal.

& COW_Part - HyperTerminal

Edt Yew Col Transfer Hep
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Entering main{) —-

Star’rlng HemoryTest for DDR? SODRAM_16Mw32 -
Running 32-bit test. =il
Running 16-bit test. . PASSEDY
Runnmg 8-bit tef . PRSSEDY
- Exiting maini} -

Connected 0:00:33 BNEINY 19200 241

Select Debug > Launch XM D from the XPS GUI to download the PPC XMK
software to the external DDR2 SDRAM and run the program. The XMD
command window will appear and it should look similar to the window shown in
the following figure.

e CAEDK_81\bin\nt\xmd.exe
DCR : Dizahled

Connected to “ppc' target. id = A

Starting GDB server for "ppc' target ¢id = B> at ICPF port no 1234

Target reset successfully
section, .vectors: BxBBBEBEEE-UxBH
section, .text: BxB00020eB-0xBEBE
section, .boot@: BxFEfFEOBE0-OxFff
section, .boot: BxffEffffc—0xA0
section, .rodata: BxBE08L370-Bx
section, .fixup: BxBE00eB3E8-0x0
section, .got2: BxBB00eB4c—-BxBO
section,. .sdataZ: BxBEB@eB6c—Bx
section,. .data: BxBPBAed70-Bx80
section,. .sdata: OxPBBBBe418-Bx@
section. : BxB0Bde 446—8xBH
section, BxPBBRe568 —BxAPA12F 48
section, tack: BxABA12f48-BxBBA13IF560
section, eap: BxPBAB13f50-0:xB0014Ff58

Dovnloaded Program xilkernel_demo~executable.elf

Setting PC with program start addr = Bxfffffffc

PC reset to Bxfffffffc, Clearing MSR Register

PC reset to Axfffffffc, Clearing MSR Register

Processor started. Type "stop" to stop processop
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After successful PPC XMK code download to the board (as shown in the XMD
command window), the PPC XMK program will run and you should see the
following on the Hyper Terminal.

& CEWA_T - Hyper Termmnal
Dl gl Wam gall Transfer bep
D& &5 OF5 oF

shell>
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Enter “help” to get alist of commands.

& D0 _1 - Hypar Tesmenal

Ok ot N Cal Trache Help
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shellxhalp

List of conmands
run Sprogras_numy: Ben o program. For e.g. “ron @0 looads the first progrom.

time THHHMT : Sei/Disploy the current time.
< tandhy : Suspend all tasks for 10 seconds. Idle task esxecutas,
clear : Clear the screen
lizt : Ligt the progerams loaded for thiz example sustem
help : This help screen
exli : Exat this shell
shell>_
Coerctid 100 e 13600 8-H-1 5
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Enter “list” to get alist of programs.

& COM_T - HyparTerminal
Els Eft i Ol Jrarchs  Helo
Do = 5 O F

chaal 17help

List of conmands . )
run < ﬁral_nuu} Fun a program. For e.g9. "run 8" loads the first progeam.

iime 7 Setf/Dizplay the current time
s tamdby : Suzpend all tazks for 18 secunds Tdle task executes.
clear : Clear the screen
list ; Lizt the programs loaded for this edonple system
help ¢ Thiz help screen
et ¢ Exit thiz shell
shellxlist
List of prograns loaded 1n this example swstom
: MEMORY - Linked lizt example uszing buffer memory allocation
1: SEH Senaphores emanple
rag P'H[I][IIII: Producer consumer example using message queues
3: TIMER - Timer example, illustrating software timers
4 TICTRC : TicTacTos thread with denanicallw assioned large stack
G: MUTEX : Hutew leck demo
6 PRI : Priority gueue demo
shall
e k|

Enter “run” followed by a number (0-6) to run a program. For example, enter
“run 4” to play the Tic-Tac-Toe game.

& DA - Flyper Terminad
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exit : Edit this shell
shell>list

Llst of programs loaded in thiz exsmple syziem
HEMORY : Linked lizt example using buffer memory allocation
¢ Semaphores exanple .
FRODCON: Producer consumar emample using mossage quoues
: Timer example, illustrating sof tware timers
TICTAC : TicTacToe thread with dunomically azsigned large stock
MUTEX : Hutex lock demo
FRID ¢ Priority queus dens

shell>run &

-— shell going into wait-mode to join with lavnched program.
TICTAC: Game Starting

HE}TI[:: i|:'.err|anl: board -—>
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