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Overview

* This demonstration includes:
— Hardware and software system bring up
* |nitial System Bring up
* PPC controlled upgrade

— Dynamic upgrading of both hardware IP and software
object modules while both the FPGA and OS remain
active.
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What will be covered

e System bring up from power on or system reset
— Multiple switch selectable configurations

— Hardware and SW bring-up
— FPGA configuration
— System ACE-CF bootrom

 ACE via JTAG loads system image from CF and boot
VxWorks

— System ACE-CF bootloader
* Retrieve system image from CF via ACE MPU port & boot

VxWorks



What will be covered

* Virtex-ll Pro self-upgrade using System ACE-CF
— PPC selection via ACE-CF MPU Port

— Hardware and SW bring-up
— FPGA configuration
— System ACE-CF bootrom

 ACE via JTAG loads system image from CF and boot
VxWorks

— System ACE-CF bootloader
* Retrieve system image from CF via ACE MPU port & boot

VxWorks



What will be covered

* Virtex-ll Pro self-upgrade using System ACE-CF
— Load a new software module

* Dynamically link a new software module with VxWorks
— The OS stays up during this process

— Reconfiguration of Virtex-1l Pro

* ACE file moved from CF via MPU port to RAM
— .ACE file played over MPU to JTAG under PPC control
— OS stays up during partial reconfiguration

e



Quick Start

1. Bootrom Process - Set config addr = 7 to configure FPGA and launch VxWorks OS.
Screen will be cleared and the Xilinx, WRS logo screen appears. LED Pattern A runs

2. LED Pattern B is generated by a SW module built into the VxWorks image; this pattern
appears on the GPIO LEDs

3. HW upgrade #1 performed using the System ACE MPU port with the
partial inv.ace file. LED pattern changes to LED Pattern C

4. SW upgrade #1 is performed using the dynamic loading capability of VxWorks. Retrieves
a new SW module to replace the built-in SW module from the Microdrive
(/VXWORKS /MODULES/ML300walk one inv.out).
LED pattern changes to LED Pattern D

5. HW upgrade #2 performed using the System ACE MPU port and the
partial buf.ace file from the Microdrive. LED pattern changes to LED Pattern E

6. SW upgrade #2 using dynamic unloading capability of VxWorks. Reverts back to the
original built-in SW module. LED pattern changes back to LED Pattern B
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Quick Start (cont.)

7. System is now in the original state before the upgrade process began. The SW and HW
components are now identical to that of the starting point.

8. LED Pattern A is displayed and the initial Xilinx & WRS logo screen appears.

9. Bootloader Process - Set config addr = 3 to configure the FPGA and launch the
bootloader. The bootloader retrieves the VxWorks image from Microdrive
(/VXWORKS/IMAGES/vxWorks). Repeat steps 2-8




Files

e Files under xi1inx.sys control
— Contents of x11.1Nx listed below

Addr | Sub-directory ACE File HW SW Comment

0

1

2

3 | vxboot vxboot1 cf.ace | Full_IP.bit | bootloader | HW(bit) +SW(elf) ACE
4

5

6

7 | vxworks ML300lab5.ace | Full_IP.bit | bootrom HW(bit) +SW(elf) ACE

Note: HW + SW ACE files consist of a ELF file concatenated with a bitstream
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Files

* Files not under xi1inx.sys control
— All on Microdrive (local file system)

File

Location

Comment

vxWorks

Local File System

VxWorks System Image Retrieved by bootloader
from Local Disk Drive

partial_buf.ace

Local File System

Partial Bitstream Loaded from Local Disk Drive

partial_inv.ace

Local File System

Partial Bitstream Loaded from Local Disk Drive

assorted bmp files

Local File System

Bitmap Images retrieved from Local File System
and Displayed on screen

mi300walk one
inv.out

Local File System

VxWorks SW Module Dynamically Loaded and

Unloaded



ML300 Screen shots
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2. Running initial
0S SW
LED Pattern B)

LED Pattern E)

6. SW Upgrade #2
LED Pattern B)

Partial Hardware Reconfiguration

* MPU port and Xilinx.sys controlled partial
reconfiguration through the JTAG CFG port while
maintaining a running VxWorks system
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3. HW Upgrade #1 7. Back to initial
LED Pattern C) OS image

Dynamic Linking

« A system image, based on the included set

O

OS functionality and built-in application
code is produced at compile time.
DYNAMICALLY
LoAD

:I DYNAMICALLY
UNLOAD

B | 0
|
A running VxWorks system can be

I upgraded via a dynamic linker loader

source code, while your target is running

~ This allows you test out your application
code one module at a time on top of an
existing vxWorks image.

—Loads and unloads your compiled
System Image

System Image

4. SW Upgrade #1 8. Logos
LED Pattern D) LED Pattern A)

Partial Hardware Reconfiguration

* MPU port and Xilinx.sys controlled partial
reconfiguration through the JTAG CFG port while
maintaining a running VxWorks system
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System Image

« A system image, based on the included set
OS functionality and built-in application
code is produced at compile time.

DYNAMICALLY
LoAD

DYNAMICALLY
UNLOAD

= | [
A running VxWorks system can be
upgraded via a dynamic linker loader

~ Loads and unloads your compiled
source code, while your target is running

~ This allows you test out your application
code one module at a time on top of an
existing vxWorks image.

System Image
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ML300 LED Patterns

* Pictures of Patterns A,.B,C,D.E
— Cylon = pattern A

— 2 Walking ones = pattern B
— 2 walking zeros = pattern C
— 4 walking ones = pattern D

— 4 walking zeros = pattern E




Step 1

Configure FPGA & Boot OS

System ACE configures FPGA with full HW IP and boots
VxWorks OS over JTAG CFG port

— The ACE file contains a concatenated VxWorks system image
emulating bootrom behavior
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Step 1

* FPGAis configured & Memory loaded with VxWorks OS

— SYsACE configures FPGA & boots OS
using JTAG CFG port

+ Set Mode Switchto 7 >

 Turn Power ON

— FPGA Configures as expected
— VxWorks boots from RAM

— Once kernel initialization is completed,
VxWorks enters multi-tasking mode

e ()




Step 1

— VxWorks OS boots and application is spawned in multi-tasking

— VxWorks Splash Screen (BSP Version 1.2/0/p)

* Qutput to HyperTerm
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Step 1

Each step is reflected on serial terminal
— Full sequence (Steps 2-8) shown here

# g ml300seq - HyperTerminal - 10| x|
Eile Edit wiew Call Transfer Help

viewhmp: Reading file cfB.- bmp./xuwZ_bnp

Menu press switch to activate:
sW? — Turn ON all General Purpose LEDs

2W? - Walk LEDs Counter—Clockuwisze

513 - System AGCE MPU Rehoot to ML3IBA Loader

214 — Suystem ACE MPU Reboot to ML388 Loader

5W15 - System AGCE MPU Rehoot to Uxllorks Bootloader

26 — Sustem ACE MPU Reboot to UxUWorks SW Only ACE File
5W1? - Print Help Menu

viewbmp: Reading file /cfB.- bmnp/runsw.bmnp

viewhmp: Reading file /cfB-bmp-hw_upgrade.bnp

sysacempu jtag: File /cfB-/pr_acespartial_inv.ace: 16278 bytes

sysacempu? jtag: 16278 bytes read from bhinary file AcfB-spr_acerspartial_inv.ace
sysacempu2 jtag: Re—configuration successful

viewhmp: Reading file /cfB-bmpsduynamic_linking.bmp

viewbhmp: Reading file ./cfB.bnp hu_upgrade . bmp

sysacempu? jtag: File scfB-pr_acerspartial_buf.ace: 13185 hytes

sysacempu2 jtag: 131685 bytes read from bhinary file AscfB-/pr_acespartial _buf .ace
syzacempu? jtag: Re—configuration successful

viewhmp: Reading file cfB-/bmp/dynamic_linking.bmp

viewvhmp: Reading file /cf@-bmp/runsw.bmp

viewhmp: Reading file /cfB.bmp./xuw_bnp

Connecked 4:49:42 Auto detect 115200 &-M-1 SCROLL |CF'.F‘S |NLIM |Capture |F‘rint echo




Step 1

* Logo Screen appears
* LED Pattern A runs

2 XILINX
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Step 2

* This screen shot appears

» LED Pattern B runs from originally loaded
software

RUNNING SOFTWARE
ML300
Screen FROW
BOOTED VXWORKS IMAGE




Step 3

Partial Reconfig Local File System

B 1. Request an ACE file from System ACE-CF / Local file system
B 2. Receive the ACE file via the MPU port, loading it into RAM

3. Send the ACE file back to the MPU port; System ACE plays the ACE file
over JTAG CFG Port, performing a Partial reconfiguration of the FPGA

/s JTAG
=/ Development
ChipScope Pro i pepug

-— f w

JTAG
TST
——

EIXILINX

F 4
bits
" A .
3
System ACE" |

2
3| CFG GPIO




Step 3
* HW Upgrade #1

— Partial Reconfiguration of |OBs
* Activates inverters on LED outputs

— LED Pattern C runs

Partial Hardware Reconfiguration

* MPU port and Xilinx.sys controlled partial

ML300 ‘ reconfiguration through the JTAG CFG port while

maintaining a running VxWorks system
Screen




Step 3

* Retrieves an ACE file through the MPU port from
the CompaCt Flash (/ch/pr_ace/partial_inv.ace)

— Reads it into RAM
* Plays this ACE file back out to the MPU port

* System ACE plays it to the JTAG CFG port

— Partial reconfiguration of FPGA

— Changes the LED buffers to Inverters, from LED
Pattern B to LED Pattern C

ml300seg - HyperTerminal =10 x|

h p R d ng f 1 sofdshm p/h upgrade . hmp

.

sy mpu2jtag: File ~cfB-pr /p rtial_ 1 u.ace: 16278 hyt 'J
sYs mpud jtag: 162?8 hyt read from bhinary file AcfB pr_acespartial_inv.ace

sYS mpu2jtag: Re—conf igurati ccessful j

|Cnnnected 0:00:45 Auto detect |1 152008-N-1 [SCROLL  [CAPS  [WUM  [Capture  [Print echa 4




Step 4

Dynamically Load Software Module

Use VxWorks' Loader to dynamically update the system
image while maintaining a running VxWorks system.

System ACE-CF provides local file system

Host

JTAG
Development
and Debug

A
=

Chi pScope Pro

.'.~
- i

JTAG
TST

Il 1. Request an
ELF file

B 2. Receive the
ELF file via




Step 4

* Software Upgrade #1
— LED Pattern D

Dynamic Linking

« A system image, based on the included set

OS functionality and built-in application
ML3OO code is produced at compile time.
E— DYMNAMICALLY DYNAMICALLY

Screen sy || o0 Unioao |
« A running VxWorks system canbe | swmeo
upgraded via a dynamic linker loader

— Loads and unloads your compiled I
source code, while your targetis running System Image
— This allows you test out your application
code one module at a fime on top of an
existing vxWorks image.

Presantation Name 21 Wiz Confidential w |

System Image




First Software Upgrade

* Dynamic linking
— Done using VxWorks loader (14)
— Loads m1300walk one inv.out Software module

— Initially booted VxWorks image stays up and running

* Allows upgrade of the software "driver"
— After performing a hardware upgrade

— New SW drivers may be necessary to take full
advantage of the new functionality provided in any

hardware upgrade.

# g ml300seq - HyperTerminal § =101
I |u iewbmp: Reading file cfB-bmpsdynamic_linking.bmp | |j
|Cnnnected 0:20:55 |F'.ut|:| detect |1 15200 53-N-1 SICRGLL |CF'.F‘S |NLIM |Capture |F‘rint echo v




Step 5

Partial Reconfig Local File System

B 1. Request an ACE file from System ACE-CF / Local file system
B 2. Receive the ACE file via the MPU port, loading it into RAM

3. Send the ACE file back to the MPU port; System ACE plays the ACE file
over JTAG CFG Port, performing a Partial reconfiguration of the FPGA

/s JTAG
=/ Development
ChipScope Pro i pepug

-— f w

JTAG
TST
——

EIXILINX

F 4
bits
" A .
3
System ACE" |

2
3| CFG GPIO




Step 5

* Hardware Upgrade #2

— Partial Reconfiguration of |OBs
» Removes inverters on LED outputs

— LED Pattern E

Partial Hardware Reconfiguration

* MPU port and Xilinx.sys controlled partial

ML300 ‘ reconfiguration through the JTAG CFG port while

maintaining a running VxWorks system
Screen




Second Hardware Upgrade

* Retrieves an ACE file through the MPU port from
the CompaCt Flash (/ch/pr_ace/partial_buf.ace)

— Reads it into RAM

* Plays this ACE file back out to the MPU port

* System ACE plays it to the JTAG CFG port
— Partial reconfiguration of FPGA

— Changes the LED Inverters back to buffers, from
Pattern E to Pattern D

mi300seg - HyperTerminal =0l x|
]J p R d ng f 1 scfB.-bm p./h pg ade . bmp ;I
sy mpu2 jtag: File /cf@./pr e/par 1_]:! f ce: 13185 hytes
sys mpud jtag: 131@5 ]J_l,!t read frum ]J ry f le /cfBrspr_acespartial_buf _ace
sUs mpu2jtag: Re—configurati ccessful j
|Cnnnected 1:51:20 Auko dekect 115200 8-M-1 |5CROLL |CF'.F‘S |NLIM |Capture |F‘rint echo v




Step 6

Dynamically Load Software Module

Use VxWorks' Loader to dynamically update the system
image while maintaining a running VxWorks system.

System ACE-CF provides local file system

Host

JTAG
Development
and Debug

A
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Chi pScope Pro
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JTAG
TST

Il 1. Request an
ELF file

B 2. Receive the
ELF file via




Step 6

* Software Upgrade #2
— LED Pattern B

Dynamic Linking

» A system image, based on the included set

OS functionality and built-in application
M |_3OO code Is produced at compile time.
T — DYNAMICALLY DYNAMICALLY

Screen sy || o0 MoAD |
* A running VxWorks system canbe | swmo
upgraded via a dynamic linker loader

— Loads and unloads your compiled I
source code, while your targetis running System Image
— This allows you test out your application
code one module at a time on top of an
existing vxWorks image.

Presentation Mame 21 Hilnx Confidential w |
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Second Software Upgrade

* Dynamic linking
— Done using VxWorks unloader (un1d)
— Unloads m1300walk one inv.out Software module
— Initially booted VxWorks image stays up and running

* Allows removal of the software "driver"
— After restoring the hardware to original condition

#g ml300seq - HyperTerminal

File Edit Mew Call Transfer Help

viewbmp: Reading file Acf@/bmpsdynamic_linking.bmp
vievbmp: Reading file scfB bmpsrunsw.hmp
viewbmp: Reading file /cfB. bmp/xw2._bhnp

Connecked 1:47:23 Auto dekect 115200 8-M-1 SCROLL |CF'.F‘S |I"-.II_IM |Capture |P'rinl: echo




Step 7

* After Software Upgrade #2
— System is restored to initial hardware and software

RUNNING SOFTWARE
ML300 ‘
Screen FROW




Step 8

* Logo Screen reappears
* LED Pattern runs again
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Step 9
Configure FPGA & File System Bootloader

* Full FPGA configuration & System ACE via JTAG loads
Local File System bootloader

— The ACE file contains a concatenated Bootloader that retrieves
VxWorks system image from Local File System Microdrive disk

JTAG
Development

B 1. Request an ACE file

m
=

ChipScope Pro

~e " = from System ACE
— J?!AG B 2. ACE file is played
TSTL over JTAG

3. Bootloader fetches
System Image




Step 9

Configure FPGA & File System Bootloader

FPGA is configured & DDR Memory loaded with local file
system Bootloader

SysACE configures FPGA & loads bootloader
Bootloader retrieves VxWorks image from Microdrive

Press SW15 (top of ML300, to [N R
the right) 5ot TN

— Performs PPC Self-Upgrade of
HW and OS




Step 9

* Bootloader program

— System ACE via JTAG
control moves bootloader

#gml300seq - HyperTerminal
File Edit Wiew Call Transfer Help

program to RAM (DDR)
— Runs in DDR memory

— Retrieves VxWorks image
from the local file system

(Microdrive) ) !

CPU: HML3IBB UirtexII FPro PPC485 Rev D
Version: 5.4.2

BSP version: 1.2/8-p

Creation date: Hov 13 20882, B89:86:49

Presz any key to stop auto—-hoot...
a

auto—hooting...

hoot device : sysace=1

unit number - a

uuuuuuuuuuu her : 8

file name : AofBovyworkssimagessvxllorks
flags <f> - Bx8

Attaching to System ACE HPU. don
Loading AcfB-svxuorkssi mag /0 xH Pk .1118688
Starting at B8x10000.

|Cnnnec

ked 1:11:09 |.ﬁ.ut|:| detect 115200 5-M-1 SCROLL |C.ﬁ.F‘S ‘




Step 9

* Qutput to HyperTerm
— VxWorks Splash Screen (Back to BSP version 1.2/0/p)

* After the bootloader is done
— User can repeat steps 2-8
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ML300 Buttons

e Buttons on ML300

— Cause actions as listed below

— The buttons are polled by SW; hold for a long moment then
release

« SW?7 - All Board LEDs on SW14 - ML300 Loader

o SW9 - Walk Board LEDs SW15 - VxWorks bootloader
CCW « SW16 - VxWorks bootrom

 SW10 - LED Pattern A e SW19 - Print Help Info

e SW13-ML300 Loader SWe, 8, 11, 12, 17, 18 - NOP

(e



Summary

* Virtex-Il Pro system bring up from power on or
system reset
— Multiple switch selectable configurations

— Hardware and SW bring-up

— SW3 - FPGA configuration and
System ACE-CF bootloader

* Retrieve system image from CF via
ACE MPU port & boot VxWorks

— SW7 - FPGA configuration and
System ACE-CF bootrom

* ACE via JTAG loads system image
from CF and boot VxWorks

o B ;"__.

|"$\} IB 74
EEEEE@E@ ¥




Summary

* Virtex-Il Pro self-upgrade using System ACE-CF
— SW15 & 16 Polled by PPC SW
— PPC selection via ACE-CF MPU Port

— Hardware and SW system upgrade

— SW15 - FPGA configuration and
System ACE-CF bootloader

* Retrieve system image from CF via
ACE MPU port & boot VxWorks

— SW16 - FPGA configuration and
System ACE-CF bootrom

* ACE via JTAG loads system image
from CF and boot VxWorks
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