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Sneak Peek Demo of JaeOS running a
Telnet Server using the IwlIP stack

Notes
B The software described in this document is still mostly based on what was the latest version of
the low level board support and the IwlIP stack in Xilinx’s Vivado 2014.3. The software package
was updated with the latest JaeOS and Embeddable Forth Command Interpreter and it was
tested on Vivado SDK 2015.1.

Building the Application

Unzip the contents of the zip file, it will create a folder named jaeos-demo with a repo and a
scripts subfolder under it.

Create an empty folder that is going to be your workspace.

Run the Xilinx SDK 2015.1 and select the folder you have just created as your work space.
Wait until the SDK finishes initialization and then close it down.

Copy jaeos-demo into your workspace folder.

In Explorer go to YOUR-WORKSPACE-FOLDER/jaeos-demo /scripts and run the batch file ref-
depo.bat once from that folder (just click it in Explorer).

Restart the SDK and select the same workspace again.

16:33:32 INFO: Restoring local repository preferences:
.\jaeos-demo\repo

Go to File->New->Application Project
B [n the dialog that pops up, set the following options:
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@ Mew Project

Application Project

Create a managed make application project.

Project name:  telnet server demo

Usce default location

C:h\Bxtrattest'JaeQ5-telnet-lwlP-ZedBoard_v1'\telnet_server_d Browse...

default

Target Hardware

=N R~

-y

Hardware Platform: Ized_hw_platformI[pre-defined] v] [Ngwl
Processorn ’ psl_cortexad 0 - ]
Target Software
Language: @C O Cer
05 Platform: -
Board Support Package: @ Create New  telnet_server_demo_bsp
Use existing
@ Bach Nedt> | [ Finish | [ Cancel

If your demo board is not a ZedBoard choose the appropriate hardware.

| have ONLY tried it on a ZedBoard so your mileage may vary.

B Click Next>

B The Templates screen pops up, select “JaeOS IwIP telnet demo”.
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ew Proje =
P New Project o [ ]

Templates .
e
Create one of the available templates to generate a fully-functioning
application project.

Available Templates:

Peripheral Tests Telnet into the ZedBoard using Jae05 and -
Forth.

Jaed5 Queue Demo
Dhrystone

Empty Application

Helle Werld

lwiIP Echo Server

Memory Tests

R5SA Authentication App

SREC Bootloader

Xilkernel POSIX Threads Demo
Zyng DRAM tests

Zyng FSEL

-

@:‘ Mext = Einish l ’ Cancel

B Click Finish, the SDK should create a hardware platform, a BSP and an application project and
build them all. It might take a minute.

Running the Application

An easy way to test the application is to run it over JTAG. Make sure that a JTAG cable is properly
connected to your board and the other end is plugged into your PC. The Xilinx SDK should auto
detect the cable and hopefully you don’t need to do anything to configure it. You will also need an



JaeOS running a Telnet Server using IwIP

Copyright © Andras Zsoter 2014-2015. All Rights Reserved.

07/July/2015

Ethernet cable to test the telnet server and it has to be connected to a network that has a DHCP

server on it.

| like to have a proper terminal on the serial port for this, so | usually connect Teraterm to the
ZedBoards UART with the following settings (COM port number changes on every system):

Tera Term: Serial port setup

==

Port: COM119 - oK
Baud rate: 115200 -

Data: |E|]|t—v| Cancel
Parity: none -

Stop: 1bit v Help
Flow control: nune—v

Transmit delay
0 msecfchar 0 msecfline

-

B |n the SDK the easiest way to launch the application is to right click the name of the application

(in this case “telnet_server_demo”):
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w C/C++ - telnet_server_demo_bsp/systern.mss - Xilinx SDE

File
i

Edit Source

Refactor

Mavigate Search Project Xilin

|®vﬁv@@%ﬁﬂm

[t5 Project Explorer &2

I 5= telnet_server_demo| b

a 7 telnet_server_demo_bsp
> 1 BSP Documentation

[ = ps/_cortexad 0

| & Makefile
[k, systerm.mss

4 5 zed_hw_platform

[ ps7_init_gpl.c
[ ps7_init_gplh
[ psT_init.c

[€] psT_init.h

(@ ps7_init.html
|=| psi_init.tcl
[ system.xml

Right click.

E

B
II—:;I

Then click “Run As...” in the menu that pops up and select “Launch on Hardware (GDB)”.

Bl cc

File E
mihs
[ Proj
v
- i
3
B
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&
7

B

New

Golnto
Open in New Window

Ctri+C
Ctrl+V
Delete

Copy
Paste
Delete
Source 3
Move...

Rename...

Import...
Export..

Build Project
Clean Project

Refresh [
Close Project

Close Unrelated Projects

Build Configurations
Make Targets v

Index

Show in Remote Systems view

Profiling Tools
Convert To...
Profile As
Debug As

Run As

Team

Target Information

This Board Support Package is compiled to run on the following target.

Hardware Specification: C:\Extra\test\Jac05-telnet-IwlP-ZedBoard_vl\zed_hw_platformisystem.xml
Target Processor: ps7_cortexad 0

Operating System
Board Suppert Package OS.

Name: jacos

=R

linx Tools  Run  Window He!p
LNCAN-RALERCRE R R R AR RUR SR AR RN Quick Access Iﬁl
b systemoml | i, systemmss 23\ =g &
elnet_server_demo_bsp Board Support Package i E
o:
[ Modify this BSP's Settings | | Re-generate BSP Sources| H

enview | Source

|| Problems | & Tesks | & Console 52 | I Properties| & Terminal | [£] sDK Log|

P iEEE BB -ri-=0

DT Build Console [telnet_server_demal

Invoking: ARM Print Size’

text data bss dec hex filename

183996 19572 1155724 1359292 14bdbc telnet_server_demo.elf

inished building: telnet server d welf.size’

£, 1 Lounch on Hardware (GD8) Mt

2 Local C/C++ Application
pp! )
3 Remote ARM Linux Application
ppl

rm-xilinx-eabi-size telnet_server_demo.elf |tee “telnet_server_demo.elf.size”

Run Configurations... i
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It should launch the application on your hardware.

If your terminal application (e.g. Teraterm) was properly connected you should see the following line on
it:

Press ENTER to continue.....
If that is not the case make sure that the terminal is connected.

After that hit ENTER once, the application should start doing various things printing some diagnostic
messages as it goes along:

Press ENTER to continue.....

Heap Start = &0x232AA0 Heap End = &0x242AA0

Telnet on TwIP demo for JaeOS compiled on Dec 10 2014 15:12:27.
Main Thread...

Twip_init(Q...

New task: 1DA684 6

Done.
Running Network Thread...
New task: 1E26E4 7

Network Thread.

————— TwIP Socket Mode Demo Application ------
Start PHY autonegotiation

waiting for PHY to complete autonegotiation.
autonegotiation complete

Tink speed: 100

New task: 1EA744 8

WWWDHCP request success
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Board IP: 192.168.0.100

Netmask : 255.255.255.0

Gateway : 192.168.0.1
Telnet server 23

New task: 1F27A4 9

Starting telnet server....

New tasTelnet...

OK

If you see an ‘OK’ that means the application has finished booting. There is a Forth command line
connected to your serial port and if you know how to issue commands in Forth you can.

Or just try the command words for now.

The IP address (shown in red above) would also have been printed on your serial line.
You can telnet into it and just try the same Forth commands.

This is it.

Creating a Bootable Image

So far | have been avoiding it in this document but in order to create a bootable image you will need a
First Stage Boot Loader (FSBL).

Once again go to File->New->Application Project.
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ew Proje =
P New Project o [ ]

Application Project »
Create a managed make application project. @

Project name: fsl::ll|

Usce default location

C:h\Bxtrattest'JaeO5-telnet-lwlP-ZedBoard_v1'\fsbl Browse...

default

Target Hardware

Hardware Platform: [zed_hw_platform v] [Ngwl
Processorn ’ psl_cortexad 0 - ]

Target Software

Language: @C O Ce+

05 Platform: ctandalone -

Board Support Package: @ Create New  fsbl_bsp

Use existing

@ < Back Nei> || Finish || Cancel

After you hit Next> just select Zynq FSBL from the Templates list.
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P New Project o [ ]

Templates .
e
Create one of the available templates to generate a fully-functioning
application project.

Available Templates:

ro

Peripheral Tests First Stage Bootloader (FSEL) for Zyng. -
Jaeds wIP Telnet Server The FSBL configures the FPGA with HW
Jaed5 Queue Demo bit stream (if it exists) and loads the
Dhrystone Operating System (05) Image or

Empty Application Standalone (54) Image or 2nd Stage Boot
Helle Werld Loader image from the neon-veolatile

IwIP Echo Server merncry (MANDMOR/QSPI) to RAM
Memory Tests (DDR) and starts executing it. It supports
R5SA Authentication App multiple partitions, and each partition
SREC Bootloader can be a code image or a bit stream.

Kilkernel POSIX Threads Demo

EEH? DRAP tests

@:‘ Mext = Einish l ’ Cancel

Hit Finish. The FSBL should build relatively quickly.
Once it is done, click on the telnet_server_demo project in order to highlight it.

Then right click it and choose ‘Create Boot Image’ from the pop up menu.
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B o/Cor fsblbsprs

[E=N TR )

File Edit Source Rename... B2 bn Window Help

- | e o -6 - E- G- B0 Q- B -TIE - WD Quck Accss Ellecz=

B Project Explorer 53| i Export.. i systemmss |3y system.mas 5 | =g &
< fobl =)l

N ; ;b‘ . Oz |>ard Support Package —

A A Clean Project L

b =5 telnet_server_d - E L3

4 [ telnet_server_d) 1 Refresh P> BsP'sSettings | | Re-generate BSP Sources |

» i BSPDocum Close Project

4 Local [default]
> = Auto Discovere

% p=n

1 telnet_server_demo

Crete BootImage 1d Finished (tock 138ms)

Change Referenced BSP
Generate Linker Script
€/C++ Build Settings
Run C/C++ Code Analysis

Properties

Alt+Enter

5= psl_cortexa Close Unrelated Projects ation
l&: M::‘Emi T Ea s , Ppport Package is compiled to run on the following target.
system.mss
4 8 zed_hw_platfor T , Eification: C:\Extra\test\JacOS-telnet-wlP-ZedBoard_viized_hw_platformi\system .l
[ peT init_gpl Inder , processor ps7_contexaa 0
[€ ps7_init_gpl
[ psT_init.c Show in Remote Systems view ftem
l¢] psT_inith Profiling Tools » tPackage OS.
@ psTinithtn  conet T, ne: standalone 2
= psl_init.tcl
Nk Profile As > ke
| systemaml
Debug As v E =F -
o , [ Tasks | B Console 22 = Properties & Terminal | [£] SDK Log | B EE Rt B-rs-=0
un As
Ie [telnet_server_demo]
Team * B Incremental Build of configuration Debug for project telnet_server_demg **** -
Compare With »
= Restorefrom Local History... /g to be done for “all’.
4 Target Connection

At that point the SDK will pop up a dialog for creating a boot image and it should actually be fully
populated as the SDK will figure out that you only have one FSBL and one application project in your

work space.
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@ Create Zyng Boot Image

Create Zynq Boot Image

Creates fynqg Boot Image in .bin and .mcs formats from given FSBL elf and partition files in specified output folder.

@ Create new BIF fild ) Import from eisting BIF file

i o

Output BIF file path:  Ch\Bxtra\test\JaeO5-telnet-lwlP-ZedBoard_v1\telnet_server_demo‘\bootimage\telnet_server_demao.bif Browse

[T Use Authentication
Authentication keys

Browse Browse
Browse Browse
Browse
[7] Use encryption
Encryption key:
Browse
(@ BRAM EFUSE
Boot image partitions
File path Encrypted Authenticated Add
(bootloader) C:\Extrattest'JaeQS-telnet-lwlP-ZedBoard_v1'fsbl... none none
C\Extra‘\test'\ JaeO5-telnet-lwlP-ZedBoard_v1'\telnet_server_de... nane nane
Down
Output path: C\Extra\test'JaeO5-telnet-lwIP-ZedBoard_v1\telnet_server_demo‘\bootimagetBOOT bin
=
'\?,' Preview BIF Changes] [ Create Image l l Cancel ]

Click Create Image and wait for the boot image to be generated.

The boot image is called BOOT.bin and it will be located under your telnet server demo project directory
as shown (i.e. telnet_server_demo\bootimage\BOOT.bin).

You can copy the resulting BOOT.bin image to an SD card and boot from it.

Since you probably need to power down the board to swap SD cards make sure that you do reconnect
the terminal program to the serial port since the port tends to disappear when the ZedBoard is turned
off (‘self powered’ USB to serial converter).



