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HTTP Demo (MCB2300)

Overview

Aim
To demonstrate easy networking implementation using RealView Real-Time Library
and RealView MDK, highlighting;

Networking Components of RealView Real-Time Library.
Integration of Real-Time Library with RealView MDK.
Configuration wizards for Networking and RTX real-time kernel
Control of hardware across TCP/IP network.

Requirements

e RealView MDK v3.01 or higher

e HTTP example file (MBC2300 version)
0 Open project...KeilMARM\Boards\Kei\MCB2300\RL\TCPnet\Http_demo
o Downloaded from http://www.keil.com/download/docs/328.asp
o Atmel and STMicroelectronics versions are also available from www.keil.com

MCB2300 Evaluation board.

Ethernet cross-over cable.

Two USB cables — one for ULINK2 (or ULINK) and one for board power.
ULINK2 or ULINK

Conventions

@ Box shows actions for demonstrator or user of demo.
Icon represents the button controls to be used.

Information.
Further information on RealView Real-Time Library and TCP/IP is available in:

Application Note 192
Using TCP/IP Examples on ARM-powered Evaluation Boards
http://www.keil.com/appnotes/docs/apnt _192.asp
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RealView Real-Time Library

RTL-ARM offers a library of commonly used components to aid developers in
developing their applications. RTL-ARM includes:

The RTX Real-Time Kernel, a full-featured Real-Time Operating System that provides
functions for: time management (for timeout or delay), semaphore management (for resource
sharing), event management (for task synchronization), and mailbox management (for task
inter-communication). The Kernel is easily retargeted using a single configuration file.

The TCP/IP Networking Suite (TcpNet); a ground-up TCP/IP stack implemented specifically
for embedded applications. It includes TCP and UDP sockets, PPP and SLIP interfaces,
DNS, Telnet, TFTP, SMTP, and an Embedded Webserver with CGI and password protection.
The stack works with Ethernet or Serial (Modem) interfaces. Preconfigured examples are
provided for several standard evaluation boards.

The Flash File System which allows you to save files in Flash or ROM (RAM support is
currently in development). These are useful in systems that require large amounts of data
storage or for systems with internet interfaces (HTTP or FTP).

The USB Device Interface which implements standard USB devices such as HID or Mass
Storage.

The CAN Interface which provides a classic CAN driver that interfaces to the RTX Real-Time
Kernel.

While it is possible to implement an embedded program without using a real-time
kernel, a proven kernel like Keil RTX enables developers to save time, produce a
reliable, expandable system and makes software development easier.

More information regarding RealView Real-time Library is available at
http://www.keil.com/rl-arm

The HTTP example uses RTX and TcpNet components.

Set-up — Direct PC Connection

You may use a cross-over patch cable to connect a single PC to the MCB2300. In
this case the network card of the PC needs to be configured for fixed IP addresses
(see appendix on page 11).

Crossover Patch-Cable
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Configure Program

Open HTTP Project

v Project > Open Project>Http_demo.uv2

When the HTTP project is open you will see the following files and options in pVision.

ki Http_demo - p¥ision3

File Edit Yew Project Debug Flash Peripherals Tools SWCS  Windo

S -
wn ¥ s<|McB2300 -
|Project Workspace MCB2300 . .
o35 Mz MCB2300 Debu D Target Build Options
-7 HTTP Files MCB2300

[=I-+£5 Source Files

----- HTTP_demo.c
HTTP_CGL.c

WEB.C

[=1-£5 Configuration Files

----- Met_Canfig.c

----- Met_Debug.c \

----- ] RT%_Config.c

----- Retarget.c \

----- LPC2300.5

..... LPC2300_RTE.s

[#-[77 Library

[#-[27] Documentation

TcpNet Configuration File
RTX Configuration File

Full support of RTL-ARM is available through pVision in RealView MDK, making it
easy to configure various parameters of RealView Real-Time Library, we will show
configuration for:

e TcpNet - Networking Suite

e RTX Real -Time Kernel
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TcpNet Configuration

It is important to highlight how easy Keil TcpNet is to configure, the configuration file
contains >1,000 lines of code, typically users would have to work with this text to
configure the networking suite.

However pVision makes this easy by offering a configuration wizard.

Double Click Net_Config.c
Click on ‘Configuration Wizard’ Tab

B C:\KeilMMARMARV3112300_Hitp, demo\Net_Config.c*

Expand Al Collapse Al Help

Dption Value

*I- TepMet System Definitions
= Ethernet Network Interface [

= -Local Ethernet Address

=-Local IP Address

- Default Gateway IP Address

- Subnet mask

|- Primary DNS Server

& Secondary DNS Server

= ARP Definitions
NEMS_ENABLE: Enable MetBI0S N
DHCP_EMAEBLE: Enable Cynamic H

- DR Sockets
- TCP Snckets
+|-HTTP Server

e e s B

Text Editor }\Eunﬁguratiun Wizard

The configuration wizard gives you full access to all properties of TcpNet, these can
be edited directly in the wizard. By highlighting a specific parameter and going to
Text Editor you can see the text information for that parameter.

Click ‘DHCP_ENABLE: Enable Dynamic Host Configuration’
Click on ‘Text Editor’ Tab

B C:\KeilMARMARV3112300_Hitp_demolNet_Config.c*

0201 4/  <g>NBNS_ENABLE: Enable NetBIOS Name Service f“
oz oS

0203 s <i> When this option is enabled, the embedded host can be

o204 oS <i> accessed by his name on the local LAN using NBNS protocol.
0205 ¢/ <i> You need to modify also the number of UDP Sockets,

0206 o <i> because NONS protocol uses one UDP socket to run.

0207 fdefine NBNS_ENAELE 1 =
0208

0208 ¢/  «<g»DHCP ENABLE: Enable Dyramic Host Configuration

ozl s/

0211 /F  «<i> When this optionm is enabled, local TP address, Net Mask
oz ss <ix» and Default Gatewsy are obtained automstically from
0213 /7 <i> the DHCP Server on local LAN.

o4 s <i> ¥ou neesd to modify 2lso the number of UDP Sockets,

lizgle Vg <i> because DHCP protocol uses one UDP socket to run.

021 #define DHCP_ENAELE [u]

o217

0218 4/ «/ex

0213

0220 // <erxPPP Network Interface

0221 /s

0222 // <ir» Epable or disakle PPP Network TInterface

0223 #define PPP_ENAELE ]

0224

0225 //  <h>Local IF Address

z ol
4 »

Text Editor Configuration Wizard

If you are using a Direct PC connection.
DHCP must be DISABLED
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RTX Configuration

The same style configuration wizard is available for RTX, enabling easy setup of the

Real-Time Kernel.

Double Click RTX_Config
Click ‘Configuration Wizard’

EEX

B C:\KeilMARMYRV3142300_Http_demo\RTX_Config.c

Expand all Collapsze all Help
Option Yalue
= Task Definitions

Mumber of cancurrent running tasks 5
Mumber of tasks with user-provided stack 1
Task stack size [bytes] 200
Check For the stack overflow v
Mumber of user timers ]
—|- System Timer Configuration
RT¥ Kernel timer number Timer 0
Timer clock walue [Hz] 12000000
Tirner tick value [us] 10000
=B F.ound-R v
Round-Robin Timeout [ticks] 5

Text Editor i Configuration Wizard /

Bl C:\KeiMARMIRVY31A2300_Http_demolRTX_Config.c

078 // <ox>Timer tick value [us] <1-1000000>

080 //  <ix Set the timer tick walue Ffor selected timer.
gt SF <irx Default: 10000 (10ms)

082 #ifndef 05_TICK

083 #define 03_TICK 10000

084 #endif

086 ./ </h=
g7 l// <e>Round-Robin Task switching
osg s/
088 // <i> Enable Round-Robin Task switching.
090 #ifndef 053_ROBIN

031 #define 05 _ROBIN 1
092 #endif
093

094 //  <orRound-Eokin Timecut [ticks] <1-1000>

085 // <i> Define how long @ task will execute before a task

0% /7 <ix Default: &

097 #ifndef OF_ROBINTOUT

098  #define OS_ROBINTOUT 5
093 #Hendif

switoh,

Text Editor A Configuration Wizard /
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Build and Download Program

IMPORTANT:

DO NOT RECOMPILE THE EXAMPLE WITHOUT RL-ARM LICENSE!

Compile and link the project with Project — Rebuild all target files.

LoAD Connect MCB2300 using ULINK
Download application using Flash - Download

The program will download to the on-chip Flash within a few seconds; puVision will
confirm that it has loaded correctly.

Reset MCB2300 using Reset button

With the application running, the LED’s on the board will start blinking, when
connected to a LAN.

Test LAN Connection
The LAN connection to the board can be checked using a simple PING command.

Open a Command Prompt window and type:

‘PING 192.168.0.100

An output similar to the one below should be displayed:

=</ Command Prompt N[=1E
[ |

Pinging 192.168.8.188 with 32 bhytes of data:

Reply from 192.168.08.1080: bytes=32 time=1ms TTL=128
Reply from 192.168.0.16808: 5=32 time{ims TTL=128
Reply from 192.168.8.1808: bytes=32 time=1lms TTL=128
Reply from 192_168.8.18A: bytes=32 time=1ms TTL=128

Ping statistics for 192.168.8.188:
Packets: Sent = 4. Received = 4, Lost = B (8% loss>.
fpproximate round trip times in milli-seconds:

MHinimum = Bms. Maximum = ims. fAverage = Bms
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Control of board using HTTP server

Open an Internet Browser and type: http://192.168.0.100

The HTTP server running on the MCB2300 has password protection, you will see:

A control window will now open allowing control or viewing of information from the

Connect to 192.168.0.100

Emnbedded WEB Server

User name: | € admin - |
| =

Password: | |

[CIremember my password

[ OK H Caneel ]

board, this is the Home page for the HTTP server.

A Embedded Web Server Test - Microsoft Internet Explorer
Fle Edt Vew Favortes Tools Help i

Gﬁack A > | |ﬂ \i‘-‘ _.lj /.“‘ Search ‘i}( Favorites e} - :7 - _I %:a ﬁ ‘3
Address [ €] hetpeff192.168.0.L00f v B
Links @ Goagle ﬁj Africa

X! 2 Search » 7 8 #f | (fsavetomyweb ~ [AviMal » B answers ~ &) Personals ~ »

Embedded Development Tools DZ'KE"-

An ARM® Company

Keil Embedded WEB Server Example for
A\ 4
A

founded by Philips

[ Network | System | LED Control | LCD | Language | Statistics ]

This Web pages are served by the Web server which is part of TCPnet in the Real-Time Library.
Click on the links above to see some status information about the web server and the TCP/IP stack,

This example is developed using the Realview® Microcontroller Development Kit and the Real-Time Library.
For additional information about Keil products, please visit:

www.keil.com

< | =

&) ® Internet

We will demonstrate control of the board functions via TCp/IP for:

e Control of LED’s
e Control of LCD Characters
e Password Setting/Reset.
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LED Control

This window controls the LED’s on the board.

| Ensure LED Control Browser is selected to enable control from
e browser window.

{= LED Control - Windows Internet Explorer

& - |@htp:/192.168.0.100 eds.cgi

| || X
‘ Fle Edt ‘iew Favorites Tools

W 4 | @LED Control

Help

[] &
Control LEDs on the board

This page shows you how to use the following hitp form input objects: checkbox. select and button. It
uses also a simple Java Script function to check/uncheck all checkboxes. This Form uses a POST method
to send data back to a Web server. You need to click on Submit button to activate the channges.

Ttem Setting
P LED control: Running Lights

» LED diodes on the output port [7..0]: 07 Oe 15 4 3 02 01 o

P All LED diodes On or OFF

[ Submit ] I Undo ” Home ]

(& & Internet #400% -

Home takes you back to the HTTP Server home page.
LCD Control
Allows you to enter text to display on the board LCD.

Go to HTTP Server Home page and select LCD
Enter new words in Text fields - Send

{= LCD Control - Windows Internet Explorer.

& - [Ehwpy92.163.0.100/cdcg

v |*|| X
. Ble Edt View Favorites Teols Help
¥ 4 | @LoD conmol [ -

LCD Module Control

This page allows vou to change a message displaved on LCD Module. Simply enter the text which vou

want to display on LCD module. This Form uses a POST method to send data back to a Web server. You
need to click on Send button to activate the channges.

Item Setting
P Line 1 Text RTL-ARM
» Line 2 Text HTTP example
Done

L & Internet H100% -




HTTP Demo (MCB2300)

Set Password
System page allows user to set password.

{= System Settings - Windows Internet Explorer

[ =2[E3]
& |Elhtpi//192,168.0,100/system cg v ||+2] % 2l
. Hle Edt View Favorites Teols Help
w W [@System Settings [_I -7
System Settings

This page allows vou to change the system Password. for the username admin. Default realm. user and

password can be set in configuraton file. This Form uses a POST method to send data back to a Web
server. You need to click on Change button to activate the channges.

Item Setting
} Authentication Enabled
P Password for user 'admin’ l:l
» Retype vour password |:|

Change ] [ Undo ] [ Home ]

Cione

L& @ Internet

#100% -

Demonstration End

10
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Appendix - IP Address Setup
The setup of a TCP/IP connection requires several IP addresses:

« |IP Address specifies a local static four byte IP address for the PC. This
address must be unique for each device that connects to a LAN.

e Subnet Mask specifies the Net Mask. Typical (for most LANS) the class C
mask 255.255.255.0 is used. The subnet mask is used to determine if an IP
request is within the LAN or must be sent to the Default Gateway.

o Default Gateway specifies the IP address of the default gateway that is used
when the external WAN (Internet) is accessed. If your TcpNet application will
be used only in the LAN, the Default Gateway address is not required.

Typically the network administrator provides fixed IP addresses for each device on
the LAN. A certain address range of the LAN may be assigned by a DHCP (Dynamic
Host Configuration Protocol) server. Using DHCP you may obtain IP addresses
automatically from the DHCP server.

IP Address Setup on Windows 2000/XP.

The network parameters of a PC are configured under Control Panel - Network
Connections - Local Area Connection.

- Local Area Connection Properties

General | Advanced

Connect using:

HE IntellR] PROADDYE Mebwork Conne

Thiz connection uzes the following items;

S Metwork, Monitor Diriver ”
T AEGIS Protocol (IEEE 802 74) +3.1.0.1
g3 | rtermet Protocol [TCRAP]
L
£ >
[nztall... Properties
Drescription

Tranzmizzion Contral Pratocol/intermet Pratocal. The default
wide area network, protocal that provides communication
acrozs diverse interconnected networks,

Show izon in notification area when connected
Matify me when this connection haz limited or no connectivity

] ] [ Cancel

11
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To configure the TCP/IP parameters select the item Internet Protocol (TCP/IP) and
click on Properties. In case that this item is not listed click on Install to add this

protocol.
Internet Protocol (TCP/IP) Properties EE|

General

You can get IP settings azsigned automatically if your network, supparts
thiz capability. Othensize, pou need to azk your nebwork, adminiztrator for
the appropriate [P settings.

(") Obtain an P address automatically
(%) Uze the follawing |P address:

IP address: 192 168 . 0 101
Subnet mazk: 2hh 28R 2R5 . 0
Default gateway: 192 0168 . 0 . 254

{#) Usze the following DMS zerver addreszes;

Prefered DMS zerver:

Alternate DMS server:

[ k. H Cancel ]

The dialog allows you to configure your computer for a fixed IP address.

e |IP Address is the IP address for the PC and must be unique for each device
in the LAN. For running the TCP/IP application on a simple test LAN you may
use 192.168.0.1 for your PC.

e Subnet Mask specifies the Net Mask. Typical (for a small LAN) the class C
mask 255.255.255.0 is used.

o Default Gateway specifies the IP address of the default gateway that is used
when the external WAN (Internet) is accessed. If your TcpNet application will
be used on local LAN only, you do not have to specify the Default Gateway.

The settings Obtain an IP address automatically and Obtain DNS server address
automatically obtains the IP addresses from a DHCP server.
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