oldFire® TCP/IP Stack Deep Dive
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MCF5223x
ColdFire® Ethernet
MCU Family

Overview

Enabling Ethernet
Connectivity
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The Controller Continuum. Only from Freescale.

ColdFire V1 ColdFire V3

RS08 S08 ColdFire V2 ColdFire V4

8-bit 32-bit

Qi

The Freescale Controller Continuum is the industry's first and only
roadmap for compatible 8-bit and 32-bit architectures.

From the ultra-low-end RSO08 to the highest-performance ColdFire V4
devices, the Controller Continuum offers compatibility across our portfolio
of consumer and industrial microcontrollers and microprocessors.

Development tools such as CodeWarrior® for ColdFire and Processor
Expert™ simplify migration and upward compatibility.
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MCF548x
2*10/100, USB
2 CAN

MCF547x
2*10/100, USB

MPUs

MCF5274/5
2*10/100

USB

MCF528x
256/512K Flash
10/100

MCUs

MCF521x
128K/256K Flash

MCF532x
SVGA LCD,
10/100*
USB h+otg

MCF5373
USB h+otg
10/100

10/100

CAN

128K/256K Flash
10/ 100 + PHY

128K/256K Flash

MCF5251

MCF5223x

MCF5222x

USB OTG

MP3, USB OTG
CAN

MCF5270/1 MCFS253
USB OTG
10/100 CAN
MCF527.
10/100 MCF520x

MCF5221x
128K/64K Flash
USB OTG

ColdFire MCU/MPU Solutions

il Production - Available NOW

MC51QE128
64/128k Flash

il Execution - Specification Frozen, High Confidence Schedule

ll Planning - Specification Subject to Change, Tentative Schedule

MCF5445x
2x 10/100, PCI
USB OTG

MCF52232/6
10/ 100 + PHY

MCF52212/3
USB OTG

V1CF
Ethernet

V1 CF

USB OTG
V1 CF

Motor Control

MC51FQE32
32k Flash
>
>
* = Optional 2007 2008
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¥ 5223x ColdFire® with Embedded Flash & Ethernet MAC&PHY

MCF5223x ColdFire Family

Targeted at Industrial Control Applications

* Environmental Monitoring * Power-over-Ethernet
* Remote Data Collection * Security/Access Panels
* Medical Pumps and Monitors * Lighting Control Nodes

* Vending Machines

Key Features

* 57 MIPS V2 Core with Enhanced Multiply and Accumulate for DSP-like functionality!
* Integrated Connectivity including:
A10/100 Ethernet Controller
A10/100 Ethernet Physical Layer
ACAN 2.0B Controller
ACryptographic Acceleration Unit
* Additional control features include:
AUp to 73 General Purpose 1/0O
A4ch. 32-bit timers with DMA support
* Starting from $7.99 suggested resale price
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" ColdFire® MCF52232, MCF52236

V2 ColdFire Core New Ethernet Devices
* Up to 46 Dhrystone 2.1 MIPS @ 50MHz

« EMAC Module and HW Divide
* No external bus

Memory Optianal Addit nal Modules

» 32KBytes SRAM
» Up to 256K bytes flash
* 100K W/E cycles, 10 years data retention

4-Ch., 32-bit

Tirmer

4-Ch., 16-bit
Key Features ([

* 10/100 Ethernet MAC with PHY

» Three (3) UARTs

* Queued Serial Peripheral Interface (QSPI)
e |12C bus interface modules

* 4 ch. 32-bit timers with DMA support

2-Ch. AIT

4-Ch,, 8-Ch. 2x 4-Ch., 12-bit
PWM ADC

* 4ch. 16-bit Capture/Compare/PWM timers i1
* 2 ch. Periodic Interrupt Timer : o
« 8 ch. PWM timer with enhanced DAC capabilities :":'EE"E System

Intagraten

* 4 ch. DMA controller Core
» Watchdog timer

* Real Time Clock (RTC) with 32kHz Oscillator

* 8 ch. 12-bit A-to-D converter with Simultaneous Sampling

* Up to 56 General-Purpose I/0

* MCF52236 Starting from $5.39 at 10k resale with 256K Flash Single 3.3V Power Supply
» MCF52232 Starting from $4.94 at 10k resale with 128K Flash Temp Range: -40°C to +85°C; 0°C to +70°C
80 LQFP
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MCF5223x — Ethernet Media Access
Controller (MAC)

The Ethernet MAC supports

10/100 Mbps Ethernet/IEEE 802.3
networks

IEEE 802.3 full duplex flow control
Support for full-duplex operation
(40Mbps throughput) with a
minimum system clock rate of
S0MHz

Support for half-duplex operation
(20Mbps throughput) with a

minimum system clock rate of
25MHz
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MCF5223x - ePHY

The ePHY (embedded ]

I I
PHYsical layer interface) | .- R
is IEEE 802.3 compliant | ,,.. Twnoss |
Supports both the | |
media-independent N i ey i
interface (MIl) and the : i” |
MII management | .ok |
Interface |
Full-/half-duplex support Lewiwoo |

In all modes :

Requires a 25-MHz T L B T
crystal for its basic T
operation

Supports Loopback
modes
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MCF5223x - Cryptographic Acceleration Unit (CAU)

e Uses standard ColdFire®
coprocessor interface and
instructions CAO-CA3 | DES/

AES Row

 Simple, flexible programming CAx - result

model +| e T N
« Supports DES, 3DES, AES, 4

MD5 and SHA-1. —=| Hash
« Architecture allows for future _ ‘

enhancements operand ..._
« Supports all ColdFire® cores
comma::: Decode|— gu| |— g %aéﬁﬁ%'ih
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FlexCAN — Controller Area Network

FlexCAN
ME1E =
k hMeszage
ME14 Ty Buffer
e~ | Management
. e CAMN
' Max MEB # IF“r:ﬂur-f:-::-l
- nterface
: —— [0:15]
- ' -
kB2 At | T
MB2 [ ——- l
MEB1 F——- Bus Interface Unat
KB0 —=-
4

= CANTX

— CANRX

ntemal Bus Interface

Clocks, Agdress a_n-:l :13_1.3 Euses,
nterrupt and Test Signals

Figure 30-1. FlexCAN Block Diagram and Pinout
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M52235EVB

M52235EVB Evaluation Board

M52235EVB Evaluation Board and Development System
 Evaluation board with fully functional Power over Ethernet circuitry. Supports plug-in Zigbee daughter card
* Kit to include CD ROM, Power Supply, P&E BDM Cable, and Ethernet Crossover Cable
» Target Suggested Resale Price: $299

h

M52235EVB Software Support

* Free ColdFire_TCP/IP_Lite stack

» Free CodeWarrior® SPECIAL EDITION Included in Each Development Kit
* ColdFire Init — Graphical Initialization Tool
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M52233DEMO

M52233DEMO Low Cost Board

 Evaluation board with Plug-in Zigbee daughter card

* Kit to include CD ROM, Power Supply, and Ethernet Crossover Cable
» Target Suggested Resale Price: $99

* Available: May 2006

M52233DEMO Software Support

* Free ColdFire_TCP/IP_Lite stack

» Free CodeWarrior® SPECIAL EDITION Included in Each Development Kit
* ColdFire Init — Graphical Initialization Tool

h
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D)
: EVB and DEMO Comparison

« MCF52235 * MCF52233
» 32K RAM 256K Flash, Ethernet with PHY, * 32K RAM 256K Flash, Ethernet with
CAN, Crypto PHY
* 112 LQFP pin 80 LQFP pin
» Light Sensor « Accelerometer (3 axis g sensor)
* POE capabilities 1 UART
3 UARTS

o » Supports plug-in Zigbee daughter card
» Supports plug-in Zigbee daughter card

<&,

miconductor Confidential a detyIfrmt F cale™ dthF cale logo a tdmak :’freescalew
o .

Free: I Sel
cale Semiconductor, Inc. All other product or service name th e property of thei pecuveo s. © Freescale Semiconductor, Inc. 2006. 12 semiconductor

of F



h -
| o

ColdFire TCP/IP
LITE Stack
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o ColdFire TCP/IP_Lite Stack

Avallable from Freescale:

InterNiche Technologies and Freescale have collaborated to
provide an OEM version of InterNiche’s NicheLite™,
ColdFire_TCP/IP_Lite

Features

Address Resolution Protocol (ARP)
Internet Protocol (IP)

Internet Control Message Protocol (ICMP)
User Datagram Protocol (UDP)
Transmission Control Protocol (TCP)
Dynamic Host Configuration Protocol
(DHCP) Client

Bootstrap Protocol (BOOTP)

Trivial File Transfer Protocol (TFTP)

Freescale Provided additional free software:
- Web Server with Flash File System
- Serial to Ethernet
- Sample TCP, UDP, clients and servers.
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Additional
Features from
InterNiche
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These features can be purchased from Interniche as add-ons

SLIP

Serial Line IP — Used to communicate IP over a modem.
PPP

Point to Point Protocol — Used to establish a connection with a ISP.
SMTP client

Simple Mail Transport Protocol — Used to send a email message.
SNMP

Simple Network Management Protocol — Used to exchange Node information.

DHCP server

Dynamli(c Host Configuration Protocol — The server is used to assign IP addresses in a
network.

Telnet Server
Provides a method of “logging” onto the node from a remote location.

DNS server
Dynamic Name Server — Used to translate URL names to a IP address.
FTP client
File Transfer Protocol client — Used to transfer files to and from the device.
FTP server
File Transfer Protocol server — Used to allow the transfer of files to and from the device.
SSL
Secure Socket Layer — Provides a encrypted connection between to devices.
Web Server

Or HTTP server — Used to send web pages to a web browser client.

Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks
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NicheStack Products

1Pv6

<<KLKLKLKLK K KKK < <

< <<<LK<LKLKLKL

16

IPv4  vAIv6

<K<K LKLKLKLKLKLKLKLKLK LKL L L L L L L L L LKL

<KL LKLKLKLKLKLKLKLKLKLKLLLLLKL

Lite

<< << <<

< <<<LK<LKLKLKL

L
L 4

Auto-IP

DDNS

DHCP Server
DNS Client

DNS Server

Email Alerter

FTP Server + Client
IP Multicast
IPSec/IKE

NAT

NAT-PT

POP3

PPP

A MS-CHAP

A MultiLink

A PPPoE

RIP

SSL/TLS
SNMPv1
SNMPv2(c)
SNMPv3

Telnet Server
TFTP Client+Server
Web Server

A HTML Compiler
A Web Server-SSL
NicheTool
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T
" NicheStack PPP

Supports:
- LCP
- IPCP

Hayes dialing code

VJ Header Compression

PAP, CHAP and MS-CHAP security

Multiple Simultaneous Links

Supports DHCP

Compliant with RFC’s 1144, 1332, 1344, 1661, 1662 and 1994
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7
PPPoE - PPP over Ethernet

Allows PPP connections through Ethernet adapters
- Used by broadband service providers to allow PPP authentication
- Maintains the familiar "dial-up experience" when connecting with a
broadband modem
- Operates between PPP and Ethernet driver
- RFC 2516
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MultiLink PPP

A method for splitting, recombining and sequencing datagrams across
multiple logical data links.

Based on an LCP option negotiation.

Originally designed for multiple bearer channels in ISDN
RFC 1990
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Secure Sockets Layer Library

Provides Secure Sockets Layer for embedded web services
Layer of security for HTTP web traffic between client and server
Based on public key asymmetric cryptography

Requires upgrade to NicheStack — won’t work with
NicheLite/FreescaleLite
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Adds SSL to web services
« NicheStack
« WebPort - HTTP Server
« NicheView Browser

RSA key exchange method with
1024 bit key generation and
Triple DES encryption

Blocking and non-blocking
modes
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NicheStack SSL -- Features

Supports IETF
. SSLv2.0
. SSLv3.0
. TLSV1.0

Includes
« SSL Library

- API Library for server-side SSL
. Static Library

Based on Open SSL

<&,
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T
K NicheStack SSL -- Benefits

Authenticated, encrypted communication

NicheStack SSL protects the integrity of the embedded device and its
configuration

<&,
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SNMP

Agent
Uses UDP/IP
MIB-database
Variables
. Statistic values about communication
- Private extensions
- Access rights configurable
MIB-compiler.
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]
o Advantages of InterNiche SNMP

Portable
MIB Compiler
- An automated tool to help support new MIBs

Sample Code
 implementation of MIB2, SNMPv3 RFCs

Complies with RFC standards
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SMTP Email Alerter

Low cost mechanism for adding EMAIL reporting capability to
embedded application.

.« Supports Simple Mail Transfer protocol (SMTP)

- Sends predetermined messages from an embedded system to a local or

remote email address

- Sockets interface makes porting quick and easy

- Supports multiple target email addresses

.« Supports many individual messages and formats

- Compliant with RFC’s 821, 869 & 870
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Telnet

Provides network accessibility for remote configuration and monitoring
Compatible with commercial TELNET Clients (Windows, NT UNIX,
etc.)

Supports multiple TELNET sessions

Highly portable

Small memory requirement

Compliant with RFC 854
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FTP Client/Server

Adds file server capabilities

Supports Passive mode

Multi user and multi session

Two Way Tasking - no special multitasking features are required
Run by polling from a central loop or take advantage of an RTOS
suspend/resume feature

Can open sessions as a Server or Client

Compliant with RFC 959
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NicheTool (included with NicheLite product)

Advanced Debugging and Tuning Suite
Included with NicheStack and NicheLlite

Allows developers to rapidly view, debug and tune their target system
Reduces need for in-depth TCP/IP expertise
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NicheTool Features

An expandable menu system with a command line interface ( CLI)
Direct visibility into key networking structures

Access RFC 1213 MIB Il statistics and approximately 100 extensions
Trace packets as they travel through stack layers

View buffer utilization

<&,
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T
NicheTool Benefits

It allows engineers to quickly:

Verify the stack build

Verify hardware / network connections

Find errors and trace network connections
Optimize throughput and memory utilization
Create customized menus for the target system
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T
InterNiche Prices

Have customers contact InterNiche for price quotes
Single product license pricing

SMTP $3000

PPP $3000

SNMP v1/v2c $5000

FTP $2000

SSL $10,000 (requires NicheStack which is $8000)
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ColdFire TCP/IP
Lite Project
Overview
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The Directory Structure

& ColdFire_Web_Server_ with_Labs 051106 - | I:Ilil
Fi

le Edit WView Favorites Tools Help ?;‘

@Eﬂd{ - O - LE l\i" \j: ‘ ﬁﬁeard‘l [{ Folders

Address I[El Ci\ColdFire_Web_Server_with_Labs_051106

& 3 X 9| @
=l K ee

Mame Size | Type = Date Modified -
hCDHFIFE_LItE File Folder 5/11/2006 9:45 AM
[Cruntime_loaded_web_page_example File Folder 5/11/2006 10:09 AM

@ dynamic_html_example.JPG 180 KB IPEG Image 4/10,/2006 1:24 AM
@htn:u_sewer.duc 61KB Microsoft Word Doc... 3/30/2006 12:03 AM

Z] VAR_command. bt 1KE TextDocument 4/10,2006 1:26 AM |

ColdFire_Lite = Interniche stack and projects

Runtime_loaded web_page example = Loadable labs

<&,
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o Directory Details — Runtime Loadable Demos/Labs
Runtime_loaded _web page example directory

This directory contains the runtime loadable demos/labs.

_ioix
File Edit Wiew Favorites Tools Help "‘.."
e Back - O - l.ﬁ LF‘ Ej: | p Search [{ Falders | = B x n | .
Address I@ C:\ColdFire_Web_Server_with_Labs_051106%untime_|loaded_web_page_example j Go
Mame - | Size | Type | Date Modified |
| Z¥works_in_progress File Folder 5112008 9:49 AM
IChruntime_load_template File Folder 5/11/20086 9:46 AM
ICILAB14_ajax_zigbee_demo File Folder 51120086 9:46 AM
IC)LAB13_ajax_demo_board File Folder 5/11/2008 9:46 AM
IC)LAB12 flash_maze_demo File Folder 5112006 9:47 AM
IC)LAB11_flash_samples_demo File Falder 5112008 9:45 AM
ICILAB10 _ajax_dial_guage_demo File Folder 5/11/20086 9:46 AM
IC)LABY _ajax_accel_demo File Folder 51120086 9:46 AM
IC)LABE_ajax_graph_demo File Folder 5/11/2008 9:46 AM
ICJ)LAB7 ajax_bargraph_demo File Folder 5112006 9:46 AM
ICILABS_mcf5223x_ajax_demo File Falder 5112006 9:46 AM
IC)LABS mcf5223x File Folder 5/11/2006 9:46 AM
IC3)LAB4_dynamic_html_demo File Folder 51120086 9:46 AM
IC)LAB3 serial_form_demo File Folder 5/11/2008 9:46 AM
IC3)LAB2 led_control_demo File Folder 5112006 9:46 AM
ICILABL evb File Falder 5112006 9:46 AM
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Directory Details — ColdFire_Lite

ColdFire_Lite directory

The ColdFire_Lite directory contains the TCP/IP stack and Web Server

Firmware.
@ ColdFire_Lite =10f x|
File Edit View Favorites Tools Help ‘ l';'r

@Eack - .'\-) - ﬁ |i1' i“}_j Search i~ Folders

= Xr)‘-

Address Ih C:\ColdFire_Web_Server_with_Labs_051106\ColdFire_Lite 2] £y Go
Mame = Size | Type Date Modified

[E[bmld File Folder 5/11/2006 9:45 AM

IChdocs File Folder 5/11/2006 9:45 AM

IChobj File Folder 5/11/2006 9:45 AM

ICsrc File Folder 5/11/2006 9:45 AM

|E:| LICEMSE. txt 8 KB TextDocument 1/25/2006 12:09 AM
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of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2006. 35

“freescale -

semiconductor



]
o ColdFire_Lite Project File

The project File is used to open the project in CodeWarrior®.

& ColdFire_Lite o ] |
File Edit View Favorites Tools Help | .'a. ‘
Do - (T — 151
adiress [ ooy Ble Edt Vew Favories Toos Hep -
e Qw0 7 F | |15 3 X 9|E
) docs Address || C:\ColdFire_Web_Server_ith_Labs_051106\ColdFire_Lite\puid | EJco
g"bj Name = | size | Type | Date Modified |
E]E;EEI\JSE e | s File Folder 4/3/2006 10:38 AM
: ' File Folder 5/11/2006 9:45 AM
Chwrs File Falder 4/3/2006 10:38 AM
Lo
Fle Edit View Favorites Tools Help ‘ aw
fr - — el
Qs - Q- Y F F| Pseen [ rotes | [ 3 (3 X 9[-
Address I[E] C:\ColdFire_Web_Server_with_Labs_051106"ColdFire_Lite'\build\mwerks j Go
Name = | size | Type | Date Modified |
- ol
Hmwerks.h Fle Edt View Favorites Tooks Help ‘ w

Breset.d’g :
Qe - ) - (¥ [F F| Psewran |~ vt || F (3 X 9 [T

Address | C:\ColdFire_web_Server_with_Labs_051106\ColdFire_Lite\buld\mnerksyns2zzev v [Ed G0

Name = | Size | Type | Date Modified |
() ColdFire_Lite_Data File Folder 5112006 9:45 AM
:ColdFire_Lite.mcp 99 KB (CodeWarrior Project 5/8/2006 7:42 PM
ColdFire_Lite.oId.mq:l 105KB CodeWarrior Project  4/8/200& 5:30 PM
|#]m5223evb_pne.cfg 1KB CFG File 3/11/2006 2:23 PM
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: The NichLite directory

h

The NicheLite directory contains the source to the TCP/IP stack.

ColdFire_Lite\src\projects

=

File Edit Vew Favorites Tools Help ""I"

@Ead& - @ - l?; [i" j: ‘ ;j Search || Folders | |y | 3 x E’ ‘ -

Address I[E,‘]C \ColdFire_Web_Server_with_Labs_051106\ColdFire_Lite\src\projects | . Go

Mame = Size | Type Date Modified
hexample File Folder 5/11/2006 10:45 AM
E:EH!!#:IEL!FE__ File Folder 5/11/2006 9:45 AM
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Freescale HTTP_Web_ Server directory

The Freescale HTTP_ _Web_ Server directory contains the source
code for the Freescale Web Server.

ColdFire_Lite\src\projects\example

& example

=|0] =]
File Edit WView Favorites Tools Help ‘ ",'r
3 . ) -

e Back - | J - IE |f !‘ ‘ fj Search i Folders | .::;. K x E’ ‘ -
Address Iﬁ'c \ColdFire_Web_Server_with_Labs_051106\ColdFire_Lite\src\projects\example | . Go
Mame = Size | Type Date Modified
) compile_time_loaded '.I'-.'EbJ:IEgE _example File Folder 5/11/2006 10:42 AM
[Sifreescale HTTP Web Server | File Folder 5/11/2006 10:3% AM
@Int_handlers C S5KB C Source File 5/6/2006 4:34 PM
Emain.c 9 KB C Source File 5/8/2006 5:3%9 PM
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Opening ColdFire
TCP/IP Lite
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Locate and Open the TCP/IP/Web Server Project

Close all open CodeWarrior® Project Windows.
Choose File > Open

Browse to the ColdFire Lite Directory.

- This will be located where you unzipped the ColdFire Lite project, or if
you are using a Freescale laptop
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Directory Details — ColdFire_Lite

ColdFire_Lite directory

The ColdFire_Lite directory contains the TCP/IP stack and Web

Server Firmware.

& ColdFire_Lite =10 %
File Edit View Favorites Tools Help ‘.l'.r

@Eack - O - ﬁ |i" j“}_j Search i~ Folders

= 3 X 9 |E

Address IEC \ColdFire_Web_Server_with_Labs_051106\ColdFire_Lite

_.Gn

Mame = Size | Type Date Modified
[E[bmld File Folder 5/11/2006 9:45 AM
IChdocs File Folder 5/11/2006 9:45 AM
IChobj File Folder 5/11/2006 9:45 AM
ICsrc File Folder 5/11/2006 9:45 AM
El LICEMSE. txt 8 KB TextDocument 1/25/2006 12:09 AM
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o ColdFire_Lite Project File

The project File is used to open the project in CodeWarrior®.

& ColdFire_Lite o ] |
File Edit View Favorites Tools Help | .'a. ‘
Do - (T — 151
adiress [ ooy Ble Edt Vew Favories Toos Hep -
e Qw0 7 F | |15 3 X 9|E
) docs Address || C:\ColdFire_Web_Server_ith_Labs_051106\ColdFire_Lite\puid | EJco
g"bj Name = | size | Type | Date Modified |
E]E;EEI\JSE e | s File Folder 4/3/2006 10:38 AM
: ' File Folder 5/11/2006 9:45 AM
Chwrs File Falder 4/3/2006 10:38 AM
Lo
Fle Edit View Favorites Tools Help ‘ aw
fr - — el
Qs - Q- Y F F| Pseen [ rotes | [ 3 (3 X 9[-
Address I[E] C:\ColdFire_Web_Server_with_Labs_051106"ColdFire_Lite'\build\mwerks j Go
Name = | size | Type | Date Modified |
- ol
Hmwerks.h Fle Edt View Favorites Tooks Help ‘ w

Breset.d’g :
Qe - ) - (¥ [F F| Psewran |~ vt || F (3 X 9 [T

Address | C:\ColdFire_web_Server_with_Labs_051106\ColdFire_Lite\buld\mnerksyns2zzev v [Ed G0

Name = | Size | Type | Date Modified |
() ColdFire_Lite_Data File Folder 5112006 9:45 AM
:ColdFire_Lite.mcp 99 KB (CodeWarrior Project 5/8/2006 7:42 PM
ColdFire_Lite.oId.mq:l 105KB CodeWarrior Project  4/8/200& 5:30 PM
|#]m5223evb_pne.cfg 1KB CFG File 3/11/2006 2:23 PM
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The ColdFireLite project

15l
File Edit View Search Project Debug Tools Window Help

L= 4 IR A Y FERE S RCE BN BEREN

o
| # ColdFre_Lie By 35 -
Filez | Link. Drderl Targetsl

¥ _|_Fie [ Cods | Data [#8[4 |-

{23 codewanrrior specific 0 0«

{23 cormmon L4 0+ + =
{3 epu 18 922+ . =
2] drivers 2K, ZKoe o=

B LICENSE tat néa nfa =l
#-{Z3 ColdfireLite 50K 18K« o« =
#{_3 project files 1K, 533 ¢« o+ =
#{] freescale_web_server 4 48K+ o+ =

[
183 files Fal s B3k v

[
Pt s EEEI B3l ~ Qe |

TeraTer...

BZNote... vlmCommlﬂml 3r\'icro...v||ifr\e¢5c:a_ |«’-% 8:33PM _
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o Project Files

-lop) =

© Fle Edit View Search Project Debug Tools Window Help X

sl x<hAAANEERsEEDRR E -
ColdFire_Lite.mcp __|EI| I
|-0 ColdFire_Lite By By -
Files | Link. Dr_der] Ta_rggts]

2l % | Fie | Code | Data |ﬂ|i

[P i

L)

{3 codewarrior specific 0 0 -
{3 common 4 0+ =
2 F-{_Jcpu BE. Q47+ | |
B drivers 2K 2K e s
B LICENSE tst nia nia *
2 =153 ColdfireLite FlcT A T S
-] allports 1K E3E + =
{3 headers 0 0 -
2 {3 mef_specific k . .
{3 mip =€ K.+
{23 misclib 13k 7K -
2 {3 mtcp 12K Koe = Interniche Lite Stack

{3 et 2K E4
LI thp

{3 wis

2 =13 project files

SR Int_handlers.c

B main.c

2 =R freescale_weh_server
R freescale static_ffs_util. 5

address + start tasks.

eb Browser Files

Ll e e e e
: I

B freescale_dynamic_http. DIR command
2 B freescale_flash_loaderc
B freescale httpe Dynamic HTML token
B fresscale_http_serverc parser + var command
2 B freescale_http_serverh
Ll freescale static ffsc d
2 HTTP parser + form

parzer

2 Server Functions + task
management
iz file contains the
=tatic flazh image.
[
%
A

mMa@<da » ew.o| B3N Eam..o] [ ado... | e 2ess...| [ imbo... |[B Free.. Enich.. | @rml « ¥ 3 2szam [

183 files B3 E7K

|
O s @

@,
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Froject LDebug lools  Window  Relp

W cxnangasedusmz2bl

EEN
!mfreescale TCP serial client.c -1al =|
=

dFire_Lite. mcp l

ColdFire_Lite_UDP_server j B @ @ 5\( L b - E b} M- -~ o' - Path: |D:\projeds\fae_tlainingﬂﬁﬂtﬁpm...\freescale_UDF'_sewer.c <
ColdFire_Lite
e LN |,
':I:I|I:|F|I'E_|..I'|:E_F:TOS E A struct netbuf * next: <% gqueus linle *-
ColdFire_Lite_TFTP | Code | Data %04 |- p ## char  * nb_buff; <# beginning of raw buffer =
ColdFire_Lite_UDP_client = = - 1 o un=igned nb_blen: <% length of raw buffer =~
ColdFire Lite UDP server n/a n/a = <1 T chazr * nh prot: ~% heginning of protocol-sdat:
Cl:nIdFireL'rteTCF'I:Iient 7K. 1+« = = P un=igned nb _plen: <% length of protocol-data #®-
Sysee= 218 0« + = < o long nb tstamp; <% packet timestamp *-
ColdFire_Lite_TCP_server 1964 247« « = <1 A struct net = net ; ~%# the interface (net) it can
ColdFire_Lite_TCP_seral_cli... 208 16 « + =l < A ip_addr fhost; ~#% [P address asociated with
ColdFire_Lite TCP_serial_ser... 136 0e « = j’ A uns:i_gneg $h|:lrt type:; <% TP==0800 fi%led in ]_:F_:,r rﬁci
- ith ¥ E48 124 «  « =l T A unszigned 1nuses; <% n=ze count, for cloning bu
EIDIEIFired_Lrte_wrth_ leb_Ser... 4936 B0 e s = ‘1 <« unsigned flags: <% bitmask of the FEF_ define
_Eﬂr',,:‘q‘;mm EK K o o = . A char * n_data: <% pointer to TCP data in nb_
B m_apc 3904 B9« o = kL o un=igned m_len; <% length of m_data =~
B Sl 1004 440+ o = 1 A struct netbuf * m_ne=xt; <% =zockbuf gue linle =~
0 m_:;n;p.c 1116 444 = £ ztruct 1p _=socopts *=oEophts <% =ocket options *7
L Ip. - - b o }
~@l m_ipnet.c 436 ) FRE .| #: e
ﬂ m__u'jl:'-c 1554 313 b L4 —TI 3 I 36 I IE 36 I IE I IE I I I IEIEIEIE I IE I I IEIE I IE I I IE I I IE I I IE I I I IE I IEIE I IEIE I IEIEIEIEIE XD
E-E3 misclib 13K FLSEE .| int emg_udp callback (FPACKET pkt, woid * parm)
-~ dhcsetup.c 548 23 0« e = i
Bl in_utilz.c 1248 223« » = struct udp ®poup:
-l memdey.c 0 0 s « = unsigned int data_len;
~Hl memio.c 768 2 = « = void *data;
-~ menulib.c 4712 3631 o« e = ip_addr host_ip:
i 1206 39« o+ = L
E m:::;,: 200 O el w E: — <# get pointer to UDF header =~
g = dp *)pkt—r:nb prot:
~@l netmain.c 292 128 « » =l pup _=I:s1.:ru|:t u
Ml rextcarg.c 164 O« « = pup 1:;
B e Y1 | (R R e W ety
< reparms.c nia nia = host_ip = pkt—->fhost:
- parseip.c 480 142+ » =l eng_process_udp_packet{ host_ip., data., data_len ):
~fl reshost.c 104 33 e o« =
-l task.c 1196 243 « o« = udp _free{ pkt 3
~H topekaunn.c 160 0« « = ‘:EE returnt 0 3
- tyioc a 0« » = b
@l userpaszz.c a2 191 =« =l L
[]a mtcp 12K oKoe e = Line 95 Col 1 | |1 I I L
H . = ® anr progicm=s I CIe OO0 LOpmeEn T =0l weL . IO LI =y =1
- top_timnc 1020 KPR | L | :
. - L Line? L
----- BB tenani 18R0 N« =« vlJ ——— Linel111 Col 20 | |{I I Lr
194 files B4k, 20K, 5 :




Froject LDebug lools  Window  Relp

r
4\

rxhaaAAEERsEERE

dFire_Lite. mcp l

~Ix

: fre&cale TCP serial client.c
i @ freescale_UDP_server.c

-] =|

=10l

ColdFire_Lite_UDP_server j B @ @ ﬁx L h T E -4} - - . -~ o' - Path: |D:\projeds\fae_tlainingﬂﬁﬂtﬁpm...\freescale_UDF'_sewer.c <
| Lirik Elru:lerl Targetsl E F Ao
| o struct netbuf *® ne=t; <% guens link =
| Filz | Code | Data |ﬂ| | = p o char # nb_buff: ~% beginning of raw buffer =-
Elanet oK 1K . = /’ o un=igned nb_blen: g length_n:lf raw buffer =~
_____ il chepcint.c 5904 737 . . _"'I— /j £ i:hal_* * nh_prot: % heginning of protocol-sdate
1 £ un=ighed nb_plen: <% length of protocolsdata -
""" -~ dheputil.c a0 0« » = =« o long nb t=tamp: <% packet timestamp *-
ﬂ dnzelnt.c a 0« « = < £ ztruct net * net ; <% the interface (net) it can
""" @ ping.c 424 N« » = = o ip_addr fhost: ~#® TP address asociated with
""" @ phtalloc.c 1040 e .| « o un=igned short type: <% TP==0800 filled in by rece
5----ﬂ q.c 464 2+ + = “= o un=igned inuse; ~% n=ze count. for cloning buf
----- B udp_open.c 460 133 = » = = o un=igned flags: <% bitmask of the PEF_ define
B ttp 1] 1] | . £ char * m_data: <% pointer to TCP data in nb
{3 s 0 0 =l v S un=igned m_len: <% length of m_data =~
-S4 project files 1K R | 1 o struct netbuf * m_ne=t; <% =zockbuf gue link =~
- Int_handlers.c EES 75 e o+ = £ | ztruct 1p _=socopts *=oEophts <% =ocket options *7
@ maine 1022 ROE « + = i :j:f :
laFrEESDale HTDS I:I I:I ;I 3 I 36 I IE 36 I IE I IE I I I IEIEIEIE I IE I I IEIE I IE I I IE I I IE I I IE I I I IE I IEIE I IEIE I IEIEIEIEIE XD
| é‘i;;‘zzfga&ﬁm“ nh oo j' int eng_udp_callback(PACKET pkt. void * parm)
-~ freescale IUDP_client.c n'a n'a =l { struct udp *pup
~fl freescale UDP_server.c 21089 « o« = unsigned int data;len;
=3 FreeScale_TCP 0 1] =l void *data:
Bl freescale TCP client.c n'a na = ip_addr host_ip:
-l Freescale_TCP_serverc nia nsa | |
= FreeScale_TCP_zerial 0 1] =l L <% get pointer to UDP header *-
~@l freescale_TCP_serial_server.c n'a néa =l pup = (struct udp *)pkt-:nb prot;
Bl freescale TCP_senal_client.c nia nsa | rup —= 1:
=3 freescale_web_server 1] 1] |
@l freescale static fiz_utilz.c ' h'a =l e gata 1 = ptt—}n];_pzfnt,.
-l freescale_dpnamic_http.c n'a néa =l hati__en _ pktzi?h_pt?nf
-~ freescale flash_loader.c hia hia = EES _;Ecesspud agiei{ host_ 1 data. data_len );
-l Freescale_htpoc nia nsa | e sl s ’ - ’
-l freescale_http_server.c n'a hta = udp fres({ pkt ):
@l freescale_http_serverh n'a n/a = #e return( 0 ) ’
Bl freescale_static ffsc nia nsa | T 1
-l Freescale_senal_flash.c nia nsa |
-~ tecnova_iZe.h bia O = Line 35 Coll |[4] | i
E techova_iZc.c nia nia = L Lo = ® anr progicm=e I e 00w LOpmeEn T =0 weL . LI OO L TIT T ‘
- freescale file_apic s na - | = R == 4 '
194 fles B4 20K = Line11__Col20 || < I B




LAB: Flashing the
board with
ColdFire_Lite
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]
Flashing and Booting the board

Connect the board via USB and serial to the PC.

Select the ColdFire_Lite project CakFire_Lite.mcp |
Flash the ColdFire_Lite project T |
Setup Hyperterminal for Cotes e 105

- 115200, 8, n, 1 Ty

. ColdFire_Lite_TCP_client
Run the pl’OjeCt ColdFire_Lite_ TCP_server
ColdFire_Lite TCP_seral_cli...
ColdFire_Lite TCP_seral_ser...
ColdFire_Lite_with_Web_Ser...
LlnLlseu:I

<&,
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Build the project by clicking on the MAKE icon (circled in RED)

Freescale CodeWarrior - 10l =l

F|Ie Edit View Search Project Debug Tools Window Help

BoEslaovxxhaaAaledhslz2eE
5

|-0 ColdFire_Lite -B Y g >
| Fer ko] Tt [amane
o | i " — | Cait | Dat_I_I%_IJ b~ {} - M- - o' - Path: |D:\home_amomation\ColdFire_Li‘te\src\pmjeds\example\main.c <
#{_] codewarriar specific =~
{23 comman 4K U LB | * from the address already in use by AEUG. This prevents EI
L3 cpu 5k, 922+« = #* ARP problems on the development server. Production systems ;I
{3 drivers 2K HKoe o= * uszually read this from flash or eprom.
M LICENSE txt nla nia =l *
F-3 ColdfireLite A0k, 18K« o+ = X
Eaprmect files 1K, 533 « » = #ifdef USE_FEC
B Int_handers.c B4 82 . o3 CDRRl=0loEoo 2o
964 451 e e o= mac_addr_fec[0] = (u_char)(tmp > 24);
E-afreescale weh_server BE. 48K« o+ = nac_addr_fec[1] = (u_char)(tmp >> 16):
freescale_static_ffs_utl.. 1072 525 « « = )
freescale_dynamic_http.c 1680 251 0« e = tmp_— i - ’
freescale_flash_loader.c 284 45 « o+ = mnac_addr_fec[4] = {(u_char)i{tmp »> 243
freescale_http.c 336 1099 + . = mnac_addr fec[5] = {(u chari{tmp > 163;
M freescale_http_serverc G4 A0 e . = #ifdef NPDEEUG
B freescale_hitp_serverh 0 0« =l dprintf{"etheraddr = %02X:%02K:%02K: %02 %02¥ 202X ~n~n",
freescale_static_ffz.c 0 47479 « « = mnac_addr fec[0]. mac_addr fec[l]. mac_addr fec[2].
mnac_addr_fec[3]. mac_addr fec[4]. mac_addr fec[5]):
#endif
#endif
## EMG — Override default buffer =sizes to fit into KirinZE
L] bigbuf=iz = 1536 + 16:; < EMG
lilbuf=iz = 200: # EMG
<% Heap memory saving trick — reduce the time a TCP socket
*# will linger in CLOSE _WAIT =state. For sy=stems with limited
#* heap space and a busy web server. this makes a big difference.
Line 1 cot ffoof |
[
183 files F1E BBK. S

4

e 50 2008 7ot Brer] 3 2te. ] Bcom.. | mzsn | Dsne e Y con] <8 & oo I
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Flash Programming Caution

CodeWarrior® for ColdFire DOES NOT behave like the HC08 and
HC12 tools when downloading code to internal FLASH.

Code MUST be downloaded by the Flash programmer to internal
Flash of the MCF52235 as described in the previous slides.

Once code is programmed in Flash it can be debugged using the
procedure Iin the following slides.
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Selecting

Select the M5223EVB-25MHZ xml file.

{ B Flash Programmer

]
the XML File

|ﬂ Flazh Programmer

| |B Target Configuration

- Target Configuration
- Flash Configuration [ r— S
. i i 7| X
i Program # Werify [ Load SEHSSER —I—I
Erase / Blank Check Look in: I@ ColdFire j - £k ER-
i Checksum |
2 M5475SEVE. xml MS52230EVE _25MHz. xml
@ M5485_Verdi,xml M52233EVE_25MHz, xml ]
2 M5485EVE. xml M52234EVE _25MHz. xml
2 M5485EVE_16Mb_UserFlash. xml . M52235EVE_25MHz. xeml
9 M5435EVE_32Mb_UserFlash.xml 2] 55T33VF3004_5280.xml
27 M5485EVE_BootFlash.xml
< Ll |
File name:  [M52235EVB_25MHzml Open
Files of type: IFIash Programmer Settings files (~ml) j Cancel |
v
Show Log | Load Settings... I Save Seltings... |
] | Cancel |
Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks
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Flash Programmer Screen

After Loading the XML file, the Flash Programmer will show
following screen. Note the Target Processor, and RAM memory

buffers are setup automatically from the XML file.
I=TE

H Flazh Programmer
-~ T arget Canfiguratian
Flazh Configuration Default Project: CaldFire Lite mop
Program / Verify
- Erase / Blark Check

+ Lhecksum — Use Custom Settings

H Target Configuration

Default Target: ColdFire Lite

T arget Processor | 5223 j Connectior: |PEMICRO_LUSE j

v ze Target Inikialization
IE:'\F'n:ugram Files\FreescalehCode’y/ amor for ColdFire WE. 3\EBBK_Sup

— Target Rakd kemaomny Buffer Optionz
T arget M emomny Buffer Address: DHIEDDDDDDD [+ Enable Logging
Target Memory Buffer Size: UHIDDDDBDDD [ Werify Target Memary Wiites
Show Log | Load Settings... | Save Settings... |

(1] I Cancel |

<&,
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Erase Flash

Erase the Flash by selecting Erase/Blank Check, and clicking
the Erase button. Watch the Status window for errors.

J1=TEY
|ﬂ Flazh Programmer | |_E Erase / Blank Check Flazh
- Target Configuration
H . . W
- Flash Configuration [l lsesics ¥ Erase/Blank Check Sectors Individually
el E A 00000000 OODOOFFF  |a
----- Eraze / Blank Check. Q0000800 Q0000FFF
----- Checksum Q00071000 Q0001 FF
Q0001200 Q0001 FFF
Q0002000 Q000Z7FF
Q0002200 Q0002FFF
00003000 Q00037FF
00003200 Q0003FFF
00004000 Q0004 7FF
Q0004200 Q0004FFF
Q0005000 Q0005 FF
00005200 Q000SFFF
0000E000 A000EYFF
0000200 Q000EFFF
Q0007000 Q00077 FF
Q00o0ys00 Q0007FFF
00002000 Q00037 FF ll
Detailsl
Blank Check |
Show Log | Load Settings... | Save Settings... |
ITI Cancel |
R
L
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Programming the Flash

After the Erase is Complete, go to the Program/Verify window

and click on the Program button.
-0

|E Flazh Prograrmmer | I_E Program / Werify Flazh
- Target Configuration

- Flash Configuration Use Selected File
Program ¢ Yerify Inl:ufile Browse, |

Eraze / Blank Check
i Checksum

File Type: I.-’-'-.utu:u Detect j

Apply Address Offzet

Restrict Addresz Range

Start. 0[FF00000
o Difse: 0 [00000000
Enct 0[FFFFFFFF

Flazh Baze Address: Ox IEIEIDDEIEIEIEI Flash Baze + Offzet: I:I:-:I|:||:||:”:||:||:“:“:I

Q Pragram I ) erify |

Show Log | Load Settings... | Save Settings... |

ak I Cancel |

<&,
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{ RUN

h

Click on the Run icon, circled in RED below. This will execute
the code in flash. If you have an external power supply, you
could also disconnect the USB from the board and hit reset.

.77 Freescale CodeWarrior

File Edit View 5Search Project Debug Tools Window Help

"if":l Iﬂhkhlllfl!-@ﬁﬁllilﬁ

=10l x|
|-E ColdFire_Lite ey @ @ "

Files | Lirk I:Irl:lerl Targetsl

@ freescale_static_ffs.c

b -{}-M~-[3-d

[ | File | Cade | Data |ﬁ-|i |E SO RERRRERR LR RN
-"1 Tl et N (IR T o | " Z-% Static Flask
) mcf5223h 0 0 e =— s7% Written by E
-l mef5223_lo.s 168 g« +» = oS
-l mefS223_spsinit. 1164 27+ o« = O S S S S
R
P 5C 4
F le Semiconductor Confidential and Proj Infol F cale™ and the Freescale lo ademarks ™
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Connecting the Serial Port

Connect the serial port on the demo board to the PC. Then open
hyperterminal and configure for 115Kbaud, 8, n, 1, no flow
control. Hit enter until you see the ‘INET>" prompt then type
‘tkstat’.

<&,
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Running ColdFire TCP/IP-Lite stack

Copyright 2006 by Freescale Semiconductor Inc.
Use of this software is controlled by the agreement
found in the project LICENSE.H file.

Built on Sep 27 2006 19:25:56

Heap size = 27136 bytes

IP Address = COA80163
Gateway = COA80101

Mask = FFFFFFOO
etheraddr = 00:BA:DB:AD:01:02

Starting ints.
Calling netmain()...
InterNiche ColdFireLite TCP/IP for Coldfire, v3.0

Copyright 1997-2006 by InterNiche Technologies. All rights reserved.
Preparing device for networking

Ethernet started, Iface: 0, IP: 192.168.1.99

IP address of :192.168.1.99

INET>

INET>

Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks
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Serial output at boot ( 115200, 8, n, 1)
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The ColdFire_Lite target

The ColdFire_Lite target is the barbones Interniche stack only target.

Use this project for customers who are looking for a clean port of the
Interniche stack to the MCF5223x.

The only features available with this target is the serial console and
ping.

<&,
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Ping the ColdFire from the PC

Open a DOS window
Type: ping 192.168.1.99 ( the ColdFire default IP address )

¢ Command Prompt

Microsoft Windows HP [Uer=zion 5.1.26H01]
CC)» Copyright 1?85-2001 Microsoft Corp.

C=~WINDOWS \systemd2>ping 192.168.1.99
Pinging 122.168.1.29 with 32 bytes of data:

192.168.1.99: bytes=32 time{ims TTL=64
192.168.1.99: bhytes=32 time{ilms TTL=64
192.168.1.99: bytes=32 time{ims TTL=64
192.168.1.99: bytes=32 time{ims TTL=64

Ping statistics for 122.168.1.97:

Packetz: Sent = 4, Received = 4, Lozt = B (Bx loss),
Approximate round trip times in milli—seconds:

Minimum = Bmz, Maximum = Bmz, Average = Bms

CoSUINDOWSNsystemd 2>

Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks freescale ™
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Ping the PC from the ColdFire

At the INET prompt type:

& direct_com1 - HyperTerminal _m ﬁl

File Edit View Call Transfer Help

INET> A
INET>

INET> host 192.168.1.1

INET> ping

ping sent, check i1cmp for reply

INET> icmp

ICMP layer stats:

icmpInMsgs 5 icmpInErrors B, echoReqs &4, echoReps 1, unhandledTypes: 8
1cmpOutMsgs 5 icmpOutErrors 0,

INET> ping

ping sent, check i1cmp for reply

INET> icmp

ICHP layer stats:

1cmpInMsgs 6 1icmpInErrors B, echoReqs &, echoReps 2, unhandledlypes: 0

1cmpOutMsgs 6 1cmpQutErrors A,
INET>

-
4| | *
|Connected 8:43:18 ANSIW 1152008-N-1 [SCROLL  |CAPS [NUM |Capture  [Printecho y
R
L
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Type: help diag

wr N
4\
# g direct_coml - HyperTerminal - |EI|E|
File Edit Wiew Call Transfer Help
|| & BJ =0 B
=

SHMP Station: diagnostic commands:

arps - display ARP stats and table
buffers - display free q buffer stats
queues - dump packet buffer queues
dbytes - dump block of memory
debug - set IP stack debug tracing
dtrap - try to hook debugger
1face - display net interface stats
linkstats - display link laver specific stats
tcp - display TCP stats
sockets - displav socket list
tbconn - tcp BSD connection stats
thsend - tcp BSD send stats
thrcv - tcp BSD receive stats
allocsize - set size for alloc() breakpoint
ipstat - display IP layer stats
icmpstat - display ICMP layer stats
udp - display UDP laver stats
upcall - trace received packets
tkstats - tasking system status
dcstats - DHCP Client statistics
users - list all users
adduser - add a new user

INET>

a

|Cunnected #:52:23

AMSTV 115200 8MN-1  [SCROLL |CAF‘S |r-1urv1 |Capture Frint echo

Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks
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To view the running tasks

INET> tkstats
tasking status:task wakeups: D

name state stack used wakes
console running 2048 556 153035
clock tick sleeping 2048 204 117764
Main blocked 2048 456 202
INET>

console = The serial console.

clock tick = RTOS/Stack timers.

Main = “Inet main” = The Stack task.

<&,
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ColdFire Boot Up
Sequence
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o ColdFire_Lite Boot

In file MCF5223 VECTORS.S
/*

* Exception Vector Table

*/

VECTOR_TABLE:
_VECTOR_TABLE:

INITSP: Jong ____SP_INIT/* Initial SP */
INITPC: Jong start * Initial PC */
start:

move.w #0x2700,sr
jmp _asm_startmeup

In file MCF5223 lo.s
_asm_startmeup:

jsr mcf5223_init Il mcf5223_sysinit.c
jsr cpu_startup // mcf5223.c

[* Jump to the main process */
jsr main

<&,

Cd
Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks & fr eesca I e ™
of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2006. 64 semiconductor



-]
ColdFire Lite Boot main.c

/* hardcode FEC IP address for now. We set it in netstatic, and
* |p startup code will initialize net[] from it.
*/

#if 1 // EMG 192.168.1.99
netstatic[0].n_ipaddr = (OXCOA80163);
netstatic[0].n_defgw = (0x00000000);
netstatic[0].snmask = (Oxffffff00);

#else /ljpw 192.168.2.3
netstatic[0].n_ipaddr = (OXxCOA80203);
netstatic[0].n_defgw = (OxC0OA80201);
netstatic[0].snmask = (0xffffff00);

#endif

netstatic[0].mib.ifDescr = (u_char *)"Fast Ethernet Controller";

/* We set the station's Ethernet physical (MAC) address

* from the address already in use by dBUG. This prevents

* ARP problems on the development server. Production systems
* usually read this from flash or eprom.

*/

#ifdef USE_FEC
tmp = 0x00cf5223;
mac_addr_fec[0] = (u_char)(tmp >> 24);
mac_addr_fec[1] = (u_char)(tmp >> 16);
mac_addr_fec[2] = (u_char)(tmp >> 8);
mac_addr_fec[3] = (u_char)(tmp & 0xff);
tmp = 0;
mac_addr_fec[4] = (u_char)(tmp >> 24);
mac_addr_fec[5] = (u_char)(tmp >> 16);
#ifdef NPDEBUG
dprintf("etheraddr = %02X:%02X:%02X:%02X:%02X:%02X\n\n",
mac_addr_fec[0], mac_addr_fec[1], mac_addr_fec[2],
mac_addr_fec[3], mac_addr_fec[4], mac_addr_fec[5]);

#endif
#endif
R/
C 4
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" Main.c

/I EMG - Override default buffer sizes to fit into Kirin2E

bigbufsiz = 1536 + 16; I EMG
lilbufsiz = 200; I EMG

/* Heap memory saving trick - reduce the time a TCP socket
*will linger in CLOSE_WAIT state. For systems with limited
* heap space and a busy web server, this makes a big difference.
*/

IlEMG was 5 4/5/06 setto 1
TCPTV_MSL =1; [/*setlow max seqg lifetime default */

#ifdef NPDEBUG
printf("Starting ints.\n");
#endif

Il mcfSxxx_irq_enable(); [* Let the interrupts fly... */
iniche_net_ready = TRUE;

while( 'uart_flush(0) ){};

#ifdef NPDEBUG
printf("Calling netmain()...\n");

#endif
netmain();  /* Start and run net tasks, no return. */
USE_ARG(err);

return O;
R
L
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ColdFire_Lite Boot netmain()

Main() calls netmain() in netmain.c which starts all the tasks.

int
netmain(void)

int i
int e;

iniche_net_ready = FALSE;

e = prep_modules();

/* Create the threads for net, timer, and apps */
for (i = 0; i < num_net_tasks; i++)

e = TK_NEWTASK(&nettasksli]);

in allports.c

Walk through the nettask[] array in netmain.c, “Inet main” MUST be first.

if (e 1= 0)

dprintf("task create error\n");
panic("netmain®);
return -1; /* compiler warnings */

}
}
e = create_apptasks();
if (e 1=0)

dprintf("task create error\n");
panic("netmain®);
return -1; /* compiler warnings */

uart_yield = 1;

/I MAIN_TASK_IS_NET
tk_netmain(TK_NETMAINPARM);

panic("net task return");

return -1;

}

Starts the FreeScale task, and console task

Starts tk_netmain in netmain.c. This is the main network task.
The task never returns.

<&,
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struct inet_taskinfo nettasks[] =
#ifndef NO_INET_STACK

{

Network tasks

{

&to_netmain, /* netmain should always be first in this array */

"Inet main",
tk_netmain,

NET PRIORITY,
NET STACK_ SIZE,

2
#endif /* NO_INET_STACK */
#ifndef NO_INET_TICK

{
&to nettick,

"clock tick",

tk_nettick,

NET PRIORITY,
CLOCK _STACK_ SIZE,

%
#endif /* NO_INET_TICK */

Free: ISmlcdthdtIdetyIfrmt F cale™ and the Free
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o ColdFire_Lite Boot, the network task

In allports.c
/* FUNCTION: tk_netmain()

* Main thread for starting the net. After startup, it settles into

* a loop handling received packets. This loop sleeps until a packet

* has been queued in rcvdg; at which time it should be awakend by the
* driver which queued the packet.

*

* PARAM1: n/a
*

* RETURNS: n/a
*

#ifndef NO_INET_STACK
TK_ENTRY (tk_netmain)

{

netmain_init(); /* initialize all modules */

iniche_net_ready = TRUE; /* let the other threads spin */
for (;;)

{

TK_NETRX_BLOCK();
netmain_wakes++; /* count wakeups */

[* see if there's newly received network packets */
if (rcvdg.qg_len)
pktdemux();
/* do not kill packet demux on net_system_exit. It may be
* vital to a clean shutdown
*

}
USE_ARG(parm); /* TK_ENTRY macro defines tk_netmain with 1 arg parm */
TK_RETURN_UNREACHABLE();

}
|

<&,
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K FreeScale Task

The function create_apptasks() in tk_misc.c creates the FreeScale task used in all the future labs.

The FreeScale task then starts any additional tasks required for that particular folder.

int
create_apptasks(void) In tk_misc.c
inte =0;
#ifndef TFTP_PROJECT
I EMG
create freescale task();
#endif

#ifdef TK_STDIN_DEVICE
e = TK_NEWTASK(&keyboardtask);
if (e 1=0)

dprintf("keyboardtask create error\n");
panic("create_apptasks");
return -1; /* compiler warnings */
}
#endif

return O;

}

<&,
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The InterNiche
RTOS
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o NicheTASK

The Interniche stack also contains a simple RTOS.
- Non-preemptive — requires that a task give up control to the next task.
- Each task has its own stack ( not superloop ).
- A task is either sleeping based on time or a event.
. If a task is not sleeping, it is ready to run.

- You can add your own task via the tk_new() function.
« Your task MUST sleep to give up control to the next task in the list.

- There are no priorities, when task 1 gives up control, the RTOS tries to run task
2, and so on.

- Task 1 uses the system task, and MUST be the network task.

<&,
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TASK1

i » “Inet main”

System stack

\ 4

TASK?2
“clock tick”
Stack?2

A

TASK3
“console”

Stack3

RTOS

v

A

tk_block() switches from one task to the next task in the ring.
tk_new() adds a new task into the ring.

Tk_kill() removes the stack from the ring.

Tk _block()

If a task is “sleeping”, it is skipped in the ring.
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// entry points to tasking system
task * tk_init(stack t* base, int

task *

void
void
void
void
void
void
void

of F

Free: IS ico
cale

tk_block(void);
tk_exit(void);
tk_Kkill(task * tk_to_die);
tk_wake(task * tk);
tk_sleep(long ticks);

tk_ev_block(void * event);
tk_ev_wake(void * event);

dthdtIdetyIfrmt F cale™ and the Fre

em
le Semiconductor, Inc. All other product or service name: thpptyflh

RTOS Functions

st_size); /[ Init the RTOS

tk_new(task*, int(*)(int), int, char*, int); // add a new task to the list

// switch to next runnable task
Il kill & delete current task

/[ mark any task for death

// mark a task to run

Il sleep for number of ticks

/Il block until event occurs

// wake tasks waiting for event

<&,
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Creating a task

TK_OBJECT(to_keyboard); in tk_ntask.h --------------- task *to_keyboard
TK_ENTRY/(tk_keyboard); in tk_ntask.h --------------- int tk_keyboard( int parm)
e = TK_NEWTASK(&keyboardtask); ----------------- in osporttk.c ---------------- function adds keyboardtask descriptor
struct inet_taskinfo keyboardtask = to tcb list.

{

&to_keyboard,
"console",
tk_keyboard,
NET_PRIORITY - 1,
IO_STACK_SIZE,

I

TK_ENTRY (tk_keyboard) in tk_ntask.h --------------- int tk_keayboard( int parm )
for (;;)
{

TK_SLEEP(1); /* make keyboard yield some time */
kbdio(); /* let Iniche menu routines poll for char */
keyboard_wakes++; /* count wakeups */

if (net_system_exit)
break;

}
TK_RETURN_OK();

<&
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Task Stack Protection

When a task is created, the stack space for that task in filled with a
pattern ‘STAC".

This pattern is used to indicate a fault if a stack overrun occurs.
This is referred to as a guardband.

The tkstat command uses this pattern to determine the amount of
stack used.

The guardband is checked at every task switch.
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Task Stack Protection

h o
g |

=181 x]

Diisplay: |47 Yiew: |Raw data j
[ &ddress | [§ Hex: 20001FAC:20002F4C [{ i
2000255C E3544143 53544143 53544143 53544143 STAC STAC STAC STAC 3
2000256C E3544143 53544143 53544143 53544143 STAC STAC STAC STAC |
2000257C E3544143 53544143 53544143 53544143 STAC STAC STAC STAC i
2000258C E3544143 53544143 53544143 53544143 STAC STAC STAC STAC
2000255C E3544143 53544143 53544143 53544143 STAC STAC STAC STAC
200025AC E3544143 53544143 53544143 53544143 STAC STAC STAC STAC
200025BC E3544143 53544143 53544143 53544143 STAC STAC STAC STAC
200025CC E3544143 53544143 53544143 53544143 STAC STAC STAC STAC
200025DC E3544143 53544143 53544143 53544143 STAC STAC STAC STAC
200025EC E3544143 53544143 53544143 53544143 STAC STAC STAC STAC
200025FC E3544143 53544143 53544143 53544143 STAC STAC STAC STAC
2000260C E3544143 53544143 53544143 53544143 STAC STAC STAC STAC
2000261C £3544143 53544143 00000000 00000000 STAC STAC » .+

2000262C ooooooo0 00000000 00000000 00000000
2000263C ooooooo0 00000000 00000000 00000000
2000264C ooooooo0 00000000 00000000 0000DCD S
2000265C ooooooo0 00000000 00000000 00000000

2000266C 6065 6D70 20001578 00000028 20002238 mempg X - "8
2000267C 20002A68 000113&E 00000001 OOOO0000 cER e e

2000268C 200026AC 00000400 200026AC 00000000 rle e &

2000269C 00000000 6065 6DF0 20001578 00000400 e MEME W e

20002 6AC L3544143 53544143 53544143 53544743 STAC 5TAC STAC STAC
200026BC L3544143 53544143 53544143 53544743 STAC 5TAC STAC STAC
200026CC L3544143 53544143 53544143 53544743 STAC 5TAC STAC STAC
200026DC L3544143 53544143 53544143 53544743 STAC 5TAC STAC STAC
200026EC L3544143 53544143 53544143 53544743 STAC 5TAC STAC STAC -
200026FC L3544143 53544143 53544143 53544743 STAC 5TAC STAC STAC £

Wiord Size: |32 vI e
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http://www.freertos.com

File Edit View Favorites Tools Help

For More Information on the RTOS

FreeRTOS.com -- NicheTask - Free Open Source RTOS - Microsoft Internet Explorer provided by Freescale — IE Iil

eBadi - O - @ @ ;b |pSeard’1 *Favnrites eMedia @

(SRR RN

Address @ http:/fwww. freertos. com

e |Lir1ks
=

Downloads
The Manual

Sample Apps

FREE (Em bedded 5#|L]IHI |Jn|s|i
T . onneding the Wor
.conx - Home of the NicheTask™ Open Source 0S II‘ItEI‘%]I(:hE
= technologies, inc,
Home Adz by Goooooogle
Windows
el Embedded
Community Welcome to the NicheTask™ open source site. This site is meant to be an embedded development Systems
resource center, providing all the information necessary to use the free NicheTask source code in your Discover which

next embedded application.

Recognizing that many designs require only a clean, small and flexible tasking system, InterNiche
Technologies has elected to contribute NicheTask to the embedded development community as open

NicheTask Ready source software. The royalty-free "C" source code is being made freely available to all device developers Express Logic -
RTOS.com
Useful Tools to speed development of next generation appliances, consumer electronics and Internet connected Embedded
devices. Software Solutions
Hockmnke ThreadX, MetX,
Qur goal in releasing NicheTask under an open source license is to make available a small, lightweight FileX, USBX, &
multitasking system for any embedded device, harness the pool of talented embedded developers, and PEQ)F({TDS
WA .Com

further enhance NicheTask functionality by leveraging the imagination, development and debugging
efforts of the NicheTask user community. —

operating system
is right for your
embedded project.

www. Microsoft.com

Embedded RTOS

NicheTask is a round-robin tasking system that contains only control logic. The API has been designed so Multitasking Real
that later the application can easily be mapped to more sophisticated embedded operating systems, such gms?e?npselrfrtolr;r?
as pC/0S-11, without adding any overhead by simply #defining the application's tasking calls to the A?lr'uw Electronics.
RTOS calls. This means that you can start with NicheTask and upgrade or convert to a different RTOS or www.amowdevtools.com
more complex architecture at a later time without having to re-port their protocol stack and application
code.

NEMOS:
Once a task gains control, it runs until it voluntarily blocks. The programmer has control over the length of Preemptive RTOS
time that a task is allowed to run so it will not lock the system. Tasks can be dynamically created, with &D?;:g?;';:n? Easy
each task having its own stack and control structure. Available Ported or LI
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* |/ m5223evb

l_f_l_ # Internet
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LAB: RTOS
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4 A
ol RTOS LAB

In this LAB we will load a simple project consisting of multiple tasks
blinking LED'’s.

We will experiment with altering the sleep times of each task and
observing the results.

We will also show the result of a task not giving up real-time.
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Flash the ColdFire_Lite RTOS target
Run
Observe the LED’s
Type tkstat at the inet prompt.

% ColdFire_Lite RTOS j

#g direct_coml - HyperTerminal i ] 4
File Edit View Cal Transfer Help

ColdFire_Lite
ColdFlre_Lite_RTOS

ColdFire_Lite_TFTP
ColdFire_Lite_IUDP_client
ColdFire_Lite_IUDP_server
ColdFire_Lite_TCP_client
ColdFire_Lite_TCP_server
ColdFire_Lite_TCP_seral_cli...
ColdFire_Lite_TCP_serial_ser...
ColdFire_Lite_with_Web_Ser...
IUnUsed

Gateway
Mask

Starting ints.
Calling netmain()...

IP address of
INET>
INET> tkstat

CoAge101
FFFFFFoQ
etheraddr = 00:BA:DB:AD:01:62

tasking status:task wakeups: D

InterNiche ColdFirelLite TCP/IP for Coldfire, wv3.
Copyright 1997-2006 by InterNiche Technologies.

Preparing device for networkin
Ethernet started, Iface: 6, IP
;0 192.168.1.99

g
: 192.168.1.99

]

All rights reserved.

name state stack used wakes

console running 2048 492 1728
FreeScale Taské sleeping 1024 108 2
FreeScale Task3 sleeping 1024 108 2
FreeScale Task? sleeping 1024 108 2
FreeScale Taskl sleeping 1024 108 3
clock tick sleeping 2048 204 17117
Main blocked 2048 408 31
INET>

4] |

[Connected 10:01:24 ANSTW 115200 6-N-1 [SCROLL  [CAPS [NUM  [Capture  [Print echo

Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks
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o What’s happening

For this lab, 4 tasks are created.

Each task blinks a LED at a different rate.

The rate is controlled by the TK_SLEEP() in 5ms units.
Code in: freescale_ RTOS.c

TK_ENTRY(tk_freescale4)

{ . .
int i;
[l Wait for TCP/IP stack to init
while (liniche_net_ready)
TK_SLEEP(1);
/l Task's must not return, Infinite loops
for (;;)
#if 1
/l Good
TK_SLEEP(1400);
I printf( "\nTask4" );
#else
// Bad
for(i=0; i<OXFFFF; i++);
#endif
LED3_TOGGLE;
if(net_system_exit)
break;
}
TK_RETURN_OKJ();
}
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What happens if atask does NOT sleep

1) Comment out a TK_SLEEP() in one of the tasks.
Rebuild, flash, and run.

Are all 4 tasks still running?
Can you type anything at the console prompt?

2) Add a printf() to the task ( still no sleep ).
Rebuild, flash, and run.

What happens?
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CodeWarrior 6.3
features

<&,

C 4
Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks PS freescale ™
of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2006. 84 semiconductor



Issue when upgrading from 6.3 preview edition

Many customer had problems upgrading from the preview edition to
the special edition of CodeWarrior 6.3.

This problem appeared primarily when customers also had
CodeWarrior for SO8 installed.

The issue is with the P&E drivers for the USB debugger.

Installing the new P&E drivers from the P&E site was the simplest
method of resolving this issue.
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writes  Tools  Help

AP vedia 4]

b
s‘

"® Shopping Cart P My Account P Logout
Welcome back Eric T ¥ freescale"

Alffance Member
MICro < Home

Downloads
Find more Downloads

Type Name / Size | Description

Software Update Cyclone M"'IH St'-'md ﬁu.l{:ne SnftW'-'lre vi.

About us Products Support Forums Customer Service

re ||p||r=||:|w- Simply download and install

Software
with P&E hardware via the parallel po

0ES plication level support which come

008 P&E Micro
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. Issue building TCP/IP stack with 6.3 preview edition

h -

Something changed with the release of CodeWarrior 6.3 causing
many errors when building.

This iIssue was traced to common.h.

It has been fixed in this rev of the stack. For customers using the
older version of the stack, make the following simple change.
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Open common.h

ColdFire_Lite.mcp

Ilﬂl ColdFire_Lite_|UDP _server j I 4 @ -
File= |Linkz I:Irl:lerl Target&l
o File Code | Data ¥k W =
#-{_J codewarrior specific a o« =~
[=E3 common 4F. 0« « =
-l alloc.c hea h/a =
-l azsert.c nda nta =l
o h'a h'a =l
_ I 0 s« =l
=. 104 0+ + =
-l printf.c 2548 0« « =
-l queue.c nda néa i
-l rand.c hea h/a =
-l stdlib.c 1704 O« « =
- uif.c nda néa =l
F{_] cpu BE. T . |
F-{_] drivers 2F. 2o+e o« =
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]
" Modify common.h

Set CFM68K to0
And  MCG68K to0

prres
* Tnclude any toolchain specfic header files
¥*®

¥1f (definedi HMWEREKES )

finclude "build-mwerks<mwerk=s h"

fdefine  CFHe3E DﬁL%Hhﬁﬁhhh

¥define  HMCeZE 0O -

#elif (defined(  DCC 1)) Add this I
¥finclude "build-wr=-diab.h"

¥elif (defined{  gh= 1)

¥include "buildsgh=sgh=. h"
¥endif
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CodeWarrior 6.3 handles Interrupts differently

The ColdFire supports up to 8 interrupt levels, 0 to 7.
Normally this can be used to support prioritized nested interrupts.

CodeWarrior 6.3 disable this by default.
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: The normal method of writing a ISR

; 816: declspec(interrupt)
; 817: void

; 818: fec_isr(void)

; 819: {

; 820: BD* bdp;
821 int i

; 822:

OxOOOOOOOO _fec _sr:
fec_lsr:
OxOOOOOOOO Ox40E746FC2700 strldsr #0x2700 <- Disables interrupts
0x00000006 0x4E560000 link a6,#0
Ox0000000A OxX4FEFFFCA4 lea  -60(a7),a7
0x0000000E 0x48EF33FF000C movem.l d0-d7/a0-al/a4-a5,12(a7)
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, 816: declspec(interrupt:0)
; 817: void

; 818: fec_isr(void)

; 819: {

; 820: BD* Dbdp;

: 821: Int I;

, 822:

bxoooooooo fec_isr:

fec_lsr:
OxOOOOOOOO Ox4E560000
0x00000004 Ox4FEFFFC4
0x00000008 0Ox48EF33FF000C
ab,12(a7)

Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks

Overriding this “feature”

Note: interrupts NOT disabled
link a6,#0
lea  -60(a7),a7

movem.l d0-d7/a0-al/a4-
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o Forcing the interrupt level to another value

; 816:  declspec(interrupt:0x2200)
, 817: void

; 818: fec_isr(void)

; 819: {

; 820: BD* Dbdp;

: 821: Int I

, 822:

0x00000000 _fec_lisr:
: fec_lsr:
0x00000000 0x40E746FC2200 stridsr #0x2200 <- SR = 0x2200

L
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ol Why bother
Many customers require a low latency on servicing a specific interrupt.

Traditionally you would assign your “must do now” interrupt to the
highest maskable level ( 6 ).

By disabling interrupts upon entering ANY isr ( even a lower priority
ISR ) you get what’s refered to as a priority inversion. The lower
priority interrupt holds off the higher priority interrupt.

Example: 802.15.4 MAC port

The 802.15.4 MAC interrupt MUST happen within 8us of the external
IRQ signal.

The FEC ISR can run for over 100us.

The FEC ISR is set to a lower level then the MAC IRQ.
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The Serial Port
Driver
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The serial driver

The serial driver is initialized in the function mcf5223 init() in the file
mcf5223 sysinit.c.

Uart_init() is in the file iuart.c

The driver supports all three of the serial ports.

The define POLLED_UART controls the mode of the driver.
#ifdef POLLED UART

- Puts the UART driver in polled mode.
#ifndef POLLED UART

- Puts the UART driver in interrupt mode.
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In the file iuart.c

The serial driver parameters

Here the serial RX buf is limited to 32 bytes, the TX buf is 256 bytes.

#ifndef UART_RXBUFSIZE

#define UART_RXBUFSIZE 32/ EMG

#endif

#ifndef UART_TXBUFSIZE

#define UART_TXBUFSIZE 256
#endif

#ifndef UARTO_SPEED

#define UARTO_SPEED 115200
#endif

#ifndef UART1_SPEED

#define UART1_SPEED 19200
#endif

Free: I Semico
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INET> help

SNMP Station: general commands:

help - help with menus

state - show current station setup

delay - set milliseconds to wait between pings
host - set default active IP host

length - set default ping packet length

guit - quit station program

ping - send a ping

baud - set serial console BAUD

setip - set interface IP address

version - display version information
lcommand - pass command to OS shell
Also try 'help [general|diagnostic|EMG HTTP]'

INET>
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INET> prompt
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]
Type help diag at the INET> prompt

INET> help diag

SNMP Station: diagnostic commands:
arps - display ARP stats and table
buffers - display free g buffer stats
gueues - dump packet buffer queues
dbytes - dump block of memory
debug - set IP stack debug tracing
dtrap - try to hook debugger
iface - display net interface stats
linkstats - display link layer specific stats
tcp - display TCP stats
sockets - display socket list
tbconn - tcp BSD connection stats
tbsend - tcp BSD send stats
tbrcv - tcp BSD receive stats
allocsize - set size for alloc() breakpoint
ipstat - display IP layer stats
icmpstat - display ICMP layer stats
udp - display UDP layer stats
upcall - trace received packets
tkstats - tasking system status

users - list all users
adduser - add a new user
INET>
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INET> help EMG
SNMP Station: EMG HTTP commands:
dir - Dir of EMG FFS
flash_erase - Erase the dynamic FLASH area

var - Dynamic HTML variable
http - Dump HTTP sessions array
INET> http

HTTP sessions array Dump

STATE VALID KEEP ALIVE FILE POINTER
Wait for header NotValid O O0OxO0O O0OxO

Wait for header NotVald O O0xO0O OxO
Wait for header NotValid O O0xO0O OxO
Wait for header NotVald O O0xO OxO

INET>
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o Insight into the RTOS
INET> tkstats

tasking status:task wakeups: D

name state stack used wakes

console running 2048 536 1216676

EMG HTTP server ready 2048 192 51859563

clock tick sleeping 2048 104 42047

Main blocked 4096 392 O

INET>
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K Ethernet info — the iface command

INET> iface

Interface - Fast Ethernet

Status; Admin:up Oper:up for: 8 minutes, 45 sec.

rcvd: errors:0 dropped:0 station:0 bcast:0 bytes:0
sent: errors:0 dropped:0 station:0 bcast:0 bytes:0
MAC address: 00 CF 52 23 00 00 ..R#..

Control Register = 3000

DATARATE = 100Mbps
ANE = Autonegotiation Enabled
DPLX = Half Duplexe

This register advertises the capabilities of the port to the Mill
Status Register =7849

Indicates the PHY supports 100BASE-TX full-duplex mode
Indicates the PHY supports 100BASE-TX half-duplex mode
Indicates the PHY supports 10BASE-T full-duplex mode
Indicates the PHY supports 10BASE-T half-duplex mode
No fault detected

PHY has auto-negotiation ability

valid link has NOT been established

AutoNegotiation NOT complete - Data is NOT Valid

Auto-Neg. Advertisement Register = 81E1
100BASE-TX full -duplex capable
100BASE-TX half-duplex capable
10BASE-T full-duplex capable

10BASE-T half-duplex capable

INET>
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Adding a Your Own Command

//*****************************************************************************

/I Fill out structure for EMG FFS DIRectory menu command

/ kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkhkkkkkkkkkkk

struct menu_op emg_ffs_dir_menu[] =
"EMG HTTP",
"dir”,
"flash_erase",
"var",

"hitp",
NULL,

stooges,
emg_ffs_dir,
flash_erase,
emg_http_var,

emg_http_sessions,

kh

/I Install Menu item 'DIR' for EMG FFS
if( install_menu( emg_ffs_dir_ menu))
printf( "\nCould not install DIR menu item for EMG FFS");

"EMG HTTP menu",

"Dir of EMG FFS",

"Erase the dynamic FLASH area”,
"Dynamic HTML variable",

"Dump HTTP sessions array",

Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks
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Commands are passed arguments

/ kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkhkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkx

Il int SoftEthernetNegotiation( int seconds ) Written By Eric Gregori
Il

/Il Work-around for bug in hardware autonegaotiation.

/[ Attempt to connect at 100Mbps - Half Duplexe

/[ Walit for seconds

I/ Attempt to connect at 10Mbps - Half Duplexe

I/

// Returns 10, or 100 on success, 0 on failure

/ /*****************************************************************************

int set_baud(void * pio)

{
char *Cp;
cp = nextarg(((GEN_I10)pio)->inbuf);
luart_set_baud( 0, atoi(cp) );
return(0);

}
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i Printf is supported with formatting

//*****************************************************************************
I/l Print Directory of Static and Dynamic Flash File Systems.

)
/I Author: Eric Gregori (847) 651 - 1971

/ kkkkkkkkkkkkkhkkkkkhkkkhkkkkkkhkkkkkkhkkhhkkkhkhkkkkhkkhkkkkkkhkkkkkkhkkhkkkkkkhkkkkk

int emg_ffs_dir(void * pio)

int file_count, total_file_size, k, j;
volatile unsigned long *fat_file_sys;
volatile unsigned char *fat_file_names;

ns_printf( pio, "\nStatic FFS");

ns_printf( pio, "\n\n%-32s %-6s %-8s",
"FILENAME",
"LENGTH",
"POINTER");

total _file_size = 0;

/I Loop through each file printing the info
for( file_count=0; file_count<emg_static_ffs_nof; file_count++)

ns_printf( pio, "\n%-33s", emg_static_ffs_filenames|file_count] );
ns_printf( pio, "%-9d", emg_static_ffs_len[file_count] );

ns_printf( pio, "0x%-8x", (unsigned long)emg_static_ffs_ptrs[file_count] );
total_file_size += emg_static_ffs_len]file_count];

}

ns_printf(pio,"\n\n Total Size = %d" total_file_size);
ns_printf(pio,"\ntotal static files = %d\n" file_count);

ns_printf( pio, "\nDynamic FFS");

ns_printf( pio, "\N\n%-32s %-6s %-8s",
"FILENAME",
"LENGTH",
"POINTER");
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This package is ideal for remote testing

Imagine this, you need a method to instrument a device you are
testing.
Just write your own command, or better yet put your data in a VAR,
and you can access that data from anywhere in the world.
This is a ideal platform for engineers to write small test programs, or
build quick prototypes.
The MCF5223 has:
- 2 independent 4 channel 12 bit A/D converters
8 PWM modules
4 24 bit timers ( can be used as pulse accumulators )
1 16 bit timer
lIC, SPI, 3 UARTS, .....
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TFTP

The Interniche stack includes a TFTP server and client.

TFTP requires a file system. Interniche also provides a RAM based virtual
file system.

Since the 5223 only has 32K of RAM, the TFTP client and server can only be
used for demo purposes.

The TFTP client/server have not yet been linked to the Flash File System.
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]
o TFTP project files

The TFTP project files are in the TFTP folder.

Tftpcli.c
« TFTP client

Tftpsrv.c
- TFTP server

Tftpudp.c
« This module contains the low-level UDP routines.
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e
" UDP

The module m_udp.c contains the UDP API.
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4 A
o TFTP LAB

In this lab we will build a project with the TFTP client.
We will use the client to connect to the PC

First you must disable 2 services on your computer.
Blackd — Blackice

And

DefWatch

These processes interfere with the UDP traffic that TFTP uses.
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Stop the DefWatch and Blackd processes on your machine.

Double click on the TFTPD32.exe

1) This opens the TFTP server on the PC.

2) | have included some small files.
1) Test_filel.txt
2) Test file2.txt

At the INET> prompt type:
INET> visfilelist
total files =0

dynamically allocated files = 0, buffer space =

INET>

Notice there are no files in the RAMdrive.

Free: IS
cale
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T
Additional commands with TFTP and VFS enabled

h -
P

“g direct_com1 - HyperTerminal -0 x|
File Edit View Call Transfer Help

help - help with menus
state - show current station setup
delay - set milliseconds to wait between pings
host - set default active IP host
length - set default ping packet length
quit - quit station program
plng - send a ping
baud - set serial console BAUD
setip - set interface IP address
version - display version information
Ycommand - pass command to 0S5 shell
Also try "help [generalldiagnosticivfsitftpcl’
INET> help vfs
SHMP Station: vwfs commands:
ufsfilelist - display vfs file structure info
vfssetflag - set bit in vfs _file flags field
vfsclearflag - clear bit in vfs_file flags field
vfsopenlist - list currently open VFS files
INET> help tftp
SHNMP Station: tftpc commands:
tfget - tftp GET a file
tfput - tftp PUT a file
tfstate - Display tftp stats
INET>

al |

[Connected 10:29:06 ANSIW 1152008N-1 [SCROLL  [CAPS |NUM  [Capture  [Printecho

&I_|‘_|_
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- ,—halp

A = = -| -
‘ k projectzhfae_trainingOEhHtphtt  Show Dir k. g( . § E

. -2168.1.1

==

U nexpected request 5 from peer
Returning EBADOP to Peer

Connection received from 192.168.1.939 on port BEEZ

Er"l.__l. - - e -
<test_filed tatx: zent 1 blks, 17 bytes in 0 & O blk rezent A perTerminal ;I_D

R ead request for file <test_filel .tk Mode octet

4]

B E x I h O OEE

== B G Y Il va 1 m

Transfer Help

_urrent Action IListening an pork B3

About I Settingz

|

Hee | Bep 27 2006 21:17:04

B pktalloc.c
:ch
P B udp_open.c
0 tp
B3 vis
=3 project files
-~ Int_handlers.c
-l main.c
-l freescale_stub.c
IaFreeScale RTOS
----- B freescale RTOS.c
= freescale_UDP
-~ freescale_UDP_client.c
~fl freescale UDP_server.c
= FreeScale TCP
-l Freescale_TCP_clent.c
@l freescale_TCF_server.c
=R FreeScale_TCP_serial
-l freescale TCP_ serial_serverc
-l Freescale_TCP_senal_client.c
=3 freescale_web_server
-l freescale_static_ffz_utils.c
-l freescale_dynarnic_htp.c
-l Freescale_fazh_loaderc
-l freescale_http.c
~fl freescale_http_server.c
Bl freescale_http serverh
Bl Freescale_static_ffzc
-l freescale_senal_flash.c
@l tecnova_iZc.h
-~ tecnova_iZec

Heap size = 26880 bytes
IP Address = COA8A163
Gateway = COABA101
Hask = FFFFFFO0

etheraddr = 00:BA:DB:AD:01:02

Starting ints.
Calling netmain(). ..

InterNiche ColdFirelLite TCP/IP for Coldfire, v3.0

Copyright 1997-2006 by InterNiche Technologies. All rights reserved.
Preparing device for networking

Ethernet started, Iface: 8, IP: 192.168.1.99

IP address of : 192.168.1.99

INET>

INET>

INET> tfget 192.168.1.1 test filel.txt

IHETi(égtp from 192.168.1.1 done: msg: Transferred 11 bytes in 0.0 second
us:o

TNET>

4| | _’

195 files

(Connected 10:33:43 ANSIVY

115200 8MN-1  [SCROLL |C-’«='S |'._'~' |C&'_'IZ\.-"E Frint echo




-
o After the file is uploaded

INET> vfsfilelist
test filel.txt ----- WIDNS- 2000643C B B 100

total files = 1
dynamically allocated files = 1, buffer space = 0x100
INET>
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DHCP Firmware

When DHCP is enabled, the TCP/IP stack cannot complete its
Initialization until after the DHCP transaction is complete.

The function netmain_init() in the module allports.c calls the function
dhc_setup() in dhcsetup.c.

dhc_setup() runs the DHCP protocol which will contact the DHCP
server to aquire a IP address and other network related data.
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Enabling the DHCP client

In the file ipport.h you will find the following.

#define INCLUDE_ARP 1 /* use Ethernet ARP */

#define FULL_ICMP 1 /*use all ICMP || ping only */

#define OMIT_IPV4 1 /* not IPV4, use with MINI_IP */

#define MINI_IP 1 /* Use Nichelite mini-IP layer */

#define MINI_TCP 1 /* Use Nichelite mini-TCP layer */

#define MINI_PING 1 /*Build Light Weight Ping App for Niche Lite */
#define BSDISH_RECV 1 /*Include a BSD recv()-like routine with mini_tcp */
#define BSDISH_SEND 1 /* Include a BSD send()-like routine with mini_tcp */
#define NB_CONNECT 1 /* support Non-Blocking connects (TCP, PPP, et al) */
#define MUTE_WARNS 1 /* gen extra code to suppress compiler warnings */
#define IN_MENUS 1 /* support for InterNiche menu system */

#define NET_STATS 1 /*include statistics printfs */

#define QUEUE_CHECKING 1 /*include code to check critical queues */
#define INICHE_TASKS 1 /* InterNiche multitasking system */

#define MEM_BLOCKS 1 /*list memory heap stats */

/I EMG #define TFTP_CLIENT 1 /*include TFTP client code */

/I EMG #define TFTP_SERVER 1 /*include TFTP server code */

/I EMG #define DNS_CLIENT 1 /*include DNS client code */

#define INICHE_TIMERS 1 /* Provide Interval timers */

/I EMG - To enable DHCP, uncomment the line below
/l#define DHCP_CLIENT 1 /*include DHCP client code */

/I EMG #define INCLUDE_NVPARMS 1 /* non-volatile (NV) parameters logic */
#define NPDEBUG 1 /*turn on debugging dprintf()s */

/l EMG #define VFS_FILES 1 /*include Virtual File System */

/I EMG #define USE_MEMDEVY 1 /* Psuedo VFS files mem and null */
#define NATIVE_PRINTF 1 /* use target build environment's printf function */
#define NATIVE_SPRINTF 1 /* use target build environment's printf function */
#define PRINTF_STDARG 1 /* build ...printf() using stdarg.h */

#define TK_STDIN_DEVICE 1 /* Include stdin (uart) console code */

#define BLOCKING_APPS 1 /* applications block rather than poll */

#define INCLUDE_TCP 1 /* this link will include NetPort TCP w/MIB */

[**** end of option list ***/
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e
" DHCP Demo

Pushing SW1 at power-up will enable DHCP.
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UDP

UDP stands for User Datagram Protocol
It is a layer under the TCP layer in the TCP/IP stack.

UDP does not include acknowledgements or connections.

UDP does support OXFFFD ( 65533 ) ports.

UDP is used whenever high speed data transfer is required.
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]
o UDP with ColdFire_Lite

Freescale_UDP_client.c contains an example of a UDP client.

This client sends packets as fast as possible to the PC.
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LAB: UDP client
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LAB: UDP client

1) Select the ColdFire_Lite UDP_client target
2) BUlId, ﬂaSh’ run © Cu:ulu:lFire_L'rte_Ll[-JP_cIient |
3) Execute the UDP server on the e

ColdFlre_Lite_RTOS

: : : I ColdFire_Lite TFTP B

PC by clicking on the BAT file. e

ColdFire_Lite_UDP_server

: ColdFire_Lite_TCP _client

Flstart_udp_server.bat :
ColdFire_Lite TCP_seral_cli...
ColdFire_Lite TCP_serial_ser...
ColdFire_Lite_with_Web_Ser...
EpUsed
" C:\WINDOWS\system32\cmd.exe =10l x|

7253 .749686 %, average packet
248 1688587 average packet
705 882724 average packet
749 133819 average packet
877769051 =, average packet
254 . 472714 average packet
243 587851 s, average packet
?03.2641 48 %, average packet

—

= 9253.931463 average packet

= 893.048827 average packet

= 951 ._938725% average packet

= 939_755627 average packet

= 928.7237%3 average packet

= 942 _ 547229 average packet

= 943 _492572 average packet

= 953_842963 average packet

= 954 _ 378766 average packet

= 988 _092737 s, average packet

= 954 _366134 average packet

= 254_187686 average packet

= 954 _YA?158 %, average packet

= 254_419838 average packet

= 919 _ 516462 average packet

= 954_399487 average

= 948 _AYLA4
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-]
o Adjusting the packet size

Turning the POT on the demo board changes the packet size that the
UDP client sends.

Notice the effect packet size has on data throughoutput.
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LAB: UDP server
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The freescale_UDP_server.c file contains a working and tested UDP
server.

Unfortunately, the UDP client on the PC side is not working correctly.
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LAB:
TCP client
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T
LAB: TCP client

Flash the ColdFire Lite TCP_client target
Double click the start TCP_server.bat
What happens when the POT is adjusted?

e CY\WINDOWS system32\cmd.exe

197867691 average
197 .824820 average
197.843863 average
178 . 458572 average
199178894 average
178 .6868375 average
197459732 average
198273972 average
198 .341476 average
128.336975 average
197827377 average
186 .971115 average
218.649811 average
128 .5374%76 average
198 .675465 average
197.873291 average
198 .287642 average
127 .518875 average
198 .464218 average
178 .657874 average
197.°794922 average
197.943878 average
197.817387 average
181 .6824521 average
197.957336
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LAB:
TCP server
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e
LAB: TCP server

With this LAB we will measure the maximum data rate that the
ColdFireLite stack can accept a TCP data stream.

Flash the ColdFire_Lite TCP_server target
Run
Using hyperterminal transfer a test file to the board.
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Hyperterminal Configuration

direct_1234 Properties 2=

Connect To | Settings I

| Change lcon... I

Host address:  [152.168.1.99

Port number: |1234

Connect using: ITCPIIP (Winsock) j

oK Cancel
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File transfer with hyperterminal

& direct_1234 - HyperTerminal

File Edit View Cal | Transfer Help

(1=

&

EJ o SendFile...

Receive File. ..

Capture Text...

LAB - Cold mr=rs=r

Capture to Printer

ikjlkjlkjklwerwerwer,mzxnc,mznxc,zmxcnzxc,mn

_|Sends a text file to the remote system
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Select any file ( even binary ) and transfer

# g direct_com1 - HyperTerminal =101

File Edit View Call Transfer Help

(1= %@DEF

Copyright 1997-2006 by InterMNiche Technologies. All rights reserved.
Preparing device for networking
Ethernet started, Iface: 8, IP: 192.168.1.99
IP address of : 192.168.1.99
INET>

data rate 8 kbps

data rate 81 kbps

data rate 98 kbps

data rate 100 kbps

data rate 101 kbps

data rate 103 kbps

data rate 98 kbps

data rate 103 kbps

data rate 107 kbps

data rate 75 kbps

data rate 97 kbps

data rate 98 kbps

data rate 109 kbps

data rate 101 kbps

data rate 101 kbps

data rate 103 kbps

data rate 86 kbps

data rate 104 kbps Jj
4| | * -

|Connected 11:24:51 NS [1152008N-1 [SCROLL  [CAPS |[NUM [Capture  [Printecho y
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LAB:
TCP serial server
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o Serial to Ethernet LAB

In this lab we will build a project with the Serial to Ethernet Firmware.

Flash the ColdFire Lite TCP_serial_server target
Run

Open 2 hyperterminal windows
COM1
TCP/IP 192.168.1.99 port 1234

Connect to the coldfire.

Anythingtyped into the TCP/IP hyperterminal appears in the serial
hyperterminal, and vice-versa.
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LAB:
TCP serial client
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o LAB: TCP serial client
For this lab, one person loads the ColdFire_Lite TCP_serial_server
target, and the other person loads the
ColdFire_Lite TCP_serial_client.

Connect the two boards via a crossover serial cable.

Each board is connected serially to a PC running hyperterminal.

When the client board is powered up, push and hold SW2.
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Serial Flash
Support
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Serial Flash adds support for upto 4 meg of web pages

The serial flash i1s a SPI based device.

It adds the ability to store up-to 4 meg worth of web pages.
It also frees up the other 128K of internal flash for user code.

Do serial flash demo
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ZigBee/802.15.4
+ Fire®
Ethernet

= A Winning
Combination




Zigbee/802.15.4 Networking
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IEEE 802.15.4 Topologies

Star
Mesh

@ PAN Coordinator

. Full Function Device (FFD)
*Any topology
*Network coordinator capable
*Talks to any other device Cluster Tree

O Reduced Function Device (RFD)
sLimited to being leaf devices
*Cannot become a network coordinator
*Talks only to a network coordinator
*Very simple implementation
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Network Pieces —PAN Coordinator

PAN Coordinator

- “owns” the network
A Starts it

°
\ - J/

A Allows other devices to join it 2. o?\/ \

o

- -~

~

A Provides binding and address-table
services

A Saves messages until they can be

delivered \ / ,/‘4/' o
A And more... could also have i/o dgu/' [ /

capability X

- —-—

1 . . ” S~.o -o-* -
- A “full-function device” — FFD
- Mains powered
=
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PR 4

Network Pieces — End Device

End Device
- Communicates with a single device

- Does not own or start network
A Scans to find a network to join

« Can be an FFD or RFD (reduced function
device)

« Usually battery powered
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TCP/IP stack merged with 802.15.4

ATTN

SPI "

RESET
RXTXEN
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System Diagram

VICIS21X

. , 802.15.4
Radio/Micro

File Edit View Favorites Tools Help

cm-@vg@©|pmm*|=mmem @| :

Address [&] htp://192.168. 1,95/

RXTXEN
S0 |we
=
The AJAX version of a Dial Guage

‘Dnne

[ [ [ mtemet

N[l
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The sensors spend most of their time in hybernate mode.

In hybernate mode, each sensor only draws 4pA.

Each sensor wakes up every 5 seconds as a heartbeat, using the RTI.
If the sensor detects a trigger, it wakes up immediately to send its

data.

Assuming less then one trigger every 5 seconds, each sensor should
get a battery life of over 3 years using 2 AA’s.

The coordinator is always powered up.
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The Web Interface

The web server provides a easy method of connecting external
embedded systems over serial.

The external embedded system can send data to the web server
using the VAR command.

The web server can send data over serial to the embedded system
using forms.

This provides a simple mechanism for getting your embedded system
on the web.
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The ColdFire Lite
Folder
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The ColdFireLite folder

The ColdFireLite folder contains the deliverables from Interniche.

The Interniche stack supports;

- Asimple RTOS

- |P protocol with ICMP and ARP
UDP protocol
TCP protocol
A simple mini-socket API for TCP
A DHCP client
A DNS client
A PING client
A serial console with configurable menus
A TFTP server and TFTP client
A RAM based file system
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o Allports folder

Allports folder
. Allports.c - netmain_init()
- Timeouts.c- inet_timers() and check_interval _timers()
- Tk _misc.c - Contains the “console” task

These files are used in the boot process.
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headers folder

headers folder
- There are many files in this folder.
- We will concentrate on ipport.h and osport.h

osport.h
. Contains defines associated with the RTOS.
- Contains the standard stack sizes for application tasks.

Ipport.h
« Contains defines associated with the TCP/IP stack.
« Contains switches to enable/disable features of the TCP/IP stack.
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: Mcf _specific folder

Cksum.s
- RFC1071 assembly language checksum routine.

Ifec.c
« Fast Ethernet Controller driver.

lutils.c
- Low level serial routines

Tk _utils.s
« Contains defines associated with the TCP/IP stack.
« Contains switches to enable/disable features of the TCP/IP stack.
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o Mcf specific folder
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Ipport.h componant selection

/*

* Option macros to trade off features for size. Do not enable options
* for modules you don't have or your link will get unresolved

* externals.

*/

[* use Ethernet ARP */

/* use all ICMP || ping only */

/* not IPV4, use with MINI_IP */

/* Use Nichelite mini-IP layer */

/* Use Nichelite mini-TCP layer */

/* Build Light Weight Ping App for Niche Lite */

/* Include a BSD recv()-like routine with mini_tcp */
/* Include a BSD send()-like routine with mini_tcp */
/* support Non-Blocking connects (TCP, PPP, et al) */
[* gen extra code to suppress compiler warnings */
/* support for InterNiche menu system */

/* include statistics printfs */

/* include code to check critical queues */

/* InterNiche multitasking system */

/* list memory heap stats */

[*include TFTP client code */

/* include TFTP server code */

/* include DNS client code */

/* Provide Interval timers */

#define INCLUDE_ARP
#define FULL_ICMP

#define OMIT_IPV4

#define MINL_IP

#define MINI_TCP

#define MINI_PING

#define BSDISH_RECV
#define BSDISH_SEND
#define NB_CONNECT
#define MUTE_WARNS
#define IN_MENUS

#define NET_STATS

#define QUEUE_CHECKING
#define INICHE_TASKS
#define MEM_BLOCKS

/I EMG #define TFTP_CLIENT
/I EMG #define TFTP_SERVER
/I EMG #define DNS_CLIENT
#define INICHE_TIMERS

RPRRRRPRRPRRRPRRRERRPRRERRERRRERRRER

/I EMG - To enable DHCP, uncomment the line below
#define DHCP_CLIENT 1 /*include DHCP client code */

/I EMG #define INCLUDE_NVPARMS
#define NPDEBUG

1 /* non-volatile (NV) parameters logic */

1 /* turn on debugging dprintf()s */

/I EMG #define VFS_FILES 1 /*include Virtual File System */

/I EMG #define USE_MEMDEV 1 /*Psuedo VFS files mem and null */

#define NATIVE_PRINTF 1 /* use target build environment's printf function */
#define NATIVE_SPRINTF 1 /* use target build environment's printf function */
#define PRINTF_STDARG 1 /* build ...printf() using stdarg.h */

#define TK_STDIN_DEVICE 1 /* Include stdin (uart) console code */

#define BLOCKING_APPS 1 /* applications block rather than poll */

#define INCLUDE_TCP 1 /*this link will include NetPort TCP w/MIB */

[**** end of option list ***/
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Open The directory Containing MAIN.C

{47 Freescale CodeWarrior _ 18] x|

File Edit View GSearch Project Debug Tools Window Help

At EsEo - x<ha A AN EER s sEEEMR
s ColdFire_Litemcp N u

| # CoidFie_Lite By By
Files |Link Dlderl Targetsl
¥ | File | Code | Data ¥h[ |-

2] codewarriar specific i} 0«

#-Z3 commaon L 0+« » =

F-Z3 cpu B 922 + e =

2] drivers 2K EL S |

B LICEMSE. tut n/a nia = =

@23 ColdfireLite B0k, 18K« » =

EHZ3 project files 1K 533 + e« =

ol Int_handiers o E04 22+ + =

@ main.c 964 451 + o« =

EHE3 freescale_web_server BE. 48K« =l

B freescalestatic ffs_uhl. 1072 525« e =

B freescale_dynamic_http.c 1680 281 ¢+ =

M freescale_flash_loader.c 284 45 « o+ =

B freescale_hitp.c 336 1099 » o« =

B freescale_hitp_serverc 644 0. e o=

M freescale_http_serverh 0 0 e =

----- M freescale_static ffzc 0 47479 « « =l

Kl

183 files 1K BBK

|
wsmrtl -] O E 49 a 2 L4 Wi... v| TeraT...l W 2no... v| B Comm... | quqaq| 3I\‘ic...v||.fre5_ BCokﬁ..| « W%k 8:35PM
|
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{47 Freescale CodeWarrior - | E||5|

File Edit View Search Project Debug Tools Window Help

AEFEs - <haA AN EER s EERE

i
| % coldFre_Le By By e

Files | Link, Drderl Targetsl

i @ main.c _IEllil
¢ | Fe | Code | Dalo [0# = 4 . {} .M+ B+ o~ Fath: [D \nome_automation\ColdFire_Lis\sro\projects'example\main.c o
EHZ] codewarrior specific 0 (1 =~
3 comman L1 0+« « = * from the address already in use by dBUG. This prevents EI
FHZ3 opu k. 922+ o+ = * ARFP problemz on the development serwver. Production sy=stems ;I
EHZ] drivers 2K L. | * uszually read this from flash or eprom.
B LICENSE txt néa nia =l ®
[ ColdfireLite: 50K, 18K« o« = )
S-SR project fles 1K 533+ s m #ifdef USE_FEC
B Int_handers.c 04 82 s o+ oz tnp = O0x00cf5223:
B 954 451+ o+ nac_addr_fec[0] = {u_char)i{tmp »>»> 24)
=R fresscale_web_server BE. 48K« o« = nac_sddr_fec[l] = (u _char)(tmp »> 18);
M frecscale static ffs_utl.. 1072 525 = + i ﬂ:g—gggi—gzg%g} - Eﬁ—gﬁgiggmp .§><>DEEE)'
M freescale_dynamic_httpc 1630 251 0« o= tnp = 0: - 3 :
B freescale flash_loaderc 284 45 « o+ = nac_addr fec[4] = (u_char)(tmp > 247; J
fl freescals_http.c ;e 1099 . - o mac_addr_fec[5] = {(u_char)(tmp »> 16):
B freescale_hitp_serverc Bd4 370 o« e o= #ifdef HPDEEUG
B freescale_htp_serverh 1} 0« =l dprintf{"setheraddr = X02E:%02X %02X %02 %02H: 202X n~n",
M freescale_static_ffs.c 0 47473 « « = mac_addr_fec[0], mac_addr fec[1l]. mac_addr_fec[2].
mac_addr fec[3]. mac_addr fec[4]. mac_addr_fec[5]):
Fendif
#endif

S BEMG — Owerride default buffer sizes to fit into KirinZE

* bigbufsiz = 1536 + 16; <~ EHG
lilbufsiz = 200: <7 EHMG
#% Heap memory =saving trick — reduce the time a TCP socket

* will linger in CLOSE WAIT state. For systems with limited
#* heap s=pace and a busy web server. this makes a big difference.

Coll |]4] |

183 files

| 4
tﬂsmrtl -] O E 49 a 2 L4 Wi... v| TeraT...l W 2no... v| B Comm... | quqaq| 3I\‘ic...v||.fre5_ 1 ColdFi... | « W9k 8:37PM
|
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HTTP/HTML/AJAX
Overview

(And ColdFire
TCP/IP Lite
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ColdFire_TCP/IP_Lite Stack

The ColdFire _TCP/IP_Lite stack includes:

A Mini-Sockets TCP API.

A TFTP ( Trivial File Transfer protocol ) server.

A DHCP ( Dynamic Host Configuration protocol ) client.
Zero-copy sockets for performance.

Less then 40K of program space.
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Mini-Sockets TCP API

The mini-Sockets API is designed to be as close as possible to the
BSD Sockets APl and still allow a small footprint. The primary
differences are that passive connections are accomplished with a
single call, m_listen(), rather than the BSD bind()-listen()-accept()

sequence, and the BSD select() call is replaced with a callback
mechanism.

BSD = Berkeley Software Distribution
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o Mini-Socket Interface Compared to BSD Sockets

Mini-Sockets BSD Sockets
m_socket() socket()
m_connect() connect()
m_recv() andfor m_send() recv() andior send()

- Ur -
tcp_send() andior tcp_recv() - (zero-copy 11Q)

m_close() close();

Faor server applications:

Mini-Sockets BSD Sockets
(nfa - merged with listen) socket()
(nfa - merged with listen) bind()
m_listen() listen()
(n/a - handled via callback) accept()
m_recvi) andfor m_send() recv() andior send()

- Ur -
tcp_send() andior tcp_recv() - (Zero-copy 11Q)

m_close() close();
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o A Simple Server Using Mini-Sockets

Creating a Listening Socket
/I Init a socket structure with our Port Number

emg_http_sin.sin_addr.s_addr = (INADDR_ANY);
emg_http_sin.sin_port = (PORT_NUMBER);
emg_http_server_socket = m_listen(&emg_http_sin, freescale_http_cmdcb, &e);

Accepting a Connection
switch(code)

Il socket open complete

case M_OPENOK:
msring_add(&emg_http_msring, so);
break;

}
Receiving TCP data

length = m_recv( freescale_http_sessions[session].socket, (char *)buffer, RECV_BUFFER_SIZE );

Sending TCP data

bytes_sent = m_send( freescale_http_sessions[session].socket, data, length );

Closing the Socket

j=m_close(so);

Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks
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o A Simple Client Using Mini-Sockets

Creating a Socket
M_SOCK Socket = m_socket();

Connecting to a Server

int m_connect(M_SOCK socket, struct sockaddr_in * sin, M_CALLBACK(name));

/l m_connect is blocking until a connection completes.

I If the socket is configured for non-blocking, then the callback funtion is used to indicate when the connection is established.

Receiving TCP data
length = m_recv( freescale_http_sessions[session].socket, (char *)buffer, RECV_BUFFER_SIZE );

Sending TCP data

bytes_sent = m_send( freescale_http_sessions[session].socket, data, length );

Closing the Socket

j=m_close(so);
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Freescale Web Server

HTTP1.0 compliant server with connection persistance and multiple sessions
(HTTP1.1 will be available in future revisions).

GET and POST elements supported.

Dynamic HTML support with replace and conditional tokens.

Serial interface support for Dynamic HTML variables.

Provides run time and compile time flash file systems.

Long file name support with subdirectories.

‘DIR’ command supported on serial interface.

PC utilities for compressing compile time and run time downloadable images of
multi-page web pages.

PC utility for downloading run time downloadable web page image through port 80
(to get through firewalls).

32 byte ascii key for web page download security.

It's Free for use on ColdFire® processors!!!
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Software Model

Freescale Freescale Freescale

Web Server Compile Time FFS Run Time FFS
coarire_Tcrip_Lie RTOS and Console
ColdFire_TCP/IP_Lite Mini-Socket TCP API

coldrire_TcPp_Lite 1 CP | coldrire_Tcrip_Lite UDP | coidrire_TcPip_Lite ICMP

coldrire_TcPP_Lite |P Iayer

coldrire_Tcpip_Lite FEC Driver
Freescale Freescale

Ethernet PHY Hardware API

FFS = Flash File System
[
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T
Web Servers

Web Servers implement the HyperText Transfer Protocol (HTTP) to
send web pages from a server to a client.

The Web Server contains the content, the Web Browser Displays
the content.

For these labs, the Web Browser used will be the Internet Explorer.

<&,

L 4
Free I Semiconductor Confidential and Proprietar yI nformatio F cale™ and the F cale logo are trademarks : freescale ™
of Freescale Semiconductor, Inc. All other product or service name: th e property of thei p ective owners. © Freescale Semiconductor, Inc. 2006. 168 semiconductor



HTTP - An Overview

HTTP — HyperText Transport Protocol.

HTTP — Is used to transfer HTML/Web Pages on the web.

From RFC1945:
The HTTP protocol is based on a request/response paradigm. A client
establishes a connection with a server and sends a request to the server in the
form of a request method, URI, and protocol version, followed by a MIME-like
message containing request modifiers, client information, and possible body
content. The server responds with a status line, including the messages
protocol version and a success or error code, followed by a MIME-like message

containing server information, entity metainformation, and possible body
content.

Generally HTTP uses TCP/IP port 80.
There are two versions of HTTP, 1.0 and 1.1.

HTTPL1.0 is defined by RFC1945.
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HTTP Protocol Exchange

The client starts an exchange using one of two Methods:
GET method — Request the server to send a file

POST method — Sends a file to the server
- The method is followed by a list of Request Header Fields

The server responds with a response message:

The first line of the message is the status line.

- Sample Status line HTTP/1.0 200 OK
A Status code 2xx means success
A Status code 4xx means error

The status line is followed by a series of entity header fields separated by
carriage return/line feeds.
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HTTP Request / Response

HTTP Request

»

GET ffilename.htm HTTP/1.1

HTTP Response

d
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The Client (Browser) HTTP Request

GET f/filename.htm HTTP/1.1

Accept: image/qgif, image/x-xbitmap, image/jpeg, image/pjpeg, application/msword
Accept-language: en-us

Accept-Encoding: gzip, deflate

User-Agent: Mozzilla/4.0 (compatable; MSIE 6.0; Windows NT 5.1)

Host: www.msn.com

Connection: Keep-Alive

The above text is sent to the server on TCP/IP port 80

It asks the server to respond with the contents of filename.htm

It tells the server that it supports the HTTP1.1 standard

It tells the server that the client supports: gif, x-xbitmaps, jpeg, and pjpeg
images

It tells the server that it supports msword documents

It tells the server that the language is English, and that the gzip and deflate
decompression algorithm’s are available

It tells the server that the browser is running IE6.0 on a Windows machine

Finally it tells the server NOT to close the connection after the file is sent
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o Keep-Alive

By default, after the server sends the file to the client, it closes the
TCP/IP connection.

The Keep-Alive request header field tells the server NOT to close
the TCP/IP connection after the file contents are sent.

This decreases the packet overhead for future connections.
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The Server Response Header

HTTP/1.1 200 OK

Server: Microsoft-11S/6.0

Cache-Control: no-cache

Content-Type: text/html

Content-Encoding: gzip

Content-Length: 9062

Followed by data from file, in this case encoded using gzip

The above data is returned by the server, to the client:

The HTTP/1.1 200 OK line tells the client/browser that HTTP1.1 is
supported, and the 200 tells the client that the file was found

The Server line informs the client of the Web Server type and version

The Cache-Control line tells the client to disable cache

The Content-Type line tells the client the type of data that will follow

The Content-Encoding line tells the client that the following data is
encrypted using gzip

The Content-Length line tells the client how many bytes are to follow
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HTTP 1.1

HTTP 1.1 is defined by RFC2616

Additions to HTTP 1.1:

Faster response, by allowing multiple transactions to take place over
a single persistent connection.

Faster response and great bandwidth savings, by adding cache
support.

Faster response for dynamically-generated pages, by supporting
chunked encoding, which allows a response to be sent before its
total length is known.

Efficient use of IP addresses, by allowing multiple domains to be
served from a single IP address.
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Ethereal HTTP demo

g j=1E=7] S

File §| File Edit View Go Capture Analyze Statistics Help |

|
El
B FEHx@E8 Qes»0F L/I|EE QQAE M |
- | Eilter:l - |E)q:»ression... | glearl ﬁpplyl |Hi|
Ma. - |T|me |Source |Destinatior1 |Protoco| |Ir1fo |;I Al
é} 1 0.000000 192.168.1.98 192.168.1.99 TCP 1600 > http [SYN] Seg=0 Len=0 M55=1260
s 2 0.000685 192.168.1.99 192.168.1.98 TCP http = 1600 [5¥N, ACK] Seg=0 Ack=1 Win=7760 Len=0
- 3 0.006866 192,168.1.98 192.168.1.99 TCP 1600 = http [ack] Seq—l Ack =1 w1n=65520 Len=D
=) 4 0.007315% ) 68.1.9 g 68.1.99 ?5e =
Eﬂ 5 0.010974 192,168.1.99 192.168.1.98 TCP http > 1600 [aCK] Seq—l Ack=4?9 w1n=6203 Len=0
[J 6 0.099101 192,168.1.99 192.168.1.98 HTTP HTTP/1.1 200 OK
? 7 0.228667 192.168.1.98 192.168.1.99 TCP 1600 > http [ACK] Seg=479 Ack=712 wWin=64809 Len=0
Eﬂ 8 1.697401 192.168.1.98 192.168.1.99 HTTP  GET /index.htm?serial=put_your_ascii_here HTTP/1.1
Eﬂ 9 1.700772 192.168.1.99 192.168.1.98 TCP http > 1600 [ack] Seq=712 Ack=957 win=6208 Len=0
Eﬂ 10 1.788966 192.168.1.99 192.168.1.98 HTTP HTTP/1.1 200 OK
— 11 1.933948 192.168.1. 98 192.168.1.99 TCFP 1600 > http [ACK] 5eq=957 Ack=1423 Win=65520 Len=0
E3 12 5.729807 192.168.1.99 192.168.1.98 TCP http > 1600 [FIN, ACK] Seg=1423 Ack=957 Win=7760 L
13 5.730010 192.168.1.98 192.168.1.99 TCP 1600 > http [ACK] Seq=957 Ack=1424 Win=65520 Len=0
4 6 cals cals 1600 = htt 1 5eq=95/ Len=0

Frame 4 (532 bytes on wire, 532 bytes captured)
[ Ethernet II, src: DellesgP_a0:c4:e3 (00:0b:db:a0:c4:e3), Dst: 00:cf:52:23:00:00 (00:cf:52:23:00:00)
H Internet Protocol, Src: 192.168.1.98 (192.168.1.98), Dst: 192.168.1.99 (192.168.1.99)
[H Transmission Control Protocol, Src Port: 1600 (1600), Dst Port: http (B0), Seq: 1, Ack: 1, Len: 478
= Hypertext Transfer Protocol
H GET /index.htm?serial=put_your_ascii_here HTTP/1.1%r'\n
Accept: image/gif, image/x-xbitmap, image/jpeqg, image/pjpeg, application/vnd.ms-excel, application/vnd.ms-powerpc
referer: http://192.168.1.99/index. htm?serial=put_your_ascii_here'rin
Accept-Language: en-us'rin
Accept-Encoding: gzip, deflate\rn =
user-agent: Mozilla/4.0 (compatible; MSIE 6.0; windows NT 5.1; .NET CLR 1.1.4322)%r'n
Host: 192.168.1.99.r%\n
Connection: Keep-Alivelrin

MYy

L 4] | ﬂ

ﬁ Frame (frame), 532 bytes |P: 14D: 14M: 0 Drops: O

L‘[j'Startl & e BT NG » Saw-| @an-| B | Jea.| M. | Bre.. | @ me.. | Hai.-| EF... ||@(u_ |« W 3D 7:12pM

L 4
) N ) ) ¥ 5 4 ™
Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks & reesca e

of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2006. 176 semiconductor



h o
g |

o
Ethereal

& (Untitled) - Ethereal

@ F

HTTP demo

File Edit View Go Capture Analyze Statistics Help

= e el

SEA*RE RerDFELI[EE QQAAA @M

e
= | Eilter: I - | Expression. .. | glearl &pplyl

126 _' No. - | Time | Source | Destination | Protocol | Info
g 1 0.000000 192.168.1.98 192.168.1.99 TCP 1600 > http [S¥YN] Seq=0 Len=0 M55=1260

b 2 0.006685 192.168.1.99 192.168.1.98 TCP http > 1600 [5YN, ACK] Seg=0 Ack=1 win=F760 Len=0

3 0.006886 192.168.1.98 192.168.1.99 TCP 1600 > http [ACK] Seg=1 Ack=l Win=65520 Len=0

127 4 0.007215 192.168.1.98 192.168.1.99 HTTP  GET /index.htm?serial=put_your_ascii_here HTTP/1.1
i 5 0.010974 192.168.1. 1.

0 U. 09911 .1b8.1. .1l.

u 7 0.228667 .1. 1.

= 8§ 1.697491 192.168.1. .1.99 HTTP  GET /index.htm?serial=put_your_ascii_here HTTP/1.1
128 |- 9 1.700772 192.168.1. .1.98 TCP http > 1600 [ACK] Seq=712 Ack=957 win=6208 Len=0
By 1.78B8966 192.168.1. .1.98 HTTP HTTP/1.1 200 0K

1.933948 192.168.1. .1.99 TCP 1600 > http [ACK] Seq=957 Ack=1423 Win=65520 Len=0

| 5.729807 192.168.1. .1.98 TCP http > 1800 [FIN, ACK] Seg=1423 Ack=9537 wWin=7F760 L
129 | 5.730010 1. 1. 1600 > http [ACK] Seq=957 Ack=1424 Win=65520 Len=0
S il il 1600 > htt 5egq=957 Len=0

al wl wl
M - =

133
S

[ Frame 6 (765 bytes on wire, 765 bytes captured)
[ Ethernet II, Src: 00:cf:52:23:00:00 (00:cf:52:23:00:00), Dst: DelleEsgP_al:cd:e3
H Internet Protocol, Src: 192.168.1.99 (192.168.1.99), Dst: 192.168.1.98 (192.168.
@ Transmission control Protocol, Src Port: http (80), Dst Port: 1600 (1600), sSeq:
= Hypertext Transfer Protocol
H HTTP/1.1 200 ok\r'n

Server: EMG/1.1.0%r"n

Cache-control: no-cache\rn

Data (650 bytes)

(00:0b:db:a0:c4:e3)
1.98)
1, ack: 479, Len: 711

File: "D:\Profiles\yr00126\LOCALS ~1\TempletherXXXXDVORES™ 3414 Bytes 00:00:08

[P: 14D: 14M: 0 Drops: 0

=

T

...

...........

:ﬁstart| 8 a8 4 a B hsvv| '_34r\v| lFr...l = | Mi...l @Ewm. | dai- @Fr...”@(u_ Mi...l « .20 713PM

<&,

Z " freescale

semiconductor

Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks
of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2006.

177



Customer Web
Server Labs
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Loading the Default Static Web Page

The purpose of this lab is to use CodeWarrior® to build and load the
stack and default web page.

The static file system utility will be used to change the default static
web page.

We will also learn how to configure the static IP address in both the
demo board and the PC.
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]
Using CodeWarrior® to Build the Default Web Page

Follow the instructions from the CodeWarrior lab to configure
CodeWarrior and the flash programmer for the MCF5223x.

Load the MCP file

<&,
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]
o Set up PC Network Connection

Follow one of the following two methods:

« From Control Panel install new connect.
Use existing connection.
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x—

B Control Panel

_|o] x|
@
EBE

3 e ¥ & W &

Advertised Advertised  Date and Time Display

File  Edit Miew  Fawvorites Tools  Help

Bk - €3 - (¥ F K | ) Search | Folders | [ @ » ) | G-

Address IE}- Conkrol Panel

& X D o

Accessibility  Add Hardware Add or Administr ative

Falder Options Fonks
Options Remov... Tools Programs Program. ..
= X2 P = H D @ b & L
[ - =
Game Hurmrminghird Inkernet Kevboard Mail Mouse Mebwark, Phone and  Power Options  Prinkers and
Cantrollers Inetd Options Connections Modern ... Faxes
B 2 2 9 g P W
Q@ @ =2 2 ) - i
CdickTime Regional and Remote Scanners and  Scheduled Sounds And Speech Syrmantec Swskem Syskems
Language ... Conkral Cameras Tasks Audio Dfvices Livellpdate Managemenk

= 2 &

Taskbar and User Accounts  wWireless Link
Skark Menu

Double click|Network Connections

X
Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks
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If available,
Double
click icon.

‘3 MNetwork Connections

=101 x|

File Edit Wiew Favorites Tools Adwvanced Help

g
.',l'

QBack - &3 - (T F ﬂ(|j:" Search |~ Folders | & [ X 6 | =

Address It}, Metwork Connections

ECE

LANM or High-Speed Internet

<

L Local Area Connection 2 LAM ar High-Speed Inter.., Enabled 3Com 3C920 Integrated ...

Y wireless Metwork Connection LAM or High-Speed Inter.., Enabled ‘Wireless-G Mokebook Ad. .,
Wizard

|5 Mew Connection Wizard Wizard

Marne | Tvpe | Skatus Device Mame | Phone # or Host Addre
Dial-up
e 5PS Dial-up Disconnected PCTEL 2304WT Y, 92 MDD, 326-1155

Otherwise, Double click
New Connection icon

And follow setup Wizard
To create a LAN connection

1]
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Now that a LAN connection Is

available
General | Support |
. — Connection
b)
Let’s set it up for our needs St Correntod
Druration: 05:55:44
] ] Speed: 100.0 Mbps
Click on Properties Tab
— Achivity
Sent — —  Receved
Bytes a1.202 36,831
Disable |
Cloze
'O
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184 semiconductor

of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2006.



Set up PC Network Connection

The following properties dialog will open

- Local Area Connection 2 Properkies

Double Click on the Internet
Protocol (TCP/IP) Icon

Checking this will aid config
changes later

2] =]
General I Authentication I Advanced I

Connect uzing;

I B& 3ICom 3C320 Integrated Faszst Ethernet Contraller [3C305C-

Configure... I

Thiz connection uzes the following itemns:

El Cizco Swstems WFM Transport
.@ File and Printer Sharing for Microzoft Network.s
S Intermet Protocol [TCRAF]

Inztall .. Uminztall Froperties

D ezcription

Allows paur computer ko access rezources on a bicrozoft
rnebwork.

[+ Show icon in notification area when connected

k. I Cancel

Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks
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Select
Use the following IP address

Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks

Internet Protocol {TCP/IP) Properties

General | Alternate Configuration I

“ou can get IP zettings aszighed automatically if your network, supports
thiz capability. Othenaize, pou need to azk your network, adminiztrataor for

the appropriate IP settings.

& iObtain an IP address automaticalle

[P address:
Subnet mask:

Lrefault gatewan

~—{" |Jze the following IP address:

Set up PC Network Connection

2%

" Obtain DNS server address automatically

& Use the following DNS server addresses;

Breferred DMS zerver:

Altermnate DMS zerver:

Advanced...

Q. Cancel

of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2006.
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Set up PC Network Connection

Internet Protocol (TCP/IP) Properties e

General

Enter 192 . 168 . 1 . 1 for the I P add ress You can get |P settings aszigned automatically if your nebwark, zuppoarts

thiz capability. Othenwize, vou need to ask your netwark, administratar for
appropriate |F settings.

¢ Obtain an rezs automatically

— % Use the following |P adtegs:
NG
IP address: DEER

Click in the Subnet Mask Subnetmask 2% 5. 2% 0

I I i i by | Default gateway:
Field and it will auto-fill with Default gateway |
255 . 255 . 255 . O € [Obtain DWS semver address autamatically

% sze the following DMS server addresses:

Freferred DMS zemver: I

Alernate DMS zerver: I

Click OK on all LAN setup dialog Adyanced .
boxes and close them

] Cancel
R
L 4
L 4
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To return your LAN setting for normal Operation
reopen the Internet Properties Dialog box and select

Internet Prutucul {TEP 'IP} Properties

General | Alkernate Configuration I
“'ou can get IP settingz aszigned automatically if pour network supports
thiz capability. Otherwize, you need to azk your netwarks administrator for
the appropriate [P zettings.

£+ iObtain an |P address automaticalls

4
o Set up PC Network Connection

21

" Uze the following IP address:

|F address: I

Subnet mask: I

[efault gatewan I

" Obtain DMS server address automatically

£+ |se the following DNS server addiesses:

Prefered DMS zerver: I

Alternate DMS zerver I

Advanced... |

Ok I Cancel |

Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks
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The Taskbar

If there was a connection previously, an icon may be on the taskbar

LT LA

Configured LAN connections

If a connection bubble like shown
at left is not shown (100bT is OK

too)

J31 3:02 PM

And you have a 1gbit card
reconfigure your card as shown in
the next slides

Free: I Semiconductor Confidential and Proprietarn ylfrmt F cale™ and the F cale logo are trademarks
of Fi cale Semiconductor, Inc. All other product ol vice name: th e property of thei p ective owners. © Frees
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Setting Speed to 100Mb, Half for 1Gbit Cards

-4 RightHand_PC_Port Properties el 3Com 3C920 Integrated Fast Ethernet Cont |

General I Authantication | Advaniced | General Advanced | Diriver I Resouces I Power Management I
Connect using: The following properties are available for thiz netwark, adapter. Click
the property you want ko change on the left, and then select itz value
I B 3Com 3C320 Integrated Fast Ethernet Controller [3C306C- on the right,
Configure... ) Property: W alue:
_ _ - _ 802 1p Suppart - AutoSelect j
T hiz connection uzes the following items: DaubleMego —
- Do Poll B ate 10 Mb, Full Duplex
- 10 Mb, Half Diuples
— Enh LaM Power bt
.@ Flovs Control 100 kb, Full Duples
.@ File and F'rinte.r Sha.ring for Microgoft Metworks o LﬁiEEEAi}'EDUHt AutoS lect
S Mehwark Monitor Diriver _ILI r_ 4a T Hardware D efault
4 Y Jdedia | ype
I I PHYCompat
. : Al ARP
Inztall.. | Lrinztall | Properties | Fwl) Magic Pkt |
_ P AW Ping
Description _ R Checksum Offlnad
Allowez pour computer to access rezources on a Microsaft Cafbware Cahle D etect ;I
network.

¥ Show icon in notification area when connected

k. | Cancel (] I Cancel |

*****0nly needed if communications issues with 1 Gbit card
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RUN

From the Start menu select RUN
Enter “CMD”, click OK

Run 2| x|

Type the name of a program, folder, document, or
Inkternet resource, and Windows will open it Far you,

Cpen: I j

‘ I, I Cancel Browse, .,

<&,

Lo1 > freescale -
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.
DOS Window

A DOS window should open.

e O\ WINDDWS' System32' cmd.exe

Microsoft Windows HP [Uersion 5.1.26H001
(C» Copyright 1985-26881 Microsoft Corp.

1

freescale -
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.
o Enter -> ping 192.168.1.99

At the DOS prompt type ping 192.168.1.99 then hit enter

<&,
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If Ping Does not work

Go to your hyperterminal window, hit enter a few times.
Verify a INET> prompt appears.

Verify that you have a cross connect cable.
Verify that you have disabled VPN ( on your personal machine )
Type iface soft atthe INET> prompt.

Try Ping again after 2 seconds.

<&,
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]
The Default Web Page

h o
g |

Open Internet Explorer, and type 192.168.1.99 (the IP address of the demo
board) into the address bar. This is the default compile time web page you
just loaded with the TCP/IP stack and Web Server.

a Dynamic HTTP server with simple Flash File System - Microsoft Internet Explorer provided by Freescale

File Edit View Favorites Tools Help

@Back - -J - \J @ _;j | /.__j Search \E':‘:(‘Favorihes @Media ej‘ <] - :?_ - _J @Z ﬁ

Address [&] http://192. 168, 1.9/

Dynamic HTTP server with simple Flash File System

Written By Eric Gregori

The dynamic HTTP server with simple flash file svstem is a application written for the Interniche lite TCP/IP stack. This version also
takes advantage of the Interniche Real Time Operating System. The server executes as a task, and supports multiple sessions. The server
supports two separate file systems: the static file system uses a custom PC utility to convert web pages and binaries { jpeg, wav, swf, ... ) files
into a C array for being compiled into the build The dynamic file system uses a custom PC utility to convert the web pages and binaries into a
compressed image. A custom PC download utility is then used to download the compressed image into the flash of the target system.
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The Static/Compile Time Flash File System

The Static/Compile Time Flash File System allows the user to
embed web pages consisting of one or multiple files into a target
build.

The system has two parts: The firmware running in the ColdFire®
processor as part of the Web Server, and the compression utility
which is executed on the PC.

The Compression utility takes a list of files, and compresses them
Into a single ‘C’ file. The ‘C’ file is then compiled and linked into
the final target build with the TCP/IP stack and the Web Server.

<&,
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o
x The Static/Compile Time Flash File System Compression Utility

The compression utility: emg_static_ffs.exe is a DOS command
utility that can be executed from windows using a BATCH file.

& compile_time_loaded _web_page example - | Ellﬂ

File Edit Wiew Favorites Tools Help 'I;'F
P - - I el oy B

@ Back ~ O - LE Li" qj‘ p Search || Folders | |y & x
Address I@ D:\kirin2e_|abscompile_time_|oaded_web_page_sxample j Go
Mame = | Size | Type | Date Modified
™ [ CFCORESEMBLEM.gif | 13KB GIF Image 1/3/2006 12:47 PN
[emg_static_ffs.exe 165K  Application 3/31/2006 9: 29 PI
E] filelist. bt 1KB TextDocument 3/29/2006 11:24F
[Fmake.bat 1KB MS-DOS Batch File 432006 10:35 M
&]readme.htm 34KE HTML Document 4/9/2006 11:41 PN
static. ffs 261KB FFS File 4/5/2006 7:10 PM

Compression Utility

Lizt of filez to compress

Batch file to run from

windows

R/
L 4
o 4
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Compression Utility Command Line Arguments

Emg_static_ffs filelist.txt output_file.c

Where:

Filelist.txt is a text file containing the list of files to compress. Each
file should be on its own line, and the first file is the default.

Comments can be added using a ¥’ as the first character in a line.

Output_file.c is the file generated containing all the files in the filelist
compressed together, along with data structures used to reference
the files from the Web Server.
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.
Sample filelist.txt

* emg static web page description =0l x|

- File Edit Format Wew Help

flle [* emg static web page description file a

% . . . * lee files listed e'Im-l.' will be concantenated into a
The files listed below will be * single C compatable file.

concantenated into a readme. htm

CFCORESEMELEM. gif

* single C compatable file.

readme.htm
CFCORESEMBLEM.gif

The last line must be a blank line with just a CRLF
(just hit enter in the last blank line).

<&,
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]
The output_file.c

i
/I* Static Flash File System Generator *
I/I* Written by Eric Gregori - Chicago FAE *

8 : The output file contains the contents
constunsigned char readme._ ] = of each file stored as a ‘C’ array.

0x48,0x54,0x54,0x50,0x2F,0x31,0x2E,0x31,0x20,0x32,

Data removed for space in presentation The fIIeS Inserted are from the
DXOD.0X0A 000 ) filelist.txt file (see previous slides).

const unsigned char CFCORESEMBLEM_giff] = {
0x48,0x54,0x54,0x50,0x2F,0x31,0x2E,0x31,0x20,0x32,

Data removed for space in presentation

0xA8,0xC7,0x3D,0xF2,0xB1,0x8F,0x7E,0xFC,0x23,0x20,
0x6F,0x17,0x10,0x00,0x3B,0x00 };

const char *emg_static_ffs_filenames[] = {
"readme.htm"”,
"CFCORESEMBLEM.gif"

o Array containing list of filenames
const unsigned char emg_%}tg@gzg&;ﬂl;lz; )
_gl . . . .
¥ Array containing list of pointers to
const unsigned short emg_static_ffs_len[] = .
i g files.
Y
oS nsIOned O e Tasage, Array containing file sizes
Ox676§}):6666

const unsigned char emg_static_ffs_nof = 2;

Array containing file type

Number of files

<&,
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N ' <
““_.her Uses for the Static/Compile Time Flash File System

User Data can also be stored in the static system. The data can be
binary or text, but name the file *.txt. The utility actually treats all
files as binary files.

The user can access the data from the firmware using examples in
the firmware.

This feature can be usefull in the static/Compile Time System, but is
considerably more usefull in the run time loadable system.

<&,
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Static/Compile Time Web Page LAB 1

We are going to edit a HTML file.
Build a Compressed ‘C’ image.

Copy the Image to our project.
Re-build the project.

Load the new image in flash.
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ColdFire_Lite Compile _Time_Loaded Web Page Example

h o
g |

The Compile_Time Loaded Web Page Example
This is the directory for the static web page demo/lab.

ColdFire_Lite\src\projects\example

I

File Edit \ew Favorites Tools Help ‘ ."';l‘

- ? x

e Back ?‘ | i} f ‘ 7 Search Y Folders = | J E) .

Address IIE]C \ColdFire_Web_Server_with_Labs_051106ColdFire_Lite\srcprojects\example | . Go
Mame = Size | Type Date Modified
(Drcompile_time loaded web_page_example File Folder 5/11/2006 10:42 AM
() freescale HTTP Web_Server File Folder 5/11/2006 10:39 AM
Int_han-:llers.u: SKB C Source File 56 /2006 4:34 PM
main.n: KB C Source File 5/8/2006 5:39 PM
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Opening the HTML File

& compile_time_loaded_web_page_example _|I:I|£|
Fle Edit View Favorites Tools Help ‘ o

@Eﬂd{ - O - LE l;i(' ::i‘ ‘ ﬁEeard'l H:_L' Folders

5 3 X 9|

Address I[E:l C:\ColdFire_Web_Server_with_Labs_051106\ColdFire_Lite\src\projects\example \compile ™| =1 Go
Mame =~ Size | Type Date Modified
 [JCFCORESEMBLEM gif 13KE GIF Image 1/3/2006 12:47 PM
Eemg_smhc_ﬂ's.exe 165 KB Application 3/31/2006 9:29 PM

E:l filelist, bt 1KB TextDocument 3/29/2006 11:24 PM

E makE bat 1KB MS-DO0OS Batch File 5/11/2006 10:41 AM
@readme htm & 34 KB HTML Document 4/9/2006 11:41 FPM
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7N HTML- An Overview

HTML or HyperText Markup Language is the language used to
describe web pages.

HTML is a ascii text based language that defines how text and
Images are placed on a page.

HTML is a ascii text based language that uses “tags” to instruct a
web browser how text and images are placed on a page.
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HTML Tags

Tags start with a ‘<* and end with a >’.
Most tags have a open and close form.
The open form <HTML>

The close form </HTML>

Tag form: <TAG ATTRIBUTE=value>

Tags/attributes are used to define placement, color, style, and
fonts for text.

Tags are also used to define position and size for a image.
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A Simple Web Page

<HTML>

<HEAD>

<TITLE>This text will appear at the top of the web browser, the navigation bar</TITLE>
</HEAD>

<BODY>

<CENTER>Hello World</CENTER>

</BODY>

</HTML>

The HTML element is used to tell the web browser that we are using HTML instead of JavaScript,
or some other language.

The HEAD element contains meta-information. Meta-information is not part of the body of the
document but defines the document in a general sense. The Title of the web page is a good

example. Itis not displayed in the body of the web page, but on the navigation bar of the web
browser.

The BODY element defines the displayed portion of the web page.
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<CENTER>

<Hx>

<pP>

<FONT COLOR=RED>
<FONT SIZE=x>

<A HREF="freescale.com”>

<IMG SRC="filename.jpg”>

<IMG SRC-=filename.jpg”
ALIGN=center>
<TABLE>
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Some Interesting HTML Tags

Centers the object on the page.

Heading Size x, where x is from 1-6.

Start or paragraph.

Sets font color to red.

Sets font size, where x is from 1-?.

Makes text a URL pointing to
freescale.com.

Puts the image filename.jpg into the
web page.

Loads the image filename.jpg and
centers it in the page.

Creates a table with the help of <TR>
table row and <TD> table data.

<&,

L 4
comiopo e vasematis =" freescale
specti 208 semiconductor

ive owners. © F cale Semiconductor, Inc. 2006.



Creating Web Pages

Using notepad, you can start writing HTML immediately, and build
your own Web Page.

Or, you can use an HTML generator.
- These programs allow you to design a web page, and generate the
HTML for you.
- Just search for “HTML generator” on the web.

« There are dozens of them, some free.
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Using Microsoft Word

Microsoft Word can also be used to generate a Web Page

By saving a document as *.htm in Microsoft Word, Word will create a
web page.
- The web pages created by Word tend to be very large.
- Also, Word creates a subdirectory for images.

- Be sure to change the image reference paths to remove the
directories.

The web page for this lab (readme.htm) was generated in Word.
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Edit the HTML

To Edit the HTML open the readme.HTM file in Notepad

The first few lines of the readme.htm file

<htmlI>
<head>

<title>Dynamic HTTP server with simple Flash File System</title>
</head>

Modify the Dynamic HTTP server .... String with something else

<html|>

<head>

<title>This is really cool</title>
</head>

Save the new file
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Build a New Output File

First Double click the batch file make.bat to build the image.

& compile_time_loaded_web_page_example

File Edit View Favorites Tools Help ‘ 4I"l.."
e Back = lj LF \j: ‘ . Search H_ " Folders | |y j x E) ‘ TH
Address I[E] E:‘n,l:c:ulu:IFirE_'L"u'Eb_SEr'n.rer_wiﬂ'u_Labs_D51:lDE‘n,EDIdFirE_LitE‘nsrn:‘nprc:jects‘l.example‘n,mmpilfl '+ Go
amE rr— oize | Type Date Modified
EEEEE’!BEE‘?.’.‘.‘.‘E‘EEH..E!!f.. 13KB  GIF Image 1/3/2006 12:47 PM
[Femg_static_ffs.exe 165KE  Application 3/31/2006 9:29 PM
E] filelist, tut 1KB TextDocument 3/29/2006 11: 24 PM
% |make.bat Q—"" 1KB M5-DOS Batch File 5/11/2006 10:41 AM
& ] readme.htm 34KE HTML Document 4/9/2006 11:41 PM
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Build the project by clicking on the MAKE icon (circled in RED)

RI=TE
- Fle Edit View Search Project Debug Tools Window Help o
iRAbhesE - ><xhaAAWNESE ¥
/ =TT |
I % ColdFire_Lite j i &’ b-{}-m- - o' - Path: |D:\I'lome_automation\ColdFire_Li'te\src\pmjeds\exampl...\freescale_static_ﬁ's.c <> t_
Files Link Order | Targets g
o] Tases| all..
T = s :
= | ;lemcf52230 | CDdBZJ Dasﬁ‘%"; _’||:|I e Sta_\t,il: Flash Eile Systn_sm Gem_erat.clr =
B mcf5223:h o 0. = ;;: Written by Eric Gregori — Chicago FAE
B mef5223 los 168 8« « = o B
B mcf3223 sysinitc 1164 27« o+ =
B mcf3223 vectors.s 1060 0« « =
B mcfSumec 1092 808 « o+ o= const unsigned char readme htm[] = {
B rocfGwes b nda n'a =l Ox48 . 0x=54 0=x54 0=50. 0=2F 0O=31. 0=2E 0=31_ 0=x20_ 032,
B mcfSu_lo.s 408 0+ +« = 0x30, 0=30, 0=20, 0=4F, 0=4E, 0=0D, Ox04,
(T drivers 2K S | 0=53.0=65. 0872, 0876, 0865, 0x72, 0x34, 0x20, 0x45, 0x4D, -
B LICEMSE. tut nda nta =l 0x47.0=x2F. 0=31, 0=2E, 0=x31, 0=2E, O=30, 0=0D, O=04.
ireLil . s 0x43, 0x61, 0x63,0x68, 0x65, 0x2D, 0x63, 0x6F, Ox6E, Ox74,
E%g'ﬂ“ﬁfj O 0x72. O=6F 0=6C. 0x3a 0x20 0x6E, 0x6F, 0x2D, 0x63, 0x61, =
B3 headers 0 0. = O=x63,. 0=68, 0=65, 00D, O=x04, t
4 B8R mef_specific 7K 1K e s m O0x48, 0x54, 0x54, 0x50,0x20, 053, 0x65, 0x72, 0x76, Ox65,
= 0x72.0x20. 0242, 0279, 020, 0245, 0x72, 0x69, 0x63 . 0x20,
B cksum.s =18 e « Ox47.0x72.0x65, 0x67, 0x6F, 0x72, 0x69, 0x20, 0x56, 065,
B varte 1748 827 « o = 0x72. 0x73. 0x69. 0x6F, 0x6E, 0=20, Ox31, 0x2E, 0x31, 0=2E,
-l osporttk.c 208 16 s« o 0x30. 0x0D, Ox04,
B th_utils 136 0« » = 0x43, 0x6F, Ox6E, 0x74, 0x65, 0x6E, 0x74, 0x2D, 0x74, 0x79,
-l iutil.c E48 124 « « = 0=70, 0x65, 0x34 0=x20,
-l ifec.c 4816 11 « o« = 0=x74.0=65, 0=78, 0=74, 0=2F, O=68, 0=x74, O=x6D, O=6C,
23 mip BK. 1K« o« = 0z=0D, 0x04.
T miselib gk, F S | Ox43.0=6F. 0=6E, 0x74 ., 0=65 ., 0=6E, O0x74 . 02D, Ox6C, Ox65 .,
23 micp 12K, I | 0x6E, O0x67, 0x74 0x68, 0x34 0x20,
B net oK, B4l + + = 0x33. 0=34,0=33, 0=35, 0=32, 0=0D, O=04 . 0=0D, O=04.
B0 titp 0 0 = 0x3C, 0x68, 0x74, 0x6D, OxeC, 0x3E, 0x0D, 0x04 Ox3C, Ox68,
B v 0 0 = 0x65. 0x61, Ox64, 0x3E, 0x0D, 0x04 0x3C, 0x74 0x69, 0x74,
=539 project fi 1K 640 » o = 0x6C, 0x65, O0x3E, Ox44d 0x79 0xcE, O0x6l, 0x6D, 0x69. 0x63,
gy 0x20, 0=x48, 0x54, 0xG4 0=50, 0x20, 073, 0x65, 0=72. 0=76,
@ Int_handlers.c fads I3 e e Ox65.0x72. 020, 0x77 069, 0=74. 0x65. 0x20_ 0x73. 0=69.
8 main.c 356 467 . o = Ox6D. 0x70. 0x6C, 0x65, 0x20, 0xd6, Ox6C, Ox61, 0x73, OxbE,
¥ EHER freescale_web_server BE. 48K . . 0x20, 0x46 . 0=69, 0x6C, 0x65, 0x20, 0x53, 0=79, 0x73, Ox74,
B fresscale_static_ffs_util.. 580 522 « +» = 0x65, Ox6D, 0x3C, 0x2F, 0x74, 0x69, 0x74, 0x6C, 0x6G5. Ox3E,
g freescale_dynamic_http.c 1E7E 251 « o+ = 0=0D, Ox04, 0x3C, 0=2F, 0=68, O=65, O0x61. Ox64 ., O=x3E, 0x0D, —
freescale_flazh_loader.c 284 45 « o« = 0=04. 0x3C, 0x62, 0x6F, 0x6d, 079, 0x3E, Ox0D, Ox04, O0x3C,
B freescale_http.c 3248 1049 « o« = 0x49, 0x4D, 0x47 0x20, 0x53, 0x52, O0xd43, 0x3D, 0x22 0x43,
B freescale_http server.c B44 370 0+ o+ = Oxd6, 0x43, 0x4F, O0x52, 0x45, 053, 0x45. 0x4D, Ox42 , Ox4C,
B freescale_http serverh i} 0« = | 0x45, 0x4D, 0x2E, 0x67, 0x69, 0x66, 0x22, 0x3E. 0x0D, Ox04,
E| « fr 0 47479 « o+ =] '_l'
183 files BOK. B4k ) _Ene1 Coll | |4] | a7
A4

fi,-‘SmrtI a8 23 4 @ ¥ |~ ajax_bargraph_demo I [(5] Microsoft PowerPaint - [... ”i Freescale CodeWarrior
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]
Start the Flash Programmer

Start the Flash Programmer by selecting the tools Flash
Programmer Pull Down

. Freescale CodeWarrior

File Edit View Search Project Debug m Window Help
A Ho v~<h
: 13 ColdFire_Lite.mcp
| © Coldfire_Lite By By e
Files | Link Order | Targets |

Flash Programmer

W =B E

Hardware Diagnostics

¥ | File | Code | Data WEL/4E =]
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Project Files
| x|

{4 Freescale CodeWarrior B = |EI| x|

© Fle Edit View Search Project Debug Tools Window Help X

AESEo <A AANEE NS EERA =

ColdFire_Lite.mcp x|
| # ColdFire Lte ey &5 e

Files | Lirk Dr_der] Ta_rggts]

[P i

2l % | Fie | Code | Data ﬁl L =
[FH{Z] codewarrior specific 0 0 - =~
[#{Z3 common 4K 0=+ « =
2 F{dcpu 5K 947 + o+ = W
FHZ] drivers 2K - |
B LICENSE tst nia nia =l
2 =13 CaldfiraLite 43K 14K+ o+ =
{3 allports 1K B3 = =+ =
{3 headers 0 0= =l
2 {3 mef_specific K 1K+ + =
{3 mip B K.+ + =
{23 mizclib 13K T . =)
{3 mtcp 12K O - |
2 et K B4 e ezl
LI thp 1 f =
v 1] 0 ]
2| S&3project files K 549 e e =
M Int_handlers.c 82 » » M address + start tasks.
B main.c 67 » » =
2 EEA freescale_web_server b 4k
R freescale_static_ffs_util 5 g 525 « o+ =
B freescale_dynamic_http. 1676 251 & & = DIR command
2 B freescale flash loaderc 284 . |
B fresscals_httpoo : PR 1081 « + Dynamic HTML token
B freescale_http_server.c 44 ft L | parser + var command
2 B freescale http_serverh 0 s i
B fresscale static_ffs.c 47479 = d
2 HTTF parser + form

parzer

2 Server Functions + task
management
iz file contains the
=tatic flazh image.
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]
" The HTTP Server Task

/
/I Declare Task Object

!

TK_OBJECT(to_emghttpsrv);

TK_ENTRY/(tk_emghttpsrv);

struct inet_taskinfo emg_http_task = {
&to_emghttpsrv,
"EMG HTTP server",
tk_emghttpsrv,
NET_PRIORITY,
APP_STACK_SIZE

long emghttpsrv_wakes = 0;

TK_ENTRY(tk_emghttpsrv)
{
int err;

while (liniche_net_ready)
TK_SLEEP(1);

err = freescale_http_init();
if( err == SUCCESS))

exit_hook(freescale_http_cleanup);

}
else
dtrap(); /I emghttp_init() shouldn't ever fail
for (;;)
{
freescale_http_check(); /I will block on select
tk_yield(); /I give up CPU in case it didn't block
emghttpsrv_wakes++; 1

if (net_system_exit)
break;

}
TK_RETURN_OK();
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