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Hands On!

 Time to build an embedded web server!

e |n this lab, we will:
e Import, compile, and debug an embedded web server
e Control the evaluation board from a web browser
e Learn how to use the Code Composer Studio (CCS) tools
e Learn where to go next!
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Optional Preliminary Tasks

* The following are strongly recommended if you want to go beyond the
out of box experience.

— Download and Install Code Composer Studio or a supported compiler of
your choice http://processors.wiki.ti.com/index.php/Download CCS

— Install the complete TivaWare for C Series Package
http://www.ti.com/tool/sw-tm4c

— Install LM Flash Programmer http://www.ti.com/tool/Imflashprogrammer
— Install a UART Terminal Program such as Tera Term or PuTTY
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Hands On: Locating the Webpage

The enet_io example project includes a
sample webpage located within the ./fs
folder shown here.

This folder contains all of the required
html, javascript, and image files that will
be served directly from DK board.

Sour

=HE

ce

L J®| i « enetio b fs
QUL

- ‘ $f| | Search fs

p

Organize ¥ Includein library v Sharewith v » §= v [ @l

TivaWare_C_Series-21.012573
. boot_loader
. cc3000
. docs
. driverlib
. examples
boards
. d-tmdcl23g
. dk-tmd c123g-em-cc3000
. dk-tmd 129x
. dh-tmd c129x-boost-cc3000
. dk-tmd c12%-boost-dip7970abp
. dk-tmd c129-boost-senshub
. dh-tmd 129%-em-cc3000
. dh-tmd 129x-em-trf7970atb
. ek-Imdf232
. ek-tmdcl23gd
. ek-tmdcl B3qul-boost-capsense
. ek-tmdcl 23gxl-boost-cc3000
. ek-tmdc1 23gul-boost-diptrf7970at
. ek-tmdc1 23gul-boostxl- battpack
. ek-tmdcl 23gx-boostl-breakout
. ek-tmdc123gxl-boostdl-senshub
. ek-tmd 1294l
| hitband
) blinky
| drivers
. enet_io
s
ewarm
fs

16 items

“ Name

£ 404.htm
£ abouthtm
£ blockhtm
=) black.jpg
= ek-tmAcl 294 jog
Qfavicon‘ico
£ indexhtm
|| io_cgissi
£ io_http.htm
javascriptjs
javascript_load js
£ overview.htm

E B perorhtm

@ styles.css

L &l tijeg

=] tmdcjpg

- m

16 items

Wi3 TEXAS INSTRUMENTS

46



Hands On : Tweak the Webpage (Optional)

As a fun twist for the adventurous types, feel free
to personalize this lab for either your company or
a customer you support.

Copy or create an image of your choice.

To maintain formatting and ease of use, please
choose an image that is approximately 75x75
pixels (wider is ok)

Rename original “tm4c.jpg” to “tm4c.jpg.bak”

Save your image within the ./fs folder, use the
file name “tm4c.jpg”

You are simply replacing the
one of your own.

TM4C ARME

N

image with

@Ov| % enetio b fs '|‘?|| Search fs ?]
Organize ¥ | | Open  New folder v O ':ﬁ'
| ek-tmdcl 2944 i £ 404.htm
. bitband £ |about.htm
. blinky £ | block.htm
| drivers | blockjpg
| enet_io | ek-tmdc1294xlpg
| s {f}fa\ricon.ico
| Ewarm £ |indexhtm
s || io_cgissi
| gec £ |io_http.htm
i . vmdk g ja\rascript.js
| enet_lwip I ja\rascript_load.js
W . enet_uip £ overview.htm
& | perrorhtm
4 | styles.css
&= fijpg
. hibernate = tmdc,jpg
| interrupts |_|tmdcjpg.bak
. mpu_fault -
tmécjpg.bak Date modified: 3/31/2014 10:36 AM
BAK File Size: 329 KB
1 item selected

a7
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Hands On : Building the Webpage

Open a CMD window and change
the working directory to the

directory shown or the equivalent
on your system.

c=%wrod costisTivallare o _Series—2.1.8.12573~examplessboardssek—tmdcl294x1~enet_io

cistisTivalare C_Serdies—2.1.0.125Y3~examplesshoardssek—tmndclZ2?4x]lsenet_io». ..o
wemeonwtoolssbinwmakefsfile.exe —1i fs —o io_fsdata.h —» -h

Execute the

. makefzsfile — Generate a file containing a file system image.
makefsfile.exe Copyright (c» 2008-2014 Texas Instruments Incorporated. A1l rights reserved.
pI‘Ogram Via the Completed successfully. 16 files from 1 directory processed.
fO”OVV"Wg Binary size 266145 <8x00848fal> hutes
c=wtix~Tivallare C_Series—2.1.8.12573~examplesshoardssek—-tmdcl294x1venet_io>dir io
command. <
\\, Uolume in drive C is 05Disk
Uolume Serial Mumber iz 8C41-9BE4
Directory of c:istisTivalWare_C_Serdes—2.1_0.125%73examplesshoardssek—tmdcl294x]™
enet_1io
|IEE/11/2314 81:82 PH 1.765,.719 io_fsdata.h
Confirm that the @ Dir(s> 209.722,893.568 hytes free
“io fsdata.h” file c:stislTivallare _C_Series—2.1.8.12573vexamplessboardssek—tmndc1294x1enet_io’

has been created.

48
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Hands On: Connect the Launchpad
Connect Ethernet |

port on Launchpad
to Laptop Ethernet

Port

Connect USB power port on
Launchpad to PC USB port.

49
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Hands On : Open the terminal app L

N\
7 Ny
U Tera Term - [disconnected) VT @@[ﬁ e |Launch a terminal
File Edit |Setup | Control Window Help € application such as
Terminal.. Tera Term.
ik  Setup the terminal
Font.. program as shown in
KeybOafd--- the configuration
Serial port.. window at the right
Proxy.. including the correct
SSH.. , COM port associated
SSH Authentication... Tera Term: Serial port setup &J Wlth your Connected
55H Forwarding... Port CoM24  +| Launch Pad.
SSH KeyGenerator... Baud rate: 115200 ~
TCP/IP.., Data: |3 bit v| ‘ Cancel ‘
General... Parity: none |
Additional settings... Stop: 1 bit .| ‘ picle ‘
Save setup... Flow control: |none v|
Restore setup... Transmit delay
0 msecfchar 0 msec]line
Load key map...

50
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® Code Composer™ Studio v5

. E
& [ ’ g

Hands On: Using Code
Composer Studio v5.5

TEXAS
INSTRUMENTS

 The CCS IDE is a suite of tools for embedded applications. It includes C/C++ compilers for each of Tl's
device families, source code editor, project build environment, debugger, profiler, simulators and many
other features.
 CCSlicenses:
— Evaluation — free limited licenses that can be used to evaluate Tl tools and devices.
— Node locked - a license that is tied to a specific computer.
— Floating - licenses that can be shared across multiple computers.
— Code Size Limited - free 16KB code size limited license for MSP430.

— Bundle/Dev Kit - free license for use with EVMs and development boards (Tiva, MSP430 and Cortex
R4)

— University - contact the Tl University Program for details.

e Learn more about CCS at: www.ti.com/ccs

e TI E2E Support Community for CCS at:
http://e2e.ti.com/support/development tools/code composer studio/default.aspx
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Hands On: Open CCS

 When CCS starts, it will ask you to select a workspace. Use the default
location it has pre-selected and click OK. This path should be similar to:

C:\Users\<username>\Documents\workspace

e L e
Select a workspace

Code Composer Studio stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session,

LY IR C:\Users\username\ Documents\workspace

[ "] Use this as the default and do not ask again
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Hands On: CCS Import existing Project

Import enet_io from TivaWare, the path will be similar to:
C:A\ti\TivaWare_C_Series-2.1.0.12573\examples\boards\ek-tm4c1294xl\enet_io

e

r e ————————————————————————————————————————————————————————
¥ CCS Edit - Code Composer Studio

File Edit View Navigate |Ptoject| Run Scripts Window Help

\) v

-

y Build Al Ctrl+B

>

New CCS Project
CCS Example Projects =

Build Project

Build Configurations ’
Build Working Set ’
Clean...

Build Automatically

Show Build Settings...

Add Files...

Import Existing CCS Eclipse Project -
Import Legacy CCSv3.3 Project

Properties
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Hands On: CCS Import existing Project

Click browse button and find enet_io folder

Select Existing CCS Eclipse Project

Select a directory to search for existing CCS Eclipse projects,

@) Select search-directory: ~ Ci\ti\TivaWare_C_Series-2.1.012573\exampl e‘ Browse...

| |wwse...

() Select archive file: |

Discovered projects:

17 enet_jo [C\ti\TivaWare_C_Series-2.1.012573\examples\boardy| | Select All

Refresh

¢ I

-

[V] Copy projects into workspace
Automatically import referenced projects

Open the Resource Explorer and browse available example projects...

©) Finsh || Cancel

Select root directory of the projects to import

4 TivaWare_C Series-210.12573
. boot_loader
b cc3000

. docs
b driverlib
4 eamples
4, boards
bl dk-tmdcl23g
b de-tmdcd 23g-em-ce3000
b dk-tmdcl20x
b dietmdcd 29x-boost-cc3000
b L dk-tmdcl 29x-boost-dlp7970abp
1 dk-tmdcd 29x-boostdl-senshub
b dietmdc 29x-em-ce3000
b die-tmdcd 29x-em-trf7970ath
b ek-Imdf232
b ek-tmdcl 23gd
¥ ek-tmdcl23gd-boost-capsense
b ek-tmdcl23gd-boost-cc3000
b ek-tmdcl23gd-boost-diptrf1970abp
b ek-tmdcl23gd-boostd-battpack
b ek-tmdcl23g4-boostd-breakout
b ek-tmdcl23gd-boostd-senshub
4 ek-tmdcl 294
¥ | bitband
1 blinky
1 drivers
‘| i enet_\o|

m

Folder:  Enetio

Make New Folder | [ ][ cone ]

Once enet_io
project folder
Is selected
click finish.
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Hands On: CCS IDE C/C++ Perspective

- The CCS IDE is a customized version of the open source Eclipse IDE

’
W CCS Edit - enet io/enet jo.c - Code Composer -
File Edit View Mavigate Project Run Scripts Window Help
B-HEiR-i%-if- i Bive - = [Eoctm
{75 Project Explorer 32 & ¥ =0 W =0
4 [ enet jo [Active - Debug] 1/ -
[ &" Binaries 2/ D
3// enet_io.c - I/0 control via a web server.
3 @]Inc\udes 1y =
4 EVDE_bUQ 5// Copyright (c) 2013-2814 Texas Instruments Incorporated. ALL rights reserved.
b rowser I [ drivers 6// Software License Agreement
b Efs 71/
b (= third_party 8// Texas Instruments (TI) is supplying this software for use solely and
b B il 9// exclusively on TI's microcentroller products. The software is owned by
. 18// 7I and/or its suppliers, and is protected under applicable copyright
> [g CQ!fU"“'C 11// laws. You may not combine this software with "viral" open-source
b [ cgifuncsh 12/} software in order to form a larger program.
b [ enet_jo_ccs.emd 134/
b [8 enetioc 14// THIS SOFTWARE IS PROVIDED "AS IS™ AND WITH ALL FAULTS.
b @ o fs_c 15// NO WARRANTIES, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING, BUT
. - 16// NOT LIMITED TO, IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
Sou rce ed |t0r b (8 o fsdatah 17// A PARTICULAR PURPOSE APPLY TO THIS SOFTWARE. TI SHALL NOT, UNDER ANY
<Bi 4. 13 // CIRCUMSTANCES, BE LIABLE FOR SPECIAL, INCIDENTAL, OR CONSEQUENTIAL
b [ wipoptsh 2//
21/} This is part of revision 2.1.8.12573 of the EK-TM4C1294XL Firmware Package.
3 @ startup_ces.c 22
macros.ini_initial 3/
target_config.caml [Active/Default] 24 #include ¢stdbool.hs

25#include <stdint.h>
26 #include <string.h>
27 #include "inc/hw ints.h"

Console, error

3 m ioh 19// DAMAGES, FOR ANY REASON WHATSOEVER.

{ +
H d El Console E@I = Bl v 5~ = O||[ Problems E@I ¥ =0
WI n OW No consoles to display at this time. 0 items
Description : Resour
e — »
g Licensed | Writable ‘ Smart Insert | 14:26
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Hands On: Issue patch in demo code

* An issue has been identified that impacts the timeout period while obtaining

an |IP Address.

* The highlighted code (lines 534 — 546) below in Enet_io.c should be
commented out before building to prevent an extended timeout period.

thonononononononotnoononotnonononnonononoononoLn

[ T T e T T o S S % I i I s

[To i s]

Lo T ¥ B S W T o B e

-]

Lo oo

oy N W o = O

-

o oo

{1}
LI

{1}
LLI

if((ui3Z2NewIPAddress == ) || (ui3ZNewIPAddress == 1)
{
’
// Loop through the LED animation.
£
for(ui32idx = 1; ni32Tdx < ; ui32Idx++)
{
ff
// Toggle the GPIO
v

MAP GPIOPinWrite(GPIO PORTN BASE, GPIO PIN 1,
(MAP GPIOPinRead(GPIO PORTN BASE, GPIO PIN 1) 4
GPIO PIN 1));

SysCctlDelay (g ui32sysClock/ (ui32Idx << 1)) ;
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Hands On: Building the enet_io Project

 The enet_io and
supporting projects
build when icon is
clicked.

e Wait until it finishes.

s CCS Edit - enet jo/enet_jo.c - Code Compaser Studio

b [g egifuncs.c

b [ cgifuncs.h

b [ enetio_ces.emd

b g enetioc

b [ iofsc

b [ io_fsdatah

b g ioc

b [ ik

b [H lwipopts.h

b g startup_ces.c
mmacros.ini_initial
i target_config.coml [Active/Default]

File Edit View e Project Run Scripts Window Help
A &) B i B e 2B
4 [ enet jo [Active - Debug] 1// A
b &’, Binaries 2/7 D
b i Includes 3// enet_io.c - I/0 control via a web server.
" 4/]
b (= Debug 5// Copyright (c) 2013-2014 Texas Instruments Incorporated. ALL rights reserved.
[+ (= drivers 6// Software License Agreement
pfs 71
b (= third_party 8// Texas Instruments (TI) is supplying this software for use solely and
b ut\ls- 9// exclusively on TI's microcontroller products. The software is owned by

18// TI and/or its suppliers, and is protected under applicable copyright

11// laws. You may not combine this software with "viral” open-source

12/} software in order to form a larger program.

13//

14 // THIS SOFTWARE IS PRDVII)ED "AS IS™ AND WITH ALL FAULTS.

15 // NO WARRANTIES, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING, BUT

16// NOT LIMITED TO, IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

17/// A PARTICULAR PURPOSE APPLY TO THIS SOFTWARE. TI SHALL NOT, UNDER ANY

18 // CIRCUMSTANCES, BE LIABLE FOR SPECIAL, INCIDENTAL, OR CONSEQUENTIAL

19 // DAMAGES, FOR ANY REASON WHATSOEVER.

20//

21// This is part of revision 2.1.8.12573 of the EK-TM4C1294XL Firmware Package.
22//

23//
24#include <stdbool.h>
25 #include <stdint.h>
26 #include <string.h:

27 #include "inc/hw ints.h" ol
[l F
EConsole%\ {}{P|ﬂ5§ﬁ%¢|d‘5vrﬁvnﬁ
CDT Build Console [enet_ic]
<Linking -

'Finished building target: enet_io.out’
"Ci/ti/cesvs/utils/tiobi2bin/tiobj2bin" "enet_io.out” "enet_io.bin"

"C:/ti/cesvs/tools/compiler/arm_5.8.4/bin/armofd"
"Ci/ti/cesvs/tools/compiler/arm_5.8.4/bin/armhex” "C:/ti/ccsvs/utils/tiobj2bin/mkhexdbin®

##6% Build Finished **** K|

1

0¥ Licensed

‘ Writable ‘ Smart Insert ‘ 14:26
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Hands On: Program and Debug Project

v CCS Edit - enet_io/enet_jo.c - Code Composer Studio

File Edit View Navigate

ject Run Scripts Window Help

- 7§ #; CCS Debug

AR R AR R AR LR AR R R LR KRR R R KXY

pddtogroup example list
h1>Ethernet-based I/0 Control (enet_io)</h1>

R R s )P Bive-
(5 Project Explorer 52 L vo lenetio
4 {3 enet o [Active-Del  pepygas ’
5 WP o
l * i Debug Configurations...
> [ Includes _ -
b (= Debug Organize Favorites...

» Make sure EK-TM4C1294XL

evaluation board is connected to your

host PC

e Clickthe %~ icon, and the application
will be programmed into the internal
flash and the debugger will be started.

«'¢ Loading Program: C:\Userdata\Apps\clp\enet_io\Debugenet_io.out .@ﬂu

@ Loading Program: C:\Userdata\Apps\cip\enet_ic\Debug'enet_io.out

Note: To prevent
conflicting network
settings, please
disable your WiFi or
other active TCP/IP
connections while
debugging directly
connected to the
Tiva C 1294x EK.

[JiAhways run in background

P— —

et 262016 of 307552 at 0x4b160(5tellaris In-Circuit Debug Interface 0/CORTEX_M4_0)

IRun in Eackgmundl l Cancel l l Details »»
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Hands On: Program and Debug Project

 The CCS debugger will automatically connect to your evaluation board,
program the flash and run to the beginning of the main() function.

{ =
D b th d ' CCS Debug - enet o/enet o - Code Composer tudio (PSS
e u g rea File Edit View Project Tools Run Scripts Window Help
view window 0-68 0 % @Bra-phe- 4 o)
=tﬂ}ebug b s | ‘ LIXR _6‘_" # A \»:,| e 0| M‘Vadahb,}:i{ﬁhpressinn;:mmegl L L % e A
4 %9 enet_jo [Code Composer Studio - Device Debugging] Name Type Value Location -
a4 Stellaris In-Circuit Debug Interface_0/CORTEX_M4_0 (Suspended - HW Breakpoint) s ud2Usedd unsigned long 3 020013870 ‘_I
= imain(atenshin.ol 1 00HHCH (9 uBUsel  unsignedlong 0 0:20013874 i
- = _c.inth0() at boot asm:Z17 (00036566 LE'MQOW ()= ulAnimPos unsigned long 0 Register R6
CO rere g | Ste I’, [«] | v/ (9= ulColor unsigned long 536951656 Register R7 .
s = B|fe Disassembly 2 ‘ =g

707//

variable, breakpoint,

al

Enter location here

e nBE)xelne”

1 1 708 main: -
peripheral viewers i - ———————
main(void) 0pe2f5cc:  F1ADAD24 SUB.W R13, R13, #36 ‘
{ 721 g_ui32SysClock = SysCtlClockFreqSet((SYSCTL _XTAL =
unsigned long ui32User®, ui32Userl, ulAnimPos, ulColor; 0002f6d0:  48BD LDR R, SCSCON4
unsigned char puiBMACArray[8]; 0002f6d2:  49BE LDR R1, $CSCONS B
tRectangle sRect; 0002f6dd:  FOOLFALe BL SysCtlClockFregSet
Il 0002f6da:  4EBA LDR R6, $CSCON3
/1 Run from the PLL at 120 Mz, ooorf6da: 6038 STR B9 . [r6]
/! 737 PinoutSet();
epe2fedc F7FFF87@ BL PinoutSet

4544 INTERNAL BEGIN ##43%

Source/PC view

Disassembly

19 #ifdef TARGET IS_SNOWFLAKE RAD 742
720 / /#4400 INTERNAL END #4444 K|
721 g_ui32SysClock = SysCtlClockFreqSet((SYSCTL_XTAL_25MHZ |
SYSCTL_0SC_MAIN |
SYSCTL_USE_PLL |
SYSC

747
0002f6e6:
) 0002f6e8:

;:_:ﬂ..) [ /#4544 INTERNAL BEGIN ##szz
H

4 b

and Memory —
windows

B Console 2

enet io

CORTEX_M4_@: GEL Output:

Memory Map Initialization Complete

Kentec320x240x16_5502119Init(g_ui32SysClock);
6832 LDR 89, [R6)
FFEFE2D BL Kentec32@x240x16_55021191
GrontextInit(&g_sContext, &g sKentec320x24@x16_

a R R4, SCHCONL4

4989 LR RL, SCSCON?

4620 MOV Re, R4 =
4““““ - m T |~ b »

Wil Beri--0
:

% % Licensed LE
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Hands On: Program and Debug Project

File Edit View Project Tools Run Scripts Window Help

(s e oot ] - Once you have

acquainted yourself

NrEEiais- @vB-DDE- i 7 (g CCSDebug ) 5 Ces with the IDE windows,

4 @J enet_io [Code Composer Studi Debugging]

'35 Debug 2 ’ (“ﬁ‘ ’d—m 2.0 @ & | € ¥ = 0| 0= Variables i3 ‘ﬁExpressions

Whgses  click the  icon, and

Tvpe

Resume (F8)

1 . o StellasIn-CircuitDe ICORTEX_M4.0 (Suspended - HW Breakpoint) o0 id2Used
= main() at enet_io.c:711 0:0002A208 (< ui32Userl
= _c.int00() at boot.asm:217 000031172 (_c_int00 does not contain frame informat

(®): ulAnimPos

unsignedlong the appllc—atlon Wl”
unsigned long beg|n executing on the

| i | [«

unsigned long Tiva C_Series core.

704 // This example demonstrates the use of the Ethernet Controller and 1wIP
705 // TCP/IP stack to control various peripherals on the board via a web
706 // browser.

707 //

2 main(void)
711

.

» You'll notice that the process status
within the “Debug” window will change

to “(Running)” !

£

AN IR TAE R AL

St

5 [Code Composer. Stut_!io-_Devic_e Debugging] ™~
ellaris In-Circuit Debug Interface 0/CORTEX_M4_0 (RunninglI
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Hands On: IP Address Assignment

Our example application first attempts to use
DHCP to obtain an IP address.

With a DHCP server available, an IP address is
typically assigned to the board in a few
seconds.

If DHCP times out (as it will here since we do
not have a DHCP server available), a link-local
IP address (169.254.xx.yy) is chosen using the
AUTOIP (RFC3297) protocol.

DHCP timeout defaults to 1 minute so it may
take some time for the board and laptop to pick
an IP addresses.

The IwlP TCP/IP stack can be configured for
DHCP, AUTOIP or static IP address use.

5 COM24:115200baud - Tera Term VT = | B i

File Edit Setup Control Window Help

Waiting for link.

Waiting for IP address.

IP Address: 169.254.8.168

Open a browser and enter the IP address.
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Hands On: Embedded Control Web Page

HTML code and images
are stored within the
application binary in
FLASH memory as a file
system image (io_fs.c)

HINT: You may need to
disable firewall software
installed on your PC

O _ P
€3 C D =
/3 TEXAS Tiva™ C Series TM4C1294XL Evaluation Kit
INSTRUMENTS EK-TMAC1204XL

About Tl

Tiva™ C Series Overview

About Texas Instruments

TMAC1294NCPDT Block
Diagram

Texas Instruments (Tl) is a global analog and digital semiconductor IC design and manufacturing company. In addition to
=10l e TV ARG TTEd  analog technologies, digital signal processing (DSP) and microcontroller (MCU) semiconductors, Tl designs and
Page manufactures semiconductor solutions for analog and digital embedded and application pracessing. In the microcontroller
- - space, Tl offers the broadest range of embedded control products, from uftra-low-power MSP430™ MCUs and high-
LUCRRL PSS o omance TMS320C2000™ real-time contrallers, to the 32 bit generalpurpose ARM®-based MCUs of the Tiva™ C
Product Page Series product line. Read more about us on the web at www fi com.
/0 Control Demo 1

(HTTP Requests)

lI0 Control Demo 2
(SSICGI)

Copyright © 2013 Texas Instruments incorporated. All rights reserved.
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Hands On: I/O Control Demonstrations

- The enet_io application illustrates two methods of controlling board
operations from the web browser:

» |/O Control Demo 1 shows direct HTTP requests generated via JavaScript
code in the web page (io_http.html).

» |/O Control Demo 2 shows the use of Server Side Includes (SSI) and

Common Gateway Interface (CGl) to perform the same operations
(io_cqi.ssi)

€ C [11602548.160

i3 Texas Tiva™ C Series TM4C1294XL Evaluation Kit =5 Tiva™ C Series TM4C1294XL Development ger

i3 TExas

INSTRUMENTS EK-THAC1294XL INSTRUMENTS Kit
EK-TM4C1294XL
C Series Overview 1/0 Control Demo 1 /0 Control Demo 2
TM4C1294NCPDT Block
Diagram howto perform control using HTTP requests Javascript a1
Lo S % gre ™ h This time, we use Server Side:
EK-TWAC1294XL Product JiS page tsef t pdsle sections oftext onthe cutent page wihou te X 130510 repiace text i the page a5 s being senver ffom the Tiva  Seies EX board and standard HTML forms lo
Page need o refresh he erire page afa 0.8 03l handler does cause the page 10 be reloaded whenever orm data
EPRRI RSN 1, SER LED ard reportthe stae o b LED e ot s - g Tl e
Product Page

Togge LED | USER LED. Contrel Current New
"zﬁﬁ;“;“ D‘"‘:' LEDStale OFF
LRI < e speed of e animation LED. Speed percentage Anmaiion Spesd 10%
10 Control Demo 2
(ssicel CurentSpeed - ol Setiogs
Set Spred %

63
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Hands On: I/O

$ip EK-TMACI294KL Bvaluatic X

Control Demo 1

o 5

€ - € [11692548.150

1§ TEXAS

INSTRUMENTS EK-TMACA204XL

Tiva™ C Series TM4C1294XL Evaluation Kit &=

Tiva™ C Series Overview

TMAC1294NCPDT Block
Diagram

EK-TM4C1294XL Product
Page

128x Family
Product Page

IO Control Demo 1
(HTTP Requests)

IO Control Demo 2
(SSICGI)

I/0 Control Demo 1

This demonstration shows how to perform control and status reporting using HTTP requests embedded within Javascript
code on the web page itseff. Using this method  itis possible to update sections of text on the current page without the
need to refresh the entire page.

Toggle USER LED and report the state of the LED

USER LED:-

Set the speed of the animation LED. Speed is expressed as a percentage.

Current Speed:

T

Copyright @ 2013 Texas Instruments [ncorporated. ANl rights reserved.
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Hands On: Demo 1- HTTP Requests

« JavaScript in the web page generates HTTP GET requests for specific
filenames.

* IwWIP web server passes these filenames to the file system (io_fs.c)
which recognizes them as “special” and performs whichever task the
filename is intended to trigger.

— Toggle LED D1 state (/cgi-bin/toggle_led)
— Set the blink rate of LED D2

(/ cgi-bin/set_speed?percent=<speed_percent>)

« JavaScript reads the response from the web server and uses <div>
tags to insert the relevant text into the displayed page.
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Hands On: Demo 1- HTTP Requests

 Advantages:
— Updates can be made without having to reload the whole web page.
— Quicker user feedback.
— Lower network traffic.

 Disadvantages:
— Client browser must support JavaScript.
— HTML files are more complex to develop and harder to understand.
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Hands On: Demo 2 — SSI/CGI

QL’O Control Demo 2 X

€ - @ [)169254.8.160/i0_cgissi

13 TEXAS

INSTRUMENTS

TM4C ARME

Tiva™ C Series TM4C1294XL Development
Kit

EK-TM4C1294XL

About Tl
Tiva™ C Series Overview

TM4C1294NCPDT Block
Diagram
EK-TM4C1294XL Product
Page

TM4C129x Family
Product Page
II0 Control Demo 1
(HTTP Requests)
IO Control Demo 2
(SSICGI)

1/0 Control Demo 2

This demanstration shows another method of performing control and status reporting. This time, we use Server Side
Include tags to replace text inthe page as it is being server from the Tiva C Series EK board and standard HTML forms to
send data to a CGlhandler running anthe board. This example does cause the page to be reloaded whenever form data
is submitted but it involves less complex HTML to perform the task.

Control Current New
LED State OFF o
Animation Speed 10%

Display this text over the UART:
| ‘ ‘ Send Text |

Copyright © 2043 Texas Instruments [ncorporated. All rights reserved.
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Hands On: Demo 2 — SSI/CGI

« HTML pages include “Server Side Include” tags indicating values to be
Inserted in the page data as it is served to the browser.

e The application registers SSI and CGI handlers with the HTTP server
during initialization.

« The HTTP server calls the SSI handler when a tag from the registered
list is detected and handler returns the text to insert after the tag.

« The HTTP server calls the registered CGI handler if a URL matching
the registered CGI name is requested.

« The HTML contains standard forms to gather user input.
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Hands On: Demo 2 — SSI/CGI

 Advantages
— Client browser does not need to support JavaScript.

— HTML is extremely simple and uses only standard forms and some
“‘comment-like” SSI tags (<1--#<tag>-->).

— Offloads work to the common HTTP server module (URL checking,
parameter parsing).

— File system driver is independent of the application data that it is
managing.

e Disadvantages
— Page reload each time a form is submitted.
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Review: Embedding your own web site

« To reiterate, HTML and images are stored within the application binary
as a file system image.

» This data is collapsed into a single header file called 10_fsdata.h.

* The application web site can be found in the fs directory imported
alongside the enet_io application.

« After changing content in the fs directory, rebuild the file system image
using command:

makefsfile -1 fs -o 10 fsdata.h -h -r

executed from the enet_io directory under your workspace (typically):
C:\ti\TivaWare C Series-2.1.0.12573\examples\boards\ek-
tm4cl294xI\enet_io\

e The makefsfile.exe utility can be found in:
C:\ti\TivaWare C Series-
2.1.0.12573\tools\bin\makefsfile.exe
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