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E-Blocks Easy Internet

Bundle

Installing Flowcode

Instruction for installing Flowcode can be found inside the installation booklet located inside the
Flowcode DVD case.

Before starting with the course it is recommended to update your version of Flowcode to the lat-
est released version. This allows for the latest bug fixes and components to run on your ma-
chine. The latest version of Flowcode can be found by visiting the Matrix TSL website and click-
ing on the Flowcode page.

http://www.matrixtsl.com/Flowcode3a-X.php

Getting Started with Flowcode

There is a free online course available for helping with getting started with learning Flowcode.
This course covers basic principals through to designing your own programs and programming
the devices. It is recommended that you take time to go through this course before proceeding
with the bundle exercises to give you a better grasp of what the Flowcode program is doing.

The online course is available from the learning centre on our website or by visiting the following
address:

http://www.matrixtsl.com/Ic_microcontroller.php

Flowcode Examples

A number of pre-made example files are available for download from the main Flowcode page
on the Matrix TSL website. These files are also located on the Flowcode CD. Before the exam-
ple files can be used you must first copy them into a folder on your hard drive.

The example programs referenced in this bundle can be found at the following web address:
http://www.matrixtsl.com/Ic_bundle_manuals.php

Or by clicking the bundle manuals link from the Learning Centre area of our website.

Flowcode Help

There is a help file available that covers all the main features of Flowcode. This help file can be
accessed by clicking the question mark icon in the main Flowcode toolbar or alternatively click-
ing the help menu and selecting contents.

There are also help files available for each and every component in Flowcode which explain the
functionality of the component and the component macros. The component help files can be
found by selecting the component on the panel and the clicking the Help button in the properties
toolbar.

General Support

Support for frequently encountered problems can be found online on our FAQ’s site.
Our online forums can also be used as a general discussion area or for help or advice.
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Wiring & Testing

To setup your E-Blocks for use with the
example programs you must perform the
following actions:

. Remove the 16F88 Device from the
EBOOG;

. Insert the 16F877A into the EBOO06;

. Connect up the E-Blocks as shown on
the right.

. The Internet, LCD and Switch E-Blocks
all need to be connected to the +V on
the EBOOG via single core wire.

. Connect the Ethernet cable from the
EBO023 to the back of your computer or
hardware router.

Page 3
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Before you can begin you must install the driver for the EBO06 using the ELSAM CD or by
visiting the Matrix TSL website: http://www.matrixtsl.com

PICmicro Configuration (simple) - Slot 2 @

Select chip: iRl R v Autodetect

Oscillator ‘Watchdog timer
" RC  On
¢ XTAL =
- & Off

Switch To Expert Config Screen I About... ,

(1] | Options... ] il

Cancel I

The system can be tested by compiling and
sending one of the example programs to
the hardware. This is done by opening one
of the example files in Flowcode and then
clicking the compile to chip button.

The example Flowcode files contain a cor-

rect configuration so you will not have to

PlCmicro Configuration (expert) - Slot 2 E]

Oscillator: [HS

Select chip: | PIC1EBF8774 v

Autodetect PICmicro |

Watchdog Timer: ]DIY

Power Up Timer: ]Elll

Brown Out Detect: IDn

Low Yoltage Program: ] Disabled

Flash Program Write: 1Wma Protection Off

Background Debug: } Disabled

Data EE Read Protect. | Off

Code Protect: ]DIY

0K Cancel Options...

Ll Lo Lef L] e Lef e fLe] e

Program Memory
Start = 0200 End = 0x1FFF
TOTAL = 8192 words
EEPROM Memory
Start = 0x0 End = 0xff
TOTAL = 256 bytes
Miscellaneous

1D Location = 0x2008
1D Mask = 0x3FF0
Chip ID = 0x0E20

Programming Scripts
erase = SCRIPT3
prog = SCRIPTE
config = SCRIPT4
data = ProgDatal
Conﬁguvation Word(s)
@ Hek  CBn O Dec

Config] 0x3F74,

About... ll

modify the configuration to allow them to
run on the hardware.

Any program you create from scratch will
have to be configured as shown on the left.
The configuration is specified by clicking
the Chip -> Configure menu icon Flowcode
and then if you need more options click the
switch to expert config screen button.

Example file 1 is a good test file as it is
probably the easiest way to confirm that all
of your hardware is working correctly.
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TCP/IP & Webserver E-Blocks Easy Internet

Components Bundle

The Flowcode TCP/IP or Webserver components can be added to your program by finding the
component in the Peripheral section of the Flowcode component toolbar.

@ TCP/IP Component Icon

Webserver Component Icon

Once the component has been added to your program you will find that the component icon has
been added to your panel.

(TS Pissatas]| web P | Web P 2| Wb Pisge 3| Web P | server component both share the same
ol Babantis o Bataniao o Ralonlions first property page. This sets up key
va0.1 features of the Internet E-Block such
Gateway Address: 12C Interrupt as the IP address, the subnet mask
12 |18 |0 10 0 and the MAC address. The properties
S ADDRESS SETUP also include_the piq us_ed for the 12C /
5 [5 [z o T INT connection which is 0 by default.
Finally there is the I12C device address
Lt i N that is defined by the jumpers on the
[192 [1e8 [0 2 A0 @1 C 0 Internet E-Block. This setting must
Hardware Address: match your E-Block setting or the 12C
|0 | 220 o |0 0 connection to the internet module will
Maimurn number of Web pages: ]4 pages L] not function correctly.
oK I Cancel | Apply | Help |

Edit Component Properties

] Web Page 2 ] Web Page 3 [ Web Page 4 ]
Page name (max .): index -htm
[Usually index.htm for main page)

Enter the html code in the text box below:
<html> < Zhtml>

Internet Properties

The address on thé board must
match the settings in the properties

tm

esse) The webserver component also
has a further four property pages
to define the contents of the inter-
net pages. The component is ca-
pable of hosting up to four internet

Note: Use Ctri+Enter to go to the nest line.

html pages so you should put your
T B e html into these property pages.
[ok | comcel | foob | Hep | The URL name of the page is also
defined on the respective property
ok | corcel | ey | Heb | page. Javascript is also allowed in
o e T these HTML pages.
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Example 1 E-Blocks Easy Internet

Bundle

Example 1 demonstrates the usage of the Webserver component. The server is initialised and
then the program enters a infinite loop where the value of the switch E-Block is read into vari-
able BOO1. The CheckSocketActivity macro function must be called as part of the main pro-
gram loop as this allows remote page requests to be detected and serviced.

| Call Component Macro 4 :
LCODispl... P4-{LCDDisplay(d Edit Component Properties @
Start

] Start T O
T {Intemet Fioperties | web Page 1| Web Page 2| Web Page 3 | Web Page 4|
1 1 v4.0.1
-» PORT -> PORT B
IC all Macro Gateway Address: 12C Interrupt
webServ... prwebServer(D |1 32 |1 68 IU |1 1 |[]
] Initialize Initialize
Outout Subnet Mask : ADDRESS SETUP
3 3 55 |25 [55 [0 R ol
-» PORT -> PORT B
ICaII Mzcra IP Address: A3 1 00
WebServ... webServer(0] |192 |188 IU |25 A0 <10
YCreateSer... 4 ¥ CreateServerSocket(0, 0, 80
Outout Hardware Address:
7 7 0 |8 220 |0 0 0
-» PORT -> PORT B
ICaII Component Maco Maximum number of Web pages: |1 page ‘:J
LCDDispl... 41 LCDDisplay(0) J
PrintString... PrintString("'Server Started" 0K l R | Apply | Help
Loo
I hile .
1 1 The IP address for the example is set to 192.168.0.25
Input
ORTD > ;‘I[ﬁDHT D ->] -
BOOT BO0O1 Edit Component Properties @
[Call Macro
| webServ... /] WebServer(0] Internet Properties  Web Page 1 | Web Page 2| Web Page 3| Web Page 4|
1 CheckSo... f4 N CheckSocketdctivity
Page name [max 12 chars.): I index -htm
[Usually index.htm for main page)
Loo Enter the html code in the text box below:
window. setinterval(''reFresh()",1000); A

function checkSwitch()

wvar temp =pz:{alag b
i{f[temp > 100)

document.write['<span class=\"style54\""> <b>Switch Value Over
H v
< ?
MNate: Use Ctil+Enter to go to the nexst line.

Variables can be embedded into
the HTML code by using percent-
age characters on either side of
the variable name as shown on

the right.
eng oK I Cancel Apply Help

Copyright 2010 Matrix Technology Solutions Ltd
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Example 1
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Bundle

4 My Computer Q@@
File Edit View Favorites Tools Help q’,’
. ? p Search Folders -
Address | 1 My Computer v B e
@ - | P searchweb ~ [T=10] - More ¥
Name Type
System Tasks 2 ‘ <e#Local Disk (C:) Local Disk
o » " ’ .
[9) view system information [ SDVDico-RW ane (D')I CoDnve X
¥, Company on 'Mxserver' (2:) Network Drive
Q Add or remove programs
[ Change a setting

Browse with Paint Shop Pro Photo XI
[ ControlPant  Explore
Search for Computers...

Scan with AVG
Details
Map Network Drive...

System Folder
Properties

LS

Displays the properties of the selected items.

~
v

Here you will see your network adapters.
Right click your local area connection and
select properties.

Then select the Internet Protocol (TCP/IP)
and click properties.

Now you can manually specify your own IP
address. Once you are finished click ok
twice to close the dialogue windows.

Internet Protocol (TCP/IP) Properties @@

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator for
the appropriate P settings.

(O Obtain an IP address automatically
(® Use the following IP address:

1P address: » 1927.1584”0 .71 |
Subnet mask: 255 .256.255. 0

Default gateway:

(® Use the following DNS server addresses:

Preferred DNS server:

Alternate DNS server:

[ OK J[ Cancel ]

My Computer  Disconnect Network Drive... \ = Network Connections Q@@
13
"

To configure your computer for use with the Web-
server component you will have to ensure that
your computers IP address is compatible with the
Webserver’s IP address. For an IP address to be
compatible you will need to ensure that the first
three numbers of the address match the first three
numbers of the IP address used on the device.

To manually change your IP settings on your
computer start by right clicking my network places
and selecting properties.

File Edit View Favorites Tools Advanced Help

? / ) Search Folders Elv

-

Address | & Network Connections b E} &
@ - Psearchweb ~ =18 ~ 7 5 MyStuff More ¥
— A Name Type Status
R
Network Tasks 2 LAN or High-Speed Internet
M| ocal Area Connection LAN or High-Speed Inter...  Connec
Disable
Status
@ Disable this network Repisk

device

R Repair th
1 s

=[] Re

na Create Shortcut

Rename
e settings of this

Chang :
connection v Properties R "
J View or change settings for this connection, such as adapter, protocol, or thodem configuration settings.

Once you have set up your IP address for use
with the webserver you can simply type the
address of the webserver into your internet
browser. The page will then display your
HTML code and automatically refresh using
the javascript refresh function.

¥) Embedded Switch Monitor - Mozilla Firefox (=t
File Edit View History Bookmarks Tools Help

@ n a0 hepniezaes.o.zst v | g J

7 MM Home /77 MM Forums /77 MM Support 777 Matrix Click Count :,) GEOIP Updates »

| ] Embedded Switch Monitor + -

Embedded Switch Monitor

System Status: Online

Sytem Switch Value: 0

Switch Status: Switch Value Under 100

Done

Copyright 2010 Matrix Technology Solutions Ltd
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Example 2 E-Blocks Easy Internet

Bundle

Exercise 2 uses the TCP/IP component and creates a simple ping system that can be used to
detect if a particular IP address is being used on a network. This is useful to allow you to scan
for computers on a network or simply to ensure an address is valid before we start sending data
to it.

|Call Macro The program starts by initialising the LCD and the TCP/IP
?ch?istp'-“ ) CD%itspltay[U components to allow them to function correctly. We also de-
ar ar

fine a connection point so we can jump back to the start of

|Call Macro the program at any point.

TCP_IP(D) CP_IP[O
Initialize Initialize

NNNN

E o riiior Powi Once the initiallisation is out of the way the program then
checks the switches for a button press. If no press is de-
tected then the program loops back to the beginning to re-
= Call Macro scan the switches. Once a switch press has been detected
LCDDispl... [CDDisplay(0) i i i i
ﬁplinms'scpn... Prinmsc:fﬁ,sﬂqm,,] the last digit of the IP address to ping will be assigned.

. 1j Use Port D to pick an IP address

ORTD -»

IN
<(fIN ?)
Switch
: (S witch IN)
Goto Connection Paint ""I"rEJCh =1 =9 =4
<1 A,
e &) Calculation Calculation Cal¢
Default
IP=1 <[P=1) IB=2 <P =2) IRE
lCall Macro IEaII Macro Call

NAN
NAN

LCDDispl... LCDDisplav(0] LCDDispl... LCDDisplav(0] LCDDispl.
PAPHntASCILL.. P NPrintaSCIH("132.168.0.1 ")JEAPrntASCIL.. A N PrintdSCH["32.168.0.2 )| pPrintASCII

Next we create a IP socket to carry the data and de- ATcr l,%?g]Macm TCP TPIO]
fine the destination by passing the IP parameters to Create IP...J4 {Create IP SocketID,Ln]
the Set_Destination component macro. [call Macro
7| TCP_IP(O) |/ —TCP_IP[0) ]
Set Desti... Set Destination(0, 192, 168, 0, 1P, 1, 2]

The Send_IP_Data macro then uses the TX_Start,
TX_SendByte and TX_End component macros to /‘[Send the PING to the selected IP address
send the ping data to the IP address.

Call Macro

Call Macro Call Macro
SEND IP... SEND IP DATA

I

Copyright 2010 Matrix Technology Solutions Ltd
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Example 2 e
P E-Blocks Easy Internet
Bundle
|Call Macro o) th : th b
JLCODispl... Ph{[CODR0lav0 nce e ping request has been
] Clear Clear sent out the program will wait a
[ call Macro short amount of time to try and
A TCP IPI0) TCP P01 ] receive the ping response. If a
ARETVAL=. ] N\RETVAL=Rx_data_available(0) response is received then the

Decision ping has been successful and

If <[fRETVAL ? we now know that there is a
T;'“y\’es device on that specific address
' Call Macro that we can communicate with.
MNo
Call Macro Call Macro
Call Component Macro RECEIVE... RECEIVE_ICMP_MSG If no data is available then we

LCDDispl... LCDDisplay(0]
PrintString... 4 Y PrintString("'No Reply"

output the message “No Reply”
and return to the start of the

NANN

K ol program.
45
Call Component Macro
ALCDDispl... CDDisplay(0
] Clear Clear
Goto Connection Point
()@
ICaIIMacro
VA LCDDispl... |4 LCDDisplay(0]
CAPntaSCIL... PrintASCI("Ping recieved. "
- ICaIIMacro
pi1ng. o - )P, ) e ) o) ALCDDispl... /qFCDDisplay[D?]
192 ] 168 . 0 . 1 8 8 8 ,,O; 8 8 = 8 ﬁCUI‘SOI[U,” CUI’SDI‘[U,”
ICaIIMacro
VA LCDDispl... |4 LCDDisplay(0)
CAPAntaSCIL.. P4 NPrintASCI["D ata: "
. . . I Calculation
If there is return data available then we go into the
Receive ICMP_MSG macro to collect the data and output Bl =0
it to the LCD. Loo
e While

IDX <8 IDX< 8

Shown on the right it the code that collects the returning

data and outputs the data to the LCD a byte at a time. Call Macro
/] TCP_IP(D) [ TCP_IP(O) J
A successful ping message will result in the following RETVAL=. P NBETYAL=Rx_readbyte(0

appearing on your LCD. To alter the IP address of your |call Macro
i LCDDispl... A~ LCDDisplay(0)
computer please follow the steps shown in Example 1. Prms'?"m §|Pnnmsu'f[g‘gﬁ+vm

l Calculation

DX = DX + 1=(]DX = IDX + 1

LOO?

Copyright 2010 Matrix Technology Solutions Ltd
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Example 3 E-Blocks Easy Internet

Bundle

Exercise 3 demonstrates a broken down version of the Webserver component where we can
parse the incoming requests, send html to a web browser and also echo the request data from
the computer to the LCD.

4 Initialization code At the start of the program we initialise the Internet
Start the LCD, and the TCP 1P comp and LCD E-Blocks and then we create a socket
Set up default variable values etc.
Call Macro attached to port 80 (standard browser port) and
ILCODispl.. CODRpIa0 start a listener for any incoming request on that port.
Start P Start
ICaII Macro : :
2LCDDispl... . LCDDispIay[U] +| Check for incoming data
PrintaSCII... PrintaSCH["'Starting up..."
I Call Macro
. Call Macro 1 TCP IP(0) TCP IP[0]
/4 TCP_IP(O) PRTTCR_IP(O RETVAL=. /A \RETVAL=Rx data available(0
Intialize 4 % Initialize - -
f Do we have incoming data
I Calculation
PAGE_VAR .. ffPAGE_VBR =0
DISPLAY_V... | MDISPLAY VAR ="'

Socket 80 - the default HTML port.

.1 Create a TCP connection on
Listen in passive mode

Check for a GET request

Call Macro “| Ifitis send the HTML
% TCP_IP[O) TCP_IP[O) ﬂ Note: We only have one page set up.
ARETYVAL=. 4 M RETVAL=Create_TCP_Socket(0, 0, 80 This default page gets sent to all requests.
ICaII Macro Call Macro
A TCP_IP(D) TCP_IP(O) £ TCP IPI0] TCP IP[O)
A TCP List.. AN TCP_ Listen(0 ARETVAL=.. [ \RETVAL=Rx_matchdbytes(0, 'G", 'E", 'T". ")
ICaII Macro lsita GET command?
ILCDDispl... K{[CDDisplay[UH I (TRETVAL G 07)
% Cursor(0, 1) Cursor(0, 1) RETWAL FREIVAS ol
ICaII Macro Q? 0 i
] LCDDispl... LCDDisplay(0) N Lall Macro
APHNtASCIL . fA N PrintaSCI["Complete." Call Macro Call Macro
T SEND_H... SEND_HTML

.1 Close the connection to end
the HTML transmission

Call Macro

TCP IP(0) TCP IP[0)
ATCP_Clos... A N\TCP_Close(0)

NAN

.1 Restart in passive mode
L . L 50 that the next page can be sent
If we receive incoming data then it is

parsed using the RX_Match4Bytes TP ,%?&Mam TCE TE701
component macro. If the data is a RETVAL=.. /] NRETVAL=Create TCP Socket(0, 0, 80]]
GET instruction eg send from a web |call Macro

browser then we can use the /4 TCP IP(0] aq TCP P[0} l

Send_HTML macro to forward HTML R\ LT Listenll)

data to the remote computer.

Copyright 2010 Matrix Technology Solutions Ltd
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Example 3 E-Blocks Easy Internet

Bundle

. lliSend the HTML header info

ol Masic The HTML is sent out by using the TX_Start,

TCP_IP(0) FA{TCR 1P TX_sendbyte and TX_end macros. These
Tx starti0] JTK sta:tmg] macros all reference socket 0 that we created at
|Call Macro the beginning of the program.
TCP_IP(0)] 2 TCP_IP(O)
Tx sendb... A NTx sendbyte(0, "HTTPA1.0 200 OK"
i lli?'c"]M;C"’ TP When we have finished sending out the data
T Sgndb,,,;ﬂ Ti Sendg.',[e[g"]gi then we collect the remainder of the incoming
[Call Macro request and forward it to the LCD.
TCP_IP(0)] 2 TCP_IP(0)
Tx sendb... AN T= sendbyte(0, 10
| Call Macro 1 Echo the request on the LCD
TCP_IP(O) 2 TCPIP[) We can then see the GET command
Tx sendb... PN Tx sendbyte(0, "Content-type: text/html" Display Requests on LCD
| Call Macro Call Macro :I CallMacro ]
Tx sendb... N Tx sendbytel0,13 IHesetBuffer for next message
[ 7 TCP IP(O] ;{ TCP IPMO] ]
Call Macro 7 7%
Tx sendb... AN T= sendbyte(0, 10 I
|Cal| Macro
TCP_IP(0)] 2 TCP_IP(0)
Tx sendb... AN T= sendbyte(0, 13
|Cal| Macro
TCP_IP(0)] 2 TCP_IP(0)
Tx sendb... AN T= sendbyte(0, 10

¥) TCP_IP Comp Web page - Mozilla Firefox
File Edit View History Bookmarks Tools Help

@ n C w0 | L] http:ff192.168.0.25]

- To request the page from the
777 MM Home #77 MM Forums 727 MM Support 777 Matrix Click Count ;} GEOIP Updates »

embedded device you simply have

||| TCP_IP Comp Web page + = to ensure that your computer has a
compatible IP address by following
Hello World the method shown in Example 1.

How are you to

Once you have a compatible IP
address setup on your computer
you can request the html from the
device by simply typing the IP
address of the device into your
internet browser.

Page request: 2

Done

Copyright 2010 Matrix Technology Solutions Ltd
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Troubleshooti ng E-Blocks Easy Internet
Bundie

If you are having any problems getting up and running with any of the examples or any of
the Flowcode components then the first port of call is to ensure you have your boards
plugged together and wired correctly. As a rule of thumb any board with a screw terminal
and a +V marking should be connected via a single core wire to the +V screw terminal on

the corresponding Multiprogrammer.

If you do run into any problems then there is help and advice available from our online
user forums located here:

http://www.matrixtsl.com/mmforums/

The Articles section contains quite a few examples, as well as hints and tips to aid in your
applications

There is also an online video demonstrating Flowcode, available from the videos
section of our website: http://www.matrixtsl.com/Ic_videos.php

Copyright 2010 Matrix Technology Solutions Ltd
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Matrix TSL is a leading global technology company. Over the years we have
developed a portfolio of award-winning products which have applications in
Education, Industry and in the home.

Learning is at the heart of much of what our company does, and the philosophy
of all Matrix learning products is based on ‘learning by doing’. Each year Matrix
spends around 25% of turnover on research and development to ensure that
our learning and development resources are world class.

MIAC PLC

MIAC (Matrix Industrial Automotive Controller) is an industrial grade control
unit which can be used to control a wide range of different electronic systems
including sensing, monitoring and automotive. It has a number of applications
in industry and learning.

Formula Flowcode

Formula Flowcode is a robot vehicle which is used to teach robotics, and to
provide a platform for competing in robotics events.

ECIO

‘ ECIO devices are powerful USB programmable microcontrollers with either 28 or 40 pin
d standard DIL (0.6”) footprints. They are perfect for student use at home, project work

‘ and building fully integrated embedded systems.

- ‘-:‘. J &
FlowKit . SAATAIX

FlowKit'l =
The FlowKit allows for in circuit debugging directly from within Flowcode. This -
is the same ICD debugging feature that is included with our version 7 EB006
Multiprogrammer boards.

Flowcode + E-Block Technology bundles

é Matrix TSL technology bundles are based on a combination of two of our most
popular products, E-Blocks and Flowcode.
FLOWCODE

NO CODING, NO LIMITS...

Other bundles in the range

. Easy Mobile Communications Pack . Easy GPS

. Easy Zigbee Pack . Easy USB

. Easy RFID . Build your own PC Interface
. Easy Internet . Build your own PLC

. Easy CAN Bus . Build your own Data-logger

Copyright 2010 Matrix Technology Solutions Ltd



