Classification | ISaGRAF English FAQ-137
Author Grady Dun ‘Version ‘1.0.0 ‘Date ‘May.2011 ‘Page ‘1/19

How to connect to remote server and send
network package via GPRS with yPAC-5000
series?

® Application introduction :

Program an ISaGRAF project using a built-in GSM controller to send data from the
battery backup SRAM via GPRS to a remote server PC and show the data on the PC.

Note : In this demo case, the PC must have a public IP.

The following versions of the ISaGRAF GSM PACs support to send the network
package to the remote server via GPRS.

UPAC-5207: since the first released version
UPAC-5307: since the first released version

ISaGRAF GPRS PAC
XW-board  WPAC-5207/5307 Ww

wWww

Expasion Board:
Al/AO/DO/DO/
RS-232/422/485

Remote I/0

Hot Swap ! -

RU-87P4/8 + 1-87K 1/0O (High Profile) 1-70001/0

Get this paper and demo programs :
http://www.icpdas.com/fag/isagraf.htm > FAQ-137

Get the new ISaGRAF drivers :
http://www.icpdas.com/products/PAC/i-8000/isagraf-link.htm

Get Data Sheet :
http://www.icpdas.com/products/PAC/i-8000/data%20sheet/data%20sheet.htm
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1.1 Restore the "GSM"” and demo programs to the PC / ISaGRAF

® Restore the "GSM.xia"” :
To write a program to communicate with the remote server, first restore the
ISaGRAF I/O complex equipments "GSM.xia” to the PC/ISaGRAF.

The “"GSM.xia” is inside the “faql137_demo.zip” which is downloaded from
http://www.icpdas.com/fag/isagraf.htm > FAQ-137.

. i 1SaGRAF - Librarigs -
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° Restore the demo programs :

The “faql37_demo.zip” contains the demo project "Demo_76.pia”. Please restore it
to the PC/ISaGRAF. Then user can refer to it easily.

E 15aGRAF - Project Management

=] B |

File Edit Project Ul Options Help

55| 0 E 0 I

Lilbbraries Common data
gy creation e
|| @ d0429 Archive - Projects
g demo_18 PID control test
|Em demo_41 Record Alarm (text) to S256/512 & P wWirkbench Archive
— i comZ_tes al [demo 43d
Reference :com?2_tes creation —
Author : di429
|| Date of creation : 2009412429 gemﬂ_ﬁ
Version number :1-1SaGRAF 3.55 Emo_
4 . dermo_43
Description deme_43d —
l demo_44
dermo_&1
I demo_76
demald
fliz_m
fbz_zle
FEEf i

1 |‘u’er3iun for ICP-DAS -7 1884-8000/Miew\Wincon series contr

e

Archive location

C:MUSERSSGRADYSDESKTORY

E ISaGRAF - Project Management S

'™

|- o o ] |

Festare

Cloze

L

Help

[ Compress

Browse

[

File Edit

Project Tools
BE hEMm & ¢ 0 =2 o

Options

Help

xwhg
sdf

wdemo_48
demo_43d

SMS demo, Please declare your own phone Mo. in the d

Description

Date of creation : 20031128
Version number

GPRS demo, Send network packet via GPRS —

-
Reference 't SMS =
Author

11 -15aGRAF 3.46

ersion for ICP-DAS i-7188/-2000ViewVincon series controllers onby
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1.2 How to test this demo:

1. This demo contains an ISaGRAF project and a program running on the PC.

2. Execute the demo program “"GPRSServerDemo” in the PC. Set up the server port
number and click on the “Server start up” button, then this program will show the

received network package.
— ey - o =

¥ty GPRSServerDemo
—

Setting

Port:  [iE Respense if the pocket is comming. Server Startup
N

Interval: :wWs2_32.dll initialized.

A J
Index Type Totallength of package Tagname Total package Current package

o m

Note : The PC running the program “"GPRSServerDemo” must have a public
IP, or the pPAC-5000 PAC cannot connect to the PC via GPRS.

3. Please refer to the section 1.1 to restore "GSM.xia” and ISaGRAF demo project to
PC/ISaGRAF.

4. Plug the SIM card in the yPAC-5207 or yPAC-5307 controller.

Note : This demo will use the GPRS function, please contact your TEL
network provider to obtain the GPRS or 3G service.

5. Compile the ISaGRAF project, and download it to yPAC-5207 or yPAC-5307
controller.
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6. Set the variable “trigger_send_data” in the dictionary to “true”, and wait the
built-in GSM module to initialize, then the PAC will send the data from battery
backup SRAM to the remote server one by one via GPRS service.

ISaGRAF - DEMO_76 - Global booleans ==] = |

o @

Name
trigger_send_data
trigger_connect_to_server
trigger_send_to_server

Booleans | integers/Reals | Timers | Messages | FB instances | Defined words|

Adtrib.
[internal]

Addr.
0ooo

Value

FALSE
Setitas tru
set it as tru

reActive_GPRS_netw
stop_sending_data

Write boolean variable

=X

reset_GSM_modem
SendFinished
old_trigger_connect |
old_trigger_send_to |

vanable trigger_send_data

0 FALSE | TRUE y

reset_flag

reset_network ||  Lock | Hniock i Lancel N
reset_network_finish

restart_flag T
GPRS_initialized [internal ‘0000 ‘TRUE ‘

The execution file, "GPRSServerDemo.exe”, and the source code can be downloaded

from www.icpdas.com > FAQ > Software > ISaGRAF Ver.3(English) > 137

If you want to modify the source code, please make sure the Virtual Studio .net
2008 or 2005 has been installed in your PC. Then double click on the file
“"GPRSServerDemo.sIn” in the folder "GPRSServerDemo” to open it.
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1.3 GSM1I/0 board:

There are 5 sub-boards in the GSM 1/0 board:
1. GSM_set

NET_reg

IP

Sock_set

Sock_sts

ik wn

Description of the sub-boards:

GSM_set: Initialize the connecting GSM module and get the current state

Parameters :

Com_port:
Open the COM port which is connecting with the GSM module.
Usage:
0: Open COMO (If the PAC is built-in GSM, please open COMO0.)
1: Open COM1
PIN_code:
If the SIM card is locked, set the PIN code. If it is not locked, please set as blank.
Usage:
If the PIN code is 0000, please enter 0000
I/0:
Ch1: Error code. If there’s error for operating the GSM module, it returns an error code.
The error code is as following.
: Operation success
: Operation failed
: No response from the GSM module
: SIM card is not inserted
: SIM card is locked
: Require the PIN code to unlock the SIM card
: Incorrect PIN code
Ch2: Signal strength
2 ~ 30: Normal signal strength
99: No signal
Ch3: The state of the SIM card
0: SIM card is not inserted or required the PIN code to unlock.
1: SIM card is inserted and unlocked.
Ch4: The state of the GSM module
0: GSM module is not initialized
1: GSM module is initialized.

NouhwWNH
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NET_reg : Set GPRS/DNS, and get the error code of the GPRS service.

Parameter:
APN_1, APN_2 :
APN: Access Point Name. Please contact your SIM card provider to obtain the APN.
If the APN is less than 15 characters, enter it as following.
Usage: For example, the APN is “internet”
APN_1: internet
APN_2: blank, don't enter any character.

If the APN is more than 15 characters, enter it as following.
Usage: For example, the APN is “internet.mnc012.mcc345.gprs”
APN_1: internet.mnc012 «—enter ONLY 15 characters
APN_2: .mcc345.gprs —enter from the 16th character

usr_name : User name for log in
pass_word: Password for log in

If controller connects to remote server with the domain name, please enter the DNS:
DNS1_ip : Primary DNS IP
DNS2_ip : Secondary DNS IP

I/0:
Ch1l :

1:
9.
10 :

11

14

19

21

Error code. It shows what happens during operating GPRS service.
Operation success

Invalid network setting

Fail to register the network

: Fail to get IP address
12
13:

Invalid IP or domain name of the remote server
Connect success

: Connect failed
15:
16 :
17 :
18 :

GPRS service not initialized

Invalid socket type

Connection is not established or disconnect
Fail to send package

: the length of package is too long
20 :

Success to disable GPRS service

: Fail to disable GPRS service
22 .
23 :
24 .

Fail to set DNS
Battery Backup SRAM is not found
Internal communication timeout

Ch2 : The state of GPRS service
0: GPRS service is not initialized
1: GPRS service is initialized
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IP:

I/0:

Sock_set : the socket setting

Ch1 : Get the public IP from network provider after the GPRS service initializing.

Parameter:

Sock_type:
0 : TCP socket
1 : UDP socket

Protocol_type :
0 : Raw data

2 bytes

16 bytes

2 bytes

2 bytes

2 bytes

Max

1000 bytes

header_tag: Valid only when Protocol_type is 1.

A string less than 15 characters
To identify the package which controller sent in the remote server

1 : built-in protocol It is defined as following:

Protocol type
unsigned short

Tag
unsigned char

Total package
unsigned short

Current package
Unsigned short

Data length
Unsigned short

1024 bytes - |

The
maximum
package
length is

data length:

Data

ICP DAS Co., Ltd. Technical document
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ServerIP_Domainl, ServerIP_Domain2 : The IP or domain name of remote server
If you use the IP of remote server, please enter it as following
Usage : For example, the IP of remote server is 110.26.81.1
ServerIP_Domainl : 110.26.81.1
ServerIP_Domain2 : Blank, don’t enter anything

If you use the domain name of remote server, please enter it as following.
Usage : Ex, the domain name of remote server is crocodileci.dyndns.org
ServerIP_Domainl: crocodileci.dyn «Only enter the first 15 characters
ServerIP_Domain2: dns.org —enter form 16th character

Note : If the connection is connected by Domain name, setting DNS is necessary.

Remote_port: the port number of the remote server

I/0:
Ch1l: GPRS service command

: do nothing

: connect to the remote server

: send network package to the remote server

: disconnect with the remote server

: reactive GPRS service

: reset GSM module

Ch2: The start address of Battery backup SRAM to send the network package.
The valid value is between 0 and 0x7D000

Ch3: the length of data to send
When Protocol_type is 0, the maximum is 1024
When Protocaol_type is 1, the maximum is 1000

ORAWNERFO

Ch4: the address of battery backup SRAM that to store the received package from the

remote server.
The valid value is between 0 and 0x7d000
CHS5: the length of received package that you want to store
The maximum is 1024.

Sock_sts :

I/0:
Ch1: the state of the socket
0 : The socket does not connect to remote server
1 : The socket has connected to remote server
Ch2: the number of packages that want to send
Ch3: the number of packages that have sent
Ch4: the length of the sent package
Ch5: the length of the received package

ICP DAS Co., Ltd. Technical document
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1.4 Demo_73 - Send network package via GPRS service

® [SaGRAF Project Architecture :

Include one ST program (GPRS_pro) and one LD program(work).

[ <8 1S3GRAF - DEMO_76 - Programs = B [
File Make Project Tools Debug Options Help
B B DEm| % X o] A s

Begin: [# work socket send package via GPRS

LS R Rt L process GPRS command

Begin: GPRS_pro (Structured Text)
Wersion for ICP-DAS i-71384-2000/M\iew/Wincon series controllers onhy

® I[SaGRAF Variables :

Name Type |Attribute Description
Step Integer |Internal |Used to control the flow
GPRS_errno Integer |Input The error code of GPRS
GPRS_Network_Ready Integer |Input The state of GPRS.
The number of packages
Times Integer |Internal |that have sent during this
connection
total_times Integer |Internal The number of all sent
packages

Store the values of cycle,

Old_GPRS_Network_ready Integer |Internal GPRS_Network_ready

Store the value of

temp_errno Integer |Internal GSM_errno for observing
GSM_errno Integer |Input The error code of GSM
module
SignalQuality Integer |Input Signal strength
Sim_Pin_Ready Integer |Input The state of SIM card
GSM_Call_Ready Integer |Input The state of GSM module
GPRS_Sock_Command Integer |Output GPRS socket command
Send_position_from_sram Integer |Output Give the SRAM address to

send data to remote server

Send_data_length Integer |Output |The length of data

Give the SRAM address to

Receive_position_to_sram Integer |Output store the received package

The state of socket.

GPRS_Socket_Connected Integer |Input )
1: connect to remote server

ICP DAS Co., Ltd. Technical document
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Name Type |Attribute Description
The total number of
total_send_package_num Integer |Input packages want to send
The number of sent
already_sent_package_num Integer |Intput package
Sent_data_length Integer |Intput The length of sent package
Received_data_length Integer |Internal The length of received
package
trigger_send_data Boolean |Internal If "True”, trigger to send
package to remote server
trigger_connect_to_server Boolean |Internal If “true”, trigger to connect
to remote server
reActive_GPRS_network Boolean |Internal Re—|n|t|al|ze the GPRS
service
stop_sending_data Boolean |Internal Stop sending network
package
reset_ GSM_modem Boolean |Internal |Reset the GSM module
SendFinished Boolean |internal The flag to recognize .
whether the package is sent
. Store the state of
old_trigger_connect_to_server |Boolean |Internal i
trigger_connect_to_server
old_trigger_send_to_server Boolean |Internal St_ore the state of
trigger_send_to_server
reset_flag Boolean |Internal
reset_network Boolean |Internal
reset_network_finished Boolean |Internal
resetart_flag Boolean |Internal
Get the IP address from
Local_IP Message |internal |network provider when

GPRS service initialized

ICP DAS Co., Ltd. Technical document
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® IO Connection:

GSM_set:

Enter the COM port that connects with
GSM PAC. If the PAC is built-in the

/mISEGQAF-DEI‘-AO_?S-I,"Oconnection GSM funCtion please entel’ 0
File Edit Tools Options Help ' :

& mBR2n tdFER| S

v

o If SIM card is locked,
‘man) PIN_code = 0000 please enter the PIN
m GSM |I| @ GS5M_errno (* the value is to show GSM module what happens *) Code If SI M Card |S
B GSM set e S SignalQuality unlocked, set this
(-] => NET_reg U @ Sim_Pin_Ready (* the state of sim card. If the value is 1, the state is ready *) !
O IP wie  [2] & GSM_Call_Ready (* the state of GSM module. *) column as blank
[-] = Sock_set o
[-] = Sock_sts .
Ls]
L&
-

|Versinn for ICP-DAS i-7138/i-8000/IView/Wincon series controllers only

NET_set:

APN_1, APN2: Contact your network
provider to get the APN,for example,
fill in the APN “internet”.

If the length of APN is more than 15
characters, please enter from the 16th

i 1SaGRAF - DEMO_76 - I/ connection

File Edit Tools Options Help »
& pBRen ¢4 ER| & character of APN in APN2.
a Vo o 1 e .

AN O usr_name, pass_word : Contact your
m GSM [mm| usr_name = » network provider to get the user name
Ez — = and password for GPRS service. If it

OmiP we ) DNS2_ip = 8.8.4.4 does not need user name and

[ = Sock_set o w o GPRS_ermo password, please set them as blank.

[-] =2 Sock_sts . @ GPRS_Network_Ready (* GPRS petwork state, if t : | |
(4]
(=] » DNS1_ip, DNS:_ip: If the connection
- to remote server is using domain

: S— S— : name, the DNS setting is necessary.

|Ver5|nn for ICP-DAS i-7188/1-8000/View/Wincon series controllers only
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IP:
| &8 152GRAF - DEMO_76 - 1/0 connection = | E] Zem
File Edit Tools Options Help
FIEELE R =]
(0] i‘ vl ref = 2018
©| Local_IP (* the IP address via GPRS )
e GSM
[[] =2 GSM_set .
[-] = NET_reg o
B=IP w2 4
[-] = Sock_set L
[-] = Sock_sts e
L]
(6]
-
|\.-’er5inn for ICP-DAS i-7188/-8000/MWiew/Wincon series controllers only
Sock_set :

Sock_type :
If it is set as 1, use UDP socket.
If itis set as 0, use TCP socket

A

w ISaGRAF - DEMQ_76 - I/O connection

File Edit Tools Options Help

FIEEELRIEREE A=

header_tag : The maximum of length
is 15 characters. It let the remote
server to identify which controller the
data come from. If you want to use
this function, the variable
“Protocol_type” must be set as 1.

Protocol_type:
0: Raw data
1: the built-in protocol with header

ServerlP_Domainl,ServerIP_Domain2:
The IP or domain name of remote server

[0] i‘ vat| ref= 201C
[mut] Sock Type =0
mue| header tag = uPAC-5207-1
m GSM (muat| Protocol_type = 1 >
[-] =» GSM_set U o] ServerlP_Domainl = crocodileci.dyn
[-] = NET_reg b mue| ServerlP_Domain2 = dns.org
[] = IP w24 mus| Remote_port = 502
B = Sock_set % [ reserved = 0
[] =» Sock_sts - [nuat| reserved =
[«] @ GPRS_Sock_Cpmmand (* the commandjto operate
[s] © Send_position orm_ jiign of 5
[&] o Send_data_length (* the length of data %)
E] o Receive_pusitiun_tu_sram (* the positpn of SRANYOD want 10 save rece
E] o Receive_data_length (* the length of daty you want te save %)
[2] |
Version for ICP-DAS i-718 RemOte_port :

The port of remote server
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Sock_sts:
Jw [SaGRAF - DEMO_76 - /O connection =SHCE X |
File Edit Tools Options Help
a 20 43| FR 8
(o] ﬂ v ref = 201D
[1] @ GPRS_Socket_Connected (* the state of sockst via GPRS *)
@ total_send_package_num
m GSM @ already_sent_package_num
[-] = GSM_set 4 [ ] © Sent_data_length (* the length of sent data %)
[-] = NET_reg L [ =] © Received_data_length (* the length of received data %)
e IP e e
[l = Sock_set o
B = Sock_sts .
=1 .
|Versinn for ICP-DAS i-7188/1-8000/\Wiew/Wincon series controllers only

Work Program Description :

trigger_send_data trigger_connect to server

[1]

(* trigger to send data. If the value of trigger_send_data is true, it will set trigger_connect_to_semer as true ™)

| =

(* When the value of trigger_connect_to_server is true, set "trigger_send_data” as false.

set "trigger_send_dat" as true once ¥)

2] trigger_connect_to_server  trigger_send_data

I | i
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GPRS_pro program :

0:

(* if trigger_connect_to_server is true, GPRS module will connect to Remote Server *)
If trigger_connect_to_server then

case step of

(* First step: If the socket is already connected, trigger to send *)
(* package to server, or set GPRS_sock_command as 1 to *)
(* connect remote server, and then go to the next step *)
if GPRS_Network _Ready = 1 then
if GPRS_Socket_Connected = 1 then
trigger_connect_to_server := false;
trigger_send_to_server := true;

else
GPRS_Sock _Command :=1;
step :=1,
end_if;
else

(* If GPRS service is not initialzed, set the variable “reactive_GPRS_network” as true *)
reactive_ GPRS_network := true;

old_trigger_connect_to_server := trigger_connect_to_server;
old_trigger_send_to_server := trigger_send_to_server;

trigger_connect_to_server := false;

trigger_send_to_server := false;

end_if;
(* Second step: Get the value of GPRS_errno to check the result of operation. *)
(* GPRS _errno is always 0 until the operation is finished. *)
case GPRS_errno of
0:
1:
(* The operation is success, go to next step *)
step 1= 2;
-15:
(* GPRS network is not ready *)
step :=0;
trigger_connect_to_server := false;
else

(* If get the others set GPRS_Sock_Command as 1, try to connect again *)
GPRS_Sock_Command :=1;
end_case;

ICP DAS Co., Ltd. Technical document
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2:

(* The operation is finished and success. *)

(* Set trigger_send_to_server as true to send package to remote server *)

if GPRS_Socket_Connected = 1 then
step :=0;
GPRS_Sock_Command :=0;
trigger_connect_to_server := false;
trigger_send_to_server := true;
times :=0;

end_if;

end_case;

(* If the variable “trigger_send_to_server” is set as true *)
(* Do as following to send package *)
if trigger_send_to_server then

case step of

0:
(* The first step: Check the socket is connected or not *)
(* If it is not connected, set trigger_connect_to_server as true  *)
* to try to connect remote server. *)
(* If it is connected, set GPRS_Sock _Command as 2 to send *)
* package to remote server. And go to next step *)

if GPRS_Socket_Connected = 0 then
trigger_connect_to_server := true;
trigger_send_to_server := false;

times := 0;
else
GPRS_Sock_Command := 2;
step :=1,;
end_if;
1:
(* Second step: Get the value of GPRS_errno to check the result of operation. *)
(* GPRS_errno is always 0 until the operation is finished. *)
case GPRS_errno of
0:
1:
(* The operation is success, go to next step. *)
(* Check if the data is valid, the valid value is between 0 to 0x7D000 *)
(* Set the position as the next you want to send *)
step :=2;

if((Send_position_form_sram + Send_data_length) < 16#7D000) then
Send_position_form_sram := Send_position_form_sram + Send_data_length;
else
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Send_position_form_sram :=0;
end_if;
-17:
(* Connecttion is not established or disconnected. *)
(* Go to next step. *)
step 1= 2;
else
(* If get the others set trigger_connect_to_server as true, *)
(* try to connect again *)
trigger_connect_to_server := true;
trigger_send_to_server := false;

step :=0;
end_case;
2:
(* The operation is finished and success *)
step :=0;

trigger_send_to_server := false;
(* Set the flag of SendFinished as true to identify that sending package is finished *)
SendFinished := true;
end_case;
end_if;

(* Sending package is finished *)
if SendFinished then
SendFinished := false;

(* plus one to the counter *)
total_times := total times + 1,
times :=times + 1;

(* If the flag ""stop_sending_data" is not true, send the next package *)
if NOT(stop_sending_data) then
trigger_send_data := true;
end_if;
end_if;

(* If the falg "reset. GSM_modem" is true, the GSM module will reset. *)
if reset GSM_modem then
reset_gsm_modem := false;

(* reset all the variable as following *)
step :=0;
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(* record the current state of trigger_connect_to_server and trigger_send_to_server *)
old_trigger_connect_to_server := trigger_connect_to_server;
old_trigger_send_to_server := trigger_send_to_server;

trigger_connect_to_server := false;

trigger_send_to_server := false;

(* set the variable "GPRS_Sock_Command" as 8 to reset the GSM module *)
GPRS_Sock _Command :=8;

(* Set the variable “’reset_flag as true to identify the GSM module is beginning to reset *)
reset flag := true;

end_if;

(* Wait the GSM module to reset *)
(* When reset_flag is true and GPRS_Network _Ready is false, *)
(* the GSM module is resetting. *)

(* Set reset_network as true to identify the GSM module is resetting. *)
if reset_flag and GPRS_Network_Ready = 0 then

reset_flag := false;

reset_network := true;

end_if;

(* Wait the resetting is finished *)
(* If the flag "reset_network™ is true and GPRS network is ready  *)
(* Reactive GPRS network service again. *)

if reset_network and GPRS_Network_Ready = 1 then
reset_network := false;
reactive_GPRS_network := true;

end_if;

(* If the state of GPRS_Network_Ready is from 0 to 1 and resetting_ GPRS_network is true, *)
(* set restart_flag as true to identify the operation of the GSM module resetting is success. *)
if Old_GPRS_Network Ready = 0 and GPRS_Network_Ready = 1 then
if resetting_GPRS_network then
restart_flag := true;
else
GPRS _initialized := true;
end_if;
end_if;
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(* After resetting GSM module, restore the state of trigger_conect_to_server and *)
(* trigger_send_to_server to continue sending package *)
if reset_network_finished and restart_flag then

reset_network_finished := false;

restart_flag := false;

if old_trigger_connect_to_server or old_trigger_send_to_server then
trigger_send_data := true;
end_if;
end_if;

(* If the value of reActive_GPRS_network is true, *)

(* do as following to reactive GPRS network service *)

if reActive_ GPRS_network then
reActive_GPRS_network := false;

(* reset all the flag about GPRS operation *)
step :=0;

trigger_connect_to_server := false;
trigger_send_to_server := false;

(* Set GPRS_Sock_Command as 4, then the GPRS network service will reactive *)
GPRS_Sock_Command := 4;
reset_network_finished := true;

end_if;

(* Save the value of GPRS_Network Ready every cycle for comparing *)
Old_GPRS_Network_Ready := GPRS_Network _Ready;

(* Keep the value of GPRS_errno to observe easily*)
if GPRS_errno <> 0 then

temp_errno := GPRS_errno;
end_if;

ICP DAS Co., Ltd. Technical document




