7188E Series

7188E Series Software User’s Manual

7188E Series New Features
1. Virtual COM Technology —> Your Powerful Tools
2. Ethernet I/O Technology +
3. Web-server Technology Create New Ideas
4. MiniOS7 & Xserver Inside ¢
5. 1/0 Expansion Bus Inside Create New Applications
6. Time to market & Cost Effective Solution

Warranty
All products manufactured by ICP DAS are warranted against defective
materials for a period of one year from the date of delivery to the original
purchaser.

Warning

ICP DAS assume no liability for damages consequent to the use of this product.
ICP DAS reserves the right to change this manual at any time without notice.
The information furnished by ICP DAS is believed to be accurate and reliable.
However, no responsibility is assumed by ICP DAS for its use, nor for any
infringements of patents or other rights of third parties resulting from its use.

Copyright
Copyright 2002 by ICP DAS. All rights are reserved.

Trademark
The names used for identification only may be registered trademarks of their
respective companies.

7188E Series Software User’s Manual, 2002, v2.0, 7MS-003-21 ----- 1



Table of Contents

1. INTRODUCTION 3
1.1 3 TYPICAL APPLICATIONS ...vveiieeieeiiiteeeeeeeeeeeitteeeeeeeeeeeitaseeeeeeeeeeettaseaeeeeeeaaasssaeeeeeeeaasssaeeeeseaaasssaeeeeeeeassssseeeseenaasrrreeeeeeas 4
1.2 DIRECTORY TREE OF SOFTWARE AND LITERATURE ......uiiiiiiieieieeeeeeeeeeeeeeeeeee e e e e e e e e e e e e se e e s e e ssssssssnnnnnnns 8
1.3 SOFTWARE INSTALLATION .....coiiuutttiieeeeeieiittteeeeeeeeeeiareeeeeeeeeeitsseseseeeeesetssseeeseeeaatssssseeeeeeaasassseeseesensaassseeeeeeenaissrrseeeeeas 10
1.4 SOFTWARE UTILITIES ....vvvviieeeeeieiiieeeeeeeeeeettaeeeeeeeeeeittseeeeeeeeesetsasseseeeeeaestsaseaeeeeeaasssssseeeeeeesaasssesseeseesansssseeeesenannsrrseeeeeas 13
1.5 PC DIAGNOSTIC TOOLS .....utuvviiieeeeeeeitteeee e e e eeeetteeeeeeeeeettareeeeeeeeesettreaeeeeeeeaesasseseeeeeaeisssseaeeeeeaatssssseeeeeeeeassrsseeeeesaannrrees 17

2. MINIOS7 OF THE 7188E SERIES 20
2.1 MINIOS7 FOR THE 7T1I88E SERIES.........uvviiiiiiiiiiiiiieeeee e eeeeiieeeeeeeeeeetttaeeeeeeeeeettaaeeeeeeeeestssaeeseeeeesssrsaeeeeeeesisssseeeeeeeanees 20
2.2 DEMO PROGRAMS FOR THE 7188E SERIES .......uuuvtiiiiiiiiiiiiiiiiee e eeeeitee e e eeeeettaeeeeeeeeeetaaeeeeeeeeeeiasreaeeeeeeesssssneeeeeeennnnes 23

3. VXCOMM APPLICATIONS 24
3.1 OVERVIEW ....oiiitiiiiieeeeeeeciteee e e e e e et ettt e e e e e e e et taaeeeeeeeeeetataaaeaeeeeeaettsseaeeeeeaasassaaeseeeeessssssseeeeeeeseassseseeeeeeaesssaseeseeesnnnnrees 24
3.2 INSTALLING THE VXCOMM DRIVER .....ccccoiiiiitiiiiieeieeeiitieeeeeeeeeeitee e e e e eeeeitaaeeeeeeeeeeetaaaeeeeeeeeestassseeseeeeeenssseeseseeeannreeens 27
3.3 ADDING A 7188E/8000E SERVER AND CONFIGURING THE VXCOMM DRIVER .........ocooviiiieiiiieeeeiiieeeeeeeeeeeeeeeeeeeeeens 29
34 REMOVING A 7188E/8000E SERVER ........ccuvueeiiieeeeeeteieeeeeeeeeeteeeeeetaeeeeeaeeeeeteeeeeetaeeeeeneeeeeeseeeeensseesenssesesssseeeensreeeans 36
3.5 UNINSTALLING THE VXCOMM DRIVER ....cccciiiiiiuiiiiiieeieeiiititee e e e eeeeieee e e eeeeeeaaaeeeeeeeeeeatsseeeseeeeesissssseseeeeessssaseeeeeeennnes 38
3.6 DIAGNOSTICS AND TROUBLE SHOOTING ......ccooiuvtieiieeeeeiiitieeeeeeeeeieitaeeeeeeeeeesssseseseeeeesssssseseeeessisssseseeeesssssrssessseeesssses 39
3.7 F A Q oottt e e e e hee e e e tbee e e tbtee e atbaee e tbteeaatbaeeeatatee e thteeeantbeeeaabteeatbaeeaantbeeeannbaaeeasraeaans 51

4. ETHERNET 1I/0 APPLICATIONS 52
4.1 OPERATION PRINCIPLE OF THE XSERVER ......cuvviiiiiiiiiiiureeeeeeeeeiiiteeeeeeeeeieiseseseseeeessssseeeseesaesssssesseesensisssseseseensssnsses 52
4.2 COMMAND PROTOCOL OF XSERVER ........cccetttutttteeeeeeeiiitreeeeeeeeeiiiseseeeeeeeiiissseseeeeeaestssseseseesesatsrsessesseesiisssseseseenssssnseees 53
4.3 DEMO PROGRAM LIST OF XSERVER .....uuvviiiiiiiiiiitiieeeeeeeeiiiueeeeeeeeeteitsseeeseseeesissssseseeeeasssssssseseeesitsrsseseesessssssssessseeesnsses 62
4.4 CLIENT PROGRAM LIST FOR XSERVER ......cceittutttiieeeiieiiitteeeeeeeeeeiitseeeeeeeeesetsasseseseeeeestasseseeeesaesssssesseeseesirssseeseseensinnseees 65
4.5 PROGRAMMING OF XSERVER.........cccetttutttteeeeeeiiitueeeeeeeeeeiirereeeeeeesettseseseeeeeaitsssseseeeeestessseseseeesaisrsseeeeeeseassaseeseesensnrrees 68
4.6 TUSING CLIENT PROGRAMS ....ovvviiiieeieiitieeeeeeeeeeiitteeeeeeeeeettareseeeeeeesettsaaeeeeeeeaesssseseeeeeseasssseseeeeeaasssssseeeeeeeeassrsseeeeeesnsnrrees 75
4.7 DEMO PROGRAMS OF XSERVER.........cuutttieeeeieiiitieeeeeeeeeeiiteeeeeeeeeeettseseeeeeeaaissssseseseeeaesssseseseesasssrssseeeeeessissssseseessssisreees 84

5. GLOSSARY 98

7188E Series Software User’s Manual, 2002, v2.0, 7MS-003-21 ----- 2



1. Introduction

One 7188E series controller comes equipped with one

battery backuped SRAM.

3

Firmware
{(Wxcomim, Xserver,

Web server)

RJ-45 connector, one
I/O expansion bus and several serial COM ports. The 7188E 1s an embedded
controller which, with aid of c language, can help you develop your own
programs. Included with the 7188E are many demos and libraries. The 7188E
can be used to access devices via Ethernet/Internet or RS-232/485/422. In
addition, each 7188E controller has one I/O expansion bus. Our expansion
boards can be mounted quickly and easily to implement various 1/O
functions,such as D/I, D/O, A/D, D/A, Timer/Counter, Flash memory and
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1.1 3 typical applications

7188E series controllers have 3 typical applications (Virtual COM, Ethernet
I/O and web server implementation). These applications use different firmware
and program styles. Users can choose any of the 3 applications they prefer.
Using the Virtual COM application, one PC can control 256 COM ports
(including real COM ports). The VxcComm firmware will turn your 7188E
into a RS-232 to Ethernet/Internet converter.

Using the Ethernet I/O and Web Server applications, users can program the
firmware of the 7188E (Xserver, Web server).

Application

Browser

(IE, Netscape) | ] Web server

232 | !

VxComm <: Rs-232 | Virtual COM | |
| I

TCP/IP :TCP/UDP| |
Application | ™ Ethernet I/O |
Program : | |

| I

I

I

Device

| |

| VAT : 1/O expansion
I Board

| Xserver I

| |

| Web server :

I
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1.1.1 Virtual COM application

Hub

Ethernet 10

| PCm)

=] |

COkA
COM2

CohA
COomM2

| |
T18BE
{IP-n g e '

Expanzion Board

7188E | |
(IP-1) g e '
TO00 #01 TO00 #FF

Expansion Board

OO0 #0 000 #FF

™ Expansion board of the
7188E(IP-1) are mapped
to COM3 of PC(1)

coms € | COMI/COM2 of the
7188E(IP-1) are mapped
to COM4/COMS of
PC(1)

ver

V¥ Comm Driver

To use the Virtual COM application, first install the VxComm Driver. After
installation, the VxComm Utility can map any 7188E’s remote COM port.
These virtualized COM ports can be used by the PC to control devices directly,
just as you would use COM1 (real COM port) to control devices. When using
the Virtual COM application, one PC can use a maximum of 256 COM ports.

Users need not worry about network connections. The VxComm Driver will
handle all Ethernet/Internet connections.

The advantages of VxComm:
1. Users can upgrade their systems to the Ethernet/Internet with increased ease

as program code needs no modification.

2. The internal firmware of 7188E supports multiple clients. One 7188E can
handle a maximum of 30-N socket connections simultaneously, with N

being the number of the 7188E’s COM ports.

For example: If one PC uses two virtual COM ports connected to COM
ports of one 7188E2, the 7188E2 allows a maximun of 14 PC connections.
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1.1.2 Ethernet I/O application

TCP/UDP
Application Program

Ethernet 10M e ’-\!‘f
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The Xserver is a powerful program designed for Ethernet I/O appllications. It
supplies the 7188E with a range of flexible options. Users can modify the
Xserver to control all of the 7188E’s hardware: COM ports, I/O expansion
boards, a 7 Seg LED, or other relevant products.

The advantages of the Xserver:

1. We design, maintain, update the Xserver for all users.

2. Xserver can be easily modified through the use of general development
tools such as TC/BC/MSC. All relative libraries are coded in C language.

3. High running speed. The original Xserver (Demo4.exe) can run about 750
scan loops per second (version 2.6.14).

4. Most program code of the Xserver is finished. Ethernet/Internet
communication and program loop control are all finished in VxComm.lib.
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9.

This vastly reduces user’s developing time.

To modify Xserver, users need only to modify the 6 functions

The command protocol 1s designed to fit most of the 7188E’s requirements.
Users can develop and extend their private command protocol very easily.
It supports multi-clients. The Xserver can handle a maximum of 30-N
connections simultaneously, with N being the number of the 7188E’s COM
ports.

Auto wake up option. The Xserver will check on packet timeouts. If the
software crashes, the Xserver will wake itself up automatically.

10. The Xserver demos (TC/BC/MSC) and Client demos (VB/VC) are included.

1.1.3 Web server application
With the help of Wserver, users are able to use standard browsers (such as IE
or Netscape) to access the I/Os of the expansion boards or devices connected to

any of the 7188E’s COM port.

1-71B5EA WEB SERVER DEMD - Nets

1-7188E2 WEB SERVER DEMO
Connect I-7060D(Addr=1) to COM2 of I-7188E2

7000 #11 7000 #02

7000 #01 7000 #02
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1.2 Directory tree of software and literature

To help users reduce developing time, we support many software resources,
including documents, drivers, libraries, diagnostic programs, client programs
and many Xserver demos. You can quickly find which resources you need by
using the directory tree.

The content of shipped CD:

- for CD auto run

—> please read this file first

-> Company web site
- for Acrobat reader

- for autorun

README.TXT

—  7000Util

— NAP7000S

— NAP7000D

— NAP7000X

— NAP7000P

— NAP70000PCSvr
— NAP7000V

AUTORUN.INF
README.TXT
NAPDOS —1— Web
Ar4
Bin
— 7000
—7188E

Document

— MiniOS7
— Tcp
— Udp

- please read this file first

- Windows utility for 7000/8000

—> DOS driver for 7000/8000

-> DDE server for 7000/8000

- OCX library for 7000/8000

—> DLL library for 7000/8000

-> OPC server for 7000/8000

- LabView driver for 7000/8000

-> User’s manuals and application notes
—> CPU and /O libraries and demo programs
- TCP libraries and demo programs

- UDP libraries and demo programs

Note: The software & manual are updated frequently, so the content of the
companion CD is also updated frequently. The best way is to read every
README.TXT located in every directory. All updated information is given in
these files.
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Sub directory tree of 7188E:

‘ 7188E }——{ Document }— Readme.htm
{ MiniOS7 Demo ‘
Doc }—{ Big5/Eng/Gb2312 ‘
1. Configure Wizard
—{ TCP }——{ PCDiag Setup }\ 2. Send232

3. Send TCP

Doc }—{ Big5/Eng/Gb2312 }—vxcomm.htm
Driver(PC) }—{ NT/2K/XP ‘

% Xserver %{ 7188EA/7188E2/.../7188E8 ‘
{ Client }—{ VBIVC ‘
—{ Demo }—{ BC/MSC/TC Demo ‘

Lib

v7000

—— Xserver.htm

— Function.htm

UDP
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1.3 Software Installation

1.3.1 Installation Steps
The installation steps are given as follows:

Step 1: Change the directory to the destination folder as follows.
For example (CD-ROM Drive is "D:")
C:\>d:
D:\>cd \NAPDOS\7188E\
D:\NAPDOS\7188E\>

Step 2: Make a new directory for the 7188E. Xcopy all files.
C:\>md 7188E
C:\>cd 7188E
C:\7188E\>xcopy d: c: /s /v

1.3.2 Installing 7188X.exe/7188XW.exe

The 7188X.exe/7188XW.exe is used to download and debug programs.
Users should copy it to the PATH directory first. Then user can execute
7188X.exe/7188XW.exe in any directory on the host-PC. The installation steps
are given as follow:

Step 1: Change the directory to the destination folder as follows.
For example (CD-ROM Drive is "D:")
C:\>d:
D:\>cd \NAPDOS\7188E\MiniOS7
D:\NAPDOS\7188E\MiniOS7\>

Step 2: Copy 7188X.EXE from CD to the PATH directory (defined in PATH).
C:\>cd windows
C:\windows\>copy d:7188x.exe

Note: 7188XW.exe is designed for win32 system. So it can be used for USB-
RS232 or PCMCIA-RS232 port.
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1.3.3 Installing PC diagnostic tools

Stepl: Run Setup.exe from the 7188e\TCP\PCDiag\Setup directory.
Setp2: Choose destination folder.

Setup will install PCDag in the following folder.
To inztall ta thiz folder, click Mesxt.

To inztall to a different folder, click Browse and select anather
folder.

“'ou can choose not ta ingtall PCOiag by clicking Cancel to exit
Setup.

C:%Program Filesh 71 88EAPCDiag Browsze... |
Cancel |

’* Destination Folder

< Back

Step3: Select program folder.

Setup will add program icons to the Program Folder listed below.
Y'ou may type a new folder name, or zelect one from the exizting
Folders ligt. Click Mest to continue.

Frogram Falders:

Exizting Folders:

Adobe Acrobat 4.0
ahead Mero
AllAP MNetwork,

DAGPo

Dir.eve 2007 FEEA

E azyBuilder 200

FinePrint 2000

GlobalS CAPE =]

¢ Back I Mest » I Cancel |
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Step4: Start copying files.

Setup has enough information to ztart copying the program files.
If you want o review or change any zettings, click Back. [ you
are zatisfied with the zettings, click Mest to begin copying files.

Current Settings:

Inztalling PC diagnostic tools lizted below: ;I

1. Canfigure “wizard - wersion 1.0.0
2. SendZ23z2 - verzion 2.0.0

3. SendTcp - version 1.13

4 7188=

Package verzion 1.0 [21/Mow/2001]

4

< Back

b @ Accessaries k
Development Kits L4
Micrasoft Yisual Studio 6.0 r
Installshield PackageFor Thetweb 2

=S
=
o
(53 AlAPI Netwark r
|
n

E‘ Configure Wizard

E E Programs
E @ Documents
E % Settings
:; @ Search

-'-"j @ Help

§ R,

; Shut Down..

¥ (= vxComnf » Bl sendzaz
@ SendTCP help
& sendrcp

5 Uninstall PC Diag

FEECELEEY
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1.4 Software Utilities

1.4.1 7188X.EXE Utility for Host-PC

The utility program, 7188X.EXE, can be used as follows:
® Downloads user’s programs from host-PC into 7188, 7188X, 7188E and
8000 families.

® Shows debug string to monitor of host-PC
Three standard output libraries, Putch, Print & Puts, will allow main control

unit to send output string to monitor of Host-PC.
Monitor of host-PC

7188X/7188E/8000 RS.232 Test 123

Main() 115200, N81

{

Print(“\nTest 1237); | com ?
..................... > Host_PC

} COMI1/2 Run 7188X.EXE

® Keys-in test data from keyboard of host-PC
Three standard input libraries, Getch, Scanf & Linelnput, will allow main

control unit to read keyboard from Host-PC.
Monitor of host-PC

71§8X/7188E/8000 RS-232 o3 14150
Main() - 115200,N81
float r;
COMI1
..................... o Hostrc
< Run 7188X.EXE
Scanf(“\n%f”,&r); COM1/2
Print(“\nR=%f",r); T
} 3.14159

Keyboard of host-PC
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Hot-key of 7188x.exe:

Command [Description
F1 Shows help messages of 7188x.exe
Alt 1 Uses PC's COM1
Alt 2 Uses PC's COM2
Alt C Switches to command mode to change PC COM port’s baudrate

and data format.

Press ENTER to confirm the setting.

Press LEFT/RIGHT arrow key to select different field.
Press Any key to switch different values.

Press ENTER in the last field will stop this operation.

Alt D Sets the date of RTC to the PC's date.

Alt T Sets the time of RTC to the PC's time

Alt E For downloading files into memory. Only after the message
“Press ALT E to download file!” is shown on screen, can users
press Alt E.

Alt L Switches normal/line mode. In line-mode, all characters-pressed
will not send to COM until the ENTER is pressed. It is designed
for testing the 7000 series.

Alt X Quits 7188 X.EXE.

F2 Sets the file name for download (without download operation).

Alt F2  |Sets multiple filenames for download. (10 files maximum. If set
less then 10 files, add '*' to end.)

Ctrl F2  |Shows COM1 & COM?2 messages (for easily COM port testing).
Press ALT X to return to the original mode.

Press TAB to switch the cursor between these two windows.

F5 Runs the program specified by F2 and arguments set by F6.

F6 Sets the arguments of the execution file set by F2. (10 arguments
maximum. If set less than 10 arguments, add ‘*’ to end).

F8 F8=F9-+FS5.

F9 Downloads the file specified by F2 into FLASH memory.

Alt F9  |Downloads all files specified by ALT F2 into FLASH memory.

F10 Downloads the file specified by F2 into SRAM and execute it.

F12 For 7521/7522/7523 to test RS-232.

... more ... |... more ...

7188E Series Software User’s Manual, 2002, v2.0, 7MS-003-21




1.4.2 7188XW.EXE Utility for Host-PC

7188xw.exe is the Win32 version of 7188x.exe. The difference beteween
7188x.exe and 7188xw.exe is:

7188x.exe: Uses standard COM ports (COM1/COM?2).

7188xw.exe: Supports RS-232 COM ports using USB and PCMCIA interfaces.

Command line options of 7188xw.exe:

Option Description
[cH Uses PC's COM#
/b# Sets baudrate of PC’s COM port (default is 115200)
/st Sets screen’s display-rows (default is 25, max. is 50)

Hot-key of 7188xw.exe:

Command

Description

Fl

Shows help messages of 7188xw.exe

Alt F1  |Shows the Chinese (Big5) help messages of 7188xw.exe

Ctrl F1  |Shows the Chinese (GB2312) help messages of 7188xw.exe

Alt 1 Uses PC's COM1

Alt 2 Uses PC's COM2

Alt 3 Uses PC's COM3

Alt 4 Uses PC's COM4

Alt 5 Uses PC's COM5

Alt 6 Uses PC's COM6

Alt 7 Uses PC's COM7

Alt 8 Uses PC's COMS

Alt 9 Uses PC's COM9

Alt A Switches between normal mode and ANSI-Escape-code-support
mode

Alt C Switchs to command mode. Supports commands:

b#: sets new baudrate of PC’s COM ports.
c#: Uses PC’s COM#.

n/e/o: sets parity to none/even/odd.
5/6/7/8: sets data bits to 5/6/7/8.

p#: sets PC’s working directory.

q: quits command mode.
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Alt D Sets the date of RTC to the PC's date.

Alt T Sets the time of RTC to the PC's time

Alt E For downloading files into memory. Only after the message
“Press ALT E to download file!” is shown on screen, can users
press Alt E.

Alt H Switches Hex/ASCII display mode.

Alt L Switches normal/line mode. In line-mode, all characters-pressed
will not send to COM until the ENTER is pressed. It is designed
for testing the 7000 series.

Alt X Quits the 7188 X.EXE.

F2 Sets the file name for download (without download operation).

F5 Runs the program specified by F2 and arguments set by F6.

Alt F5  |Runs the program stored in SRAM.

F6 Sets the arguments of the execution file set by F2. (10 arguments
maximum. If set less than 10 arguments, add ‘*’ to end).

Ctrl F6 |Clears screen.

F8 F8=F9+FS5.

F9 Downloads the file specified by F2 into FLASH memory.

Alt F9  |Downloads all files specified by ALT F2 into FLASH memory.

F10 Downloads the file specified by F2 into SRAM and execute it.

Alt F10 |Downloads the file specified by F2 into SRAM memory.

Ctrl B [Sends a BREAK signal to the PC’s COM port that is used by
7188xw.exe.

... more ... |... more ...
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1.5 PC Diagnostic tools

The PC Diagnostic tools include:

» Configure Wizard: guides users step by step in configuring the
7188E/8000E’s network setting.

= ” o
E“E Configure Wizapd ¥. 102

Configure wizard for 7188E/8000E.

Jleme

T

Express |

'#; Configure Wizard V. 1.02 COk1
—COM status ——————— —Host PC — Operation

COM1 =] [115200 = IP 192.168.30.23 Step & -
I _I I _I I Connect COM1/COMZ af PC

Line contral: | M1 Mask 255 2650.0 to COM1 of the 7183E /B000E.

Step B
Cloze | Gateway [132163.0.1 Press the [Open] buttan,
— <4 Backward I— Forward > |-

— F188E Setting [Ongin] — F188E Setting [Recomend] —

Infarmation of the Infarmation of PC

IP [P IP [192165.30.24 7183E /5000E
Mask  [Mask Mask 255 265 0.0 Canfigure
Gateway [Gateway Gateway [132163.0.1

E wit

Please refer to sec. 3.3 of “7188E Series Hardware user’s manual” for more
operating details.
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» Send232: uses serial port (RS-232) interface to communicate with devices.
Can be used to test the Virtual COM technology.

18end232 V. 200 COM2

—COM status ———— ~Send string with
[comz =] [ssm0 ] ? E;ne ? I&;_EI:_T:
Line control ; I M.E1 CLF -
Open I Close I
—Auto send IString
Interval IEDD Get | |
Send
Send I Stop I
Send Receive
[ [
= =
Clear I Clear |
Exit Program |

Please refer to sec. 3.6 for more operating details.

» SendTCP: uses TCP protocol to communicate with the 7188E/8000E and
devices which are connected to the 7188E/8000E’s COM ports.

% 2end TCF : 7185E/B000E Disgnostics App. +3.01

Config TCRP———————  &end Command To 7188 —— - Hetwork Status
I Crateway: II'IC set
Connect | Dmnnmctl Bend | Clear Result | Mok II-IC— et
. Mac,  C
—nelect Port: Send Dada with.
| ‘I—‘ {r‘ Wome ¢ CR ¢ LF¢ LF CRC CE_LF{ C&_CE Modify IF |
—end Data: —T188E COM Status
ﬂl I INC Bet
I —Fw_ Wer.
—Receive : |I'IC
ﬂl I — MiniDz¥ Version
I e
Clog

Please refer to sec. 4.6 for more operating details.
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» 7188e: Command-prompt mode program, used to send data to specific
machines using TCP protocol.
Usage:
7188e [-S:IP] [-P:Port] = Connect to a device by using TCP protocol.
*Q = Quit program and disconect.

G:wProgram Filess\7188E~PCDiag>7188e —s:192.168.38.24 —p:10608
Connect to 192.168.30.24:168860

A1
13.3.31[11/19/2351]

Commands

'7188E2
iy

C:“Program Files“W188E~PCDiag>
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2. MiniOS7 of the 7188E Series
2.1 MiniOS7 for the 7188E Series

The MiniOS7 is an embedded O.S. designed for the following families:

T188XA/7188XB/7188XC series
7521/7522/7523 series
7T188EA/7188EX/7188EX-256 series

8000 series.
Iview-100 series
More new embedded controller families

7188E1/7188E2/7188E3/7188E4/7188E5/7188ES8 series

It is used to replace the ROMDOS used in the 7188 series. Several brands
of DOS have been created by various companies. In all cases, DOS, whether
PC-DOS, MS-DOS, or ROM-DOS, is a set of commands or code which tells
the computer how to process information. DOS runs programs, manages files,
controls information processing, directs input and output, and performs many

other related functions. The MiniOS7 provides equivalent functions of
ROMDOS and provides more specfic functions for the 7188X/7521/8000

family.

Comparison between MiniOS7 and ROM-DOS:

Function MiniOs7 | RomDos
Power up time 0.1 sec |4 ~5sec
Supports I/0 expansion bus Yes No
Supports AsicKey Yes No
Supports hardware unique serial number Yes No
Supports MMI, Iview-100 series Yes No
Supports Ethernet 10M interface, 7188E & 8X3X series | Yes No
Directly downloads executable programs into Flash ROM | Yes No

O.S. updateable (downloadable) Yes No
Built-in hardware diagnostic functions Yes No
Directly controls 7000 series modules Yes No
Customers ODM functions Yes No

Free of charge Yes No
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Note: We reserve
notice.

the right to change the specifications of MiniOS7 without

Command Set of MiniOS7:

Command Description

LEDS pos value Shows a HEX value in the specified position of 5-digit LED.
USE NVRAM Into the service routine for read/write NVARM.

USE EEPROM Into the service routine of read/write EEPROM.

USE Flash Into the service routine of read/write Flash-ROM.

USE COM2 /option |Into the service routine of send/receive to/from COM?2 (RS-485).
DATE Sets the date of RTC.

[mm/dd/yyyy]

TIME [hh:mm:ss]

Sets the time of RTC.

MCB

Tests current memory block.

UPLOAD The first step to update the MiniOs7.

BIOS1 The last step to update the MiniOs7.

LOAD DOWNLOAD:s the user program into the Flash-Memory.

DIR [/crc] Shows the information of all files download in the Flash-Memory.
RUN [fileno] Runs the file with file-number=fileno, no filene—>the last file.
Name Runs the file with file-name=name.

DELETE (or DEL) |Deletes all files stored in the Flash-Memory. It will delete all files.
RESET Resets the CPU.

DIAG [option] Hardware Diagnostic.

BAUD baudrate Sets the new value of communication-baudrate to baudrate.

TYPE filename [/b]

Lists content of the file.

REP [/#] command

Repeats executing the same command # times.

RESERVE [n]

Reserves n Flash Memory sectors for USER's programs.

LOADR Downloads a file into SRAM.

RUNR [paraml Runs a program saved into SRAM (downloaded by command
[param?2...]] LOADR).

[/INP/TW/INPW portReads data from the hardware PORT.

O/OUTP/OW/OUTP |Outputs to hardware PORT.

W port value

... more ... ... more ...

k% Refer to 7188 E\MiniOS7\DOC\Index.htm for user’s manual & demo
programs for the MiniOS7 ***
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There are some of the libraries included with the 7188E.

7188EL.LIB: CPU & 1/0 related library (Large model)

TCPIPL.LIB: TCP/IP related library (Large model)

VComNNNN.LIB: Xserver related library (Large model), with NNNN being
the version of lib.

Some of the libraries supported by 7188E.LIB are given as follows:

Function Example
description
COM port InstallCom1, InstallCom?2, ...... , InstallCom5, InstallCom36,
InstallCom47, InstallCom58
IsComl, IsCom2,.................. , IsCom7, IsCom8
ToComl, ToCom2, ...... , ToCom7, ToCom8
ReadComl, ReadCom2, ......... , ReadCom7, ReadComS§

EEPROM WriteEEP, ReadEEP, EnableEEP, ProtectEEP

NVRAM & |ReadNVRAM, WriteNVRAM, GetTime, SetTime, GetDate,
RTC SetDate

LED & LedOn, LedOff, LedToggle, Init5DgitLed, Show5DigitLed,
5DigitLed Show5DigitLedWithDot

Flash Memory |FlashReadld, FlashErase, FlashRead, FlashWrite

Timer & TimerOpen, TimerClose, TimerResetValue, TimerReadValue
Watchdog StopWatchReset, StopWatchRead, StopWatchStop

Timer InstallUserTimer EnableWDT, DisableWDT, RefreshWDT
File GeFileNo, GetFileName, GetFilePositionByNo,

GetFilePositionByName

Connectsto  [SendCmdTo7000, ReceiveResponseFrom7000
7000

Programmable |SetDio4Dir, SetDio4High, SetDio4Low, GetDio4
I/0

Others Kbhit, Getch, Putch, Linelnput, Scanf

Refer to 7188e\document\TCPIPLib.pdf &
7188e\minios7\doc\index.htm &
7188e\document\WebLib.pdf for more information.

Refer to 7188e\document\TCPIPLib.pdf for how to compile & link.

7188E Series Software User’s Manual, 2002, v2.0, 7MS-003-21 ----- 22




2.2 Demo Programs for the 7188E Series

We provide hundreds of demo programs for users. The source codes are all in
the shipped CD. It is recommended to edit & modify these demo programs
when starting user’s special applications. The demo programs can be classed as
follows:

Some of the demo programs designed for MiniOS7 are given as follows:

Demo Description
Hello Can run on PC or 8000, just use Print() to print:
"#xk Hello 8000 ***"
Hellol Demo for using functions: Is8000, GetLibVersion, Print
Hello2 Demo for using C++ compiler.
FILE Demo information in obtaining file information and file position

in Flash memory. All file data is stored in Flash Memory.
In MiniOS7, cannot use C's functions: fopen, fclose, fread,
fwrite.

BATCH An example of BATCH files (*.BAT).

SCANF Demo for using Linelnput and Scanf.

RUNPROG [Uses Ungetch to send commands to MiniOS7 to run another
program

DEMQO90-98 [Demos for using TIMER functions.

Location: 7188e\Mi1niOS7\Demo\*.*

Some typical TCP/IP demo programs are given as follows:

Typical TCP/IP demo 7188E PC

Ping demo Client, ping.exe None

Telnet server demo Server, telserv.exe |Client, telnet.exe
Telnet server demo?2 Server, telserv2.exe |Client, telnet.exe
Demol: TCP/IP demo Server, demol.exe |Client, Clientl.exe
Demo2: TCP/IP demo Server, demo2.exe |Client, Clientl.exe
Demo3: TCP/IP demo Server, demo3.exe |Client, Clientl.exe

Location: 7188e\TCP\Other\*.*

Refer to Sec. 4.7 for more TCP/IP demo program designed for Xserver.

Refer to 7188e\document\TCPIPLib.pdf,
7188e\minios7\doc\index.htm and
7188e\document\WebLib.pdf for more information.

Refer to sec. 5.2 for how to compile and link.

7188E Series Software User’s Manual, 2002, v2.0, 7MS-003-21 ----- 23




3. VxComm Applications

Overview

Installing the VxComm Driver

Adding a 7188E/8000E server and configuring the VxComm Driver
Removing a 7188E/8000E server

Uninstalling the VxComm Driver

Diagnostics and Trouble Shooting

FAQ

3.1 Overview

The VxComm (Virtual Comm) Driver and VxComm Ultility are very easy
to install and use. The first thing to do i1s to find the installation file in the
included CD. The directory is:

» 7188e\TCP\VxComm\NT\VxCommNT.exe
(for Windows NT 4.0) or

» 7188e\TCP\VxComm\2K\VxComm2K .exe
(for Windows 2000, Windows XP).

This document shows how to install and configure the driver correctly.
There are three parts to the quick start manual. The first part instructs users
how to install the software. The second part shows how to add a 7188E/8000E
server and configure a COM port. Finally, the third part teachs you how to
remove a 7188E/8000E server.
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3.1.1 Architecture

The VxComm Driver creates COM port(s) and maps them to the COM
port(s) of the 7188E/8000E. The user's RS-232 client programs need only to
change to the different COM port to access the serial devices that are allocated
to the Internet or Ethernet network via the 7188E/8000E.

(PC) -
‘RS-232 Clients

=2 & [Z|----_ =

] | e -

e = B Lk

Qerial VxComm Driver

Driver| |Internetrcrip) Layer | V}{Cmﬁm T
T \

” Internet(TCF/IF) Layer | (7188E)

Ethernet Ethernet /
Internet Internet

| HUB
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3.1.2 Ports mapping

Vxcomm Driver/Utility supports Port 1 to Port 8 in accessing COMI to
COMS of the 7188E/8000E. Another Port I/O 1s designed to access the I/O
boards mounted on 7188E or 8000E.

With the help of the VxComm Driver/Utility, uses can map remote COM port
and I/O boards to become a virtual COM port of PC. One PC can control a
maximun of 256 COM ports (including COM1 and COM?2).

Local COM Port |VxComm Driver/Utility | Remote COM port
(PC) (PC) (7188E/8000E)
COM ? Port 1 COM1
COM ? Port 2 COM2
COM ? Port 3 COM3
COM ? Port 4 COM4
COM ? Port 5 COM5
COM ? Port 6 COM6
COM ? Port 7 COM7
COM ? Port 8 COMS8
COM ? Port I/O I/O board

7188E Series Software User’s Manual, 2002, v2.0, 7MS-003-21 ----- 26



3.2 Installing the VxComm Driver

Step 1: Run VxComm2K.exe (for Windows 2000, Windows XP) or
VxCommNT.exe(WindowsNT 4.0) in the packaged CD to start
installing.

Step 2: Choose a destination folder.

::'_:‘_- VxComm Setup

VxComm vi1.05.00

for Windows 2000

Choose Destination Location

Setup will install VxCarnm in the following folder.
Tainstall to this folder. click Next
Tuoinstall to a different folder, click Browse and select another folder.

“ou can chooge notto install YxComm by clicking Cancel to exit
Setup.

Destination Folder

(C:\Program Files' 7188EY<Comm Browse... |
<Back ‘l Mext > wl Cancel |

SN———

Step 3: Choose a program folder.

Select Program Folder ] il

Setup will add program icons to the Program Folder listed below. “ou
may type a new folder name, or select one from the existing Falders
list. Click Mestto continue.

Program Folders:

{/xCornr]

Existing Folders:

ACCESSONES

Administrative Tools

DAQPro

FactorySoft OFC

GlohalSCAaFE

InstallShield 5.5 Professional Edition
Lantronix Redirectar

Microsoft Press

MSDE id|

< Back




Step 4: Select the "Yes, ... " option and click the "Finish" button to reboot your
computer.

Setup Complete } '

Setup has finished copying files to wour computer.

Before wou can use the program, wou must restart Windows or wour
computer.

@t to restart my cum
/

Mo, |will restart my computer later.

Remowve anmy disks fram their drives, and then click Finish to
complete setup,

Step 5: After rebooting the computer, the VxComm Utility will ask you to
configure the virtual COM port(s). Please refer to the next section for
more information.
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3.3 Adding a 7188E/8000E server and

configuring the VxComm Driver

7188E/8000E's default IP address is 192.168.255.1.

Stepl: Obtain the IP address of the 7188E/8000E. Either 7188x.exe,
7188xw.exe or Configure wizard can help you in obtaining the IP
address of the 7188E/8000E. Refer to Sec. 3 of “7188E hardware user’s

manual” for information regarding the use of these three tools.

Step 2: Select the "VxComm Utility".

s E N (5 Accessories »

c @ Developrent Kiks k

:ﬁ ﬁ Documents ¥ (33 Micrasoft visual Studio 6.0 k

@ InstallShield PackageForTheweb 2
% Settings L4

E (53 AlAPI Metwark b

p @ Search v (5 pagrr -

'_3;.] @ " L PCDiag Pl

R YxComm P @' UnInstall Y:eComm

§ Rﬁ AL 2 vxComm Help

§ 1 Shuk Cavr, @ serdlicp
|__§E] SendTcp Help

ﬁﬁtart

| HESBH & & |
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Step 3: Add a 7188E/8000E server IP address and Press the "Add Server"
Button.

% ¥xComm Utility ¥2.03 x|

¥ Check Duplical W Check Serve

IP Addrezz (192 168.255.1 &dd Server | )

F183E AB000E Internet/Ethernet

----- WuComm Devices Port I COR I Status
l |
Server Dptions | x Bemone Server |
— Status

Note:
"Check Duplicate" option:

Checks whether the IP address is already listed in the server
window (left-hand window). Default is automatically checked.
The following window pops up if IP address 1s duplicated.

e
& This IP has been used
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"Check Server" option:

Connects to the 7188E/8000E and gets the device's name before adding
to the server window (left-hand window). Default is automatically
checked. The following window pops up if the host fails to connect.

x
& Check Server Falure!!

Step 4: The following window pops up if you uncheck the "Check Server"
option before pressing the "Add Server" button. Please choose a
suitable "Model Number" of 7188E/8000E and then click the "OK"

button.

Dialog x|

Flease select the correct product model number . Ok

Cancel

bodel Number.  [EEEEl=R

/188E: -
/18B8E3

#166E4

/168Eh

/188E8B

8430

5431

g3l =
8631 X
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Step 5: Select one of the 7188E/8000E devices and configure the virtual COM
port(s) by double clicking "Port1", "Port2" or etc..

. ¥uComm Utility v2.03 x|

7188E /2000 Internet/Ethemet ¥ Check Duplical I Check Serve

IP Addrezz (192 168.255.1 &dd Server |

=1 ¥xLamm Devices ot I COR I Status
B 71304 [192.162.255.1] Untap Available
nkap Axailable
Inkdap Hailable
Inkdap Aevailable
nkdap Available
l |
Server Optiohs | x Remove Server |

— Status

Another example when adding the 8830 at IP address 192.168.119.102.

.4 ¥uComm Utility v2.03 x|

v Check Duplical W Check Serve

IP &ddress |1 92 162119102 Add Server

F183E AB000E |nternet/E thernet

[=- R-’.:-:Enmm Devices Fort | COM | Statuz
- T188E4 [192.168.255.1) Port 140 UnMap vailable
B 0530 [192.168.119.102) Part 1 Inbkdap Available
Fart 3 Ik ap Ay ailable
4| | H
Server Ophions | x Remove Server | k. |

— Status
2830, +3.0.02[11430/2001 ], connected!]
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Step 6: Select an appropriate COM port number, and then click the "OK"

button.
X|
I
Select COK
CORTM Cancel

M #ssign following COM number sequentially

Note:
"Assign following COM number sequentially" option :

Assigns the following ports with the available COM port number
sequentially and automatically.

Step 7: Select one of the 7188E/8000E devices and then click the "Server
Options" button to configure the options.

. ¥uComm Utility v2.03 x|

W Check Duplical ¥ Check Serve

IP &ddress |192_153_255_1 Add Server |

F188E /8000 Internet/Ethernet

(= WxComm Devices Part | Ok | Shatuz

- ¥188E4 [192.168.255.1) Paort 140 COM10 fyvailable

Part 1 COr11 Ayvailable

Fort 2 COm12 BArailable

Part 3 COr13 Aveaillable

Port 4 Cormd14 Ayvailable

1] | o

X_Fenove save |

— StafhE
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Another example of virtualizing 8830°’s COMI1 to become PC’s COM20.

« ¥xComm Utility ¥2.03 x|

¥ Check Duplical W Check Serve

IP Address |1 92 168,119,102 Add Server

F183E AB000E Internet/Ethernet

=1 Yxloamm Devices Port I COR I Status
- 7188E4 [192.168.255.1) Port /0 Untap Avvailable
B 2830 [192.165.119.102) Port 1 Untdap Axailable
Part 3 Inkdap Hailable
l |
Server Optiohs | x Remove Server | 0k, |

— Statuz
8830, +3.0.02[11/30/2001]. connected!]

Step 8: Key in the value and then click the "OK" button to exit.

x|

Server: 7168E4 (192 168.255.1)

Kesi alios Tims (ie): e T T

Fecommend : 7188E's Swsterm Timeout*1/3

Connection Broken (ms) ; IEEIEIEID

Fecommend : Less then 20 seconds or equal to P188E's System Timeout

Cancel

Note 1: Keep Alive Time (ms) field:

After connecting to the 7188E/8000E, the VxComm Driver will
automatically and periodically sends commands to keep the
7188E/8000E alive. The timer will be reset after each sending
command or receiving data success. The Keep-Alive mechanism won't
work until the next timeout.
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The default setting of Keep-Alive time is about 7000 ms. It's
recommended setting is (7188E/8000E's System Timeout * 1/ 3) or a
smaller value.

Connection-Broken (ms) field:

The VxComm Driver will try to build a new connection when the
connection is broken.

When clients send a message to the 7188E/8000E, the Internet (TCP/IP)
layer may respond with a "Disconnect" event to the VxComm Driver if
it sends the message failure in 20 seconds or later. Users can set a
shorter Connection-Broken timeout [for example: 10000 ms (10
seconds)] to force the VxComm Driver to build the connection again
and get a quicker response.

If there is no sending/receiving signal in the connection during the
Connection-Broken time, the connection will be marked as broken. The
VxComm Driver will build the connection again in Connection-Broken
time. Thus, the Keep-Alive Time should be shorter than the
Connection-Broken time to make the connection come on-line.

The default System Timeout (/STxxx) value of the 7188E/8000E is
about 300 seconds. After client programs connect to the 7188E/8000E,
the clients must send commands to keep the 7188E/8000E alive before
timeout is up, otherwise the 7188E/8000E will reset itself and clients
must build the connection again.

You can disable the Keep-Alive Time and the Connection-Broken
mechanisms by setting their value to 0.

Step 10: Press the "OK" button to save the settings and exit the VxComm
Utility.
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3.4 Removing a 7188E/8000E server

Step 1: Select the "VxComm Utility".

i k
- E P (5 Accessories
c @ Developrment kiks k
: @ Dacuments » (53 Microsoft Visual Studio 6.0 »

@ Installshield PackageFor Thetweb 2
% Settings *

E (53 AlAPI Netwark r
o) @ Search » @ DaPro 3
o] = 7isae (=3 PcDiag rl
&

@ Help E YxComm Ei" nInstall WaxiComm
§ LR @ YxCommm Help
E "] Shut Dowr, .. @ SendTep

@ SendTcp Help

FEECELLEEY

Step 2: Click the server name you want to remove and press the "Remove
Server" button.

+ ¥xComm Utility v2.03 x|

7188E /2000 Internet/Ethemet ¥ Check Duplical I Check Serve

IP Addrezz (192 168.255.1 &dd Server |

Fart I COM I Status
Port 10 COoMA0 Aeailable
Part 1 COr11 Aovailable
Part 2 COom12 Hailable
Part 3 Cor13 Aevailable
Part 4 COok14 Auallable
1] | B

Server Optiohs | x Remove Sewer)

— Statuz
T188E4, +3.0.01[11/1942001 ], connected!]
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Step 3: The following window will pop up, please make sure of your choice
and press the "Yes" button to remove it.

¥xComm x|
Server | F188E4 (192,168, 255.1)

Are wou sure to remove this servery?

Yes Mo |

Step 4: Press the "OK" button to finish this utility.

3 YrComm Utility 2.03 x|

¥ Check Duplical W Check Serve

IP Addrezz  |192 1658.255.1 Add Server |

F183E /8000E Internet/E thermnet

----- WalComm Devices Paort | kA | Status
<] | B
Server Dptions | x B emowve Serer |
— Status
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3.5 Uninstalling the VxComm Driver

Step 1: Select the "UnlInstall VxComm".

» @ ACcessories r

Prograrns

Development Kits L4
Daocuments ¢ Microsoft Wisual Studio 6.0 J

Installshield PackaneForTheieh 2

AllAPT Metwork: k

Search

2000 Professional
g RS N T

In
In
Setkings L g
=
Iz

5 PcDiag bl

E yxComm  F W UnInstall vComm
UL . E';E) YxComm Help
@3 voCamnmn Ukiliby

E Shut Dowr, ... é sendTcp
SendTep Hel
FEET Y —

Help

Step 2: Click the "Yes" button.

Confirm File Deletion _" ll

@ Are yol sure you want o completely remove WxCZomm for Windows 2000" and all of
its components?

uninstallShield will remaove the software “xCamm for Windows
2000 frarm your computer. Flease wait while each of the
following components is remowved..

v Shared program files...

v Standard program files..

v Folderitems...

v Program folders...

Program directaries...

v Program registry entries...

Uninstall successfully completed.

7188E Series Software User’s Manual, 2002, v2.0, 7MS-003-21 ----- 38



3.6 Diagnostics and Trouble Shooting

3.6.1 Diagnostics

After configuring the VxComm Driver by using the VxComm Ultility, the
VxComm Driver should work without error. However, users can use a simple

test to make sure it's working properly.

Note: The test method depends on the user's devices and client programs.

B Example 1: Loop-Back Testing

Step 1: Make sure the VxComm Server is working in /m0 mode.
(Please refer to sec. 4.2.3 “Options of command line™)

& autoexec.bat - Notepad
File Edit Format Help

voomaDol SST300 fmO /1

l

M 4

Step 2: Wire the TXD1 with the RXD1 (COMI) of the 7188E/8000E.

" Virtual COM
Path 1

4
Real COM COMM [T 1th 2

\T CcOomMI Hub
| Ethemet 105 i

- -
-
-

E1

GND

v
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Step 3: Virtualize 7188E/8000E’s COM1 to become PC’s COM4 by using the
VxComm Utility.

4 ¥xComm Utility ¥2.03 ; x|

¥ Check Duplical W Check Serve

IP Address |192_155_255_1 add Server |

F183E /B000E Internet/Ethernet

=1 WxLomm Devices Part | com | status
o F188E1 [192.168.255.1] i Anailable
< Port 1 COM4 Available
dl | &
Server Options | x FRemove Server |
— Statuz
F188E1, »3.0.01[1115942001], connected!]

Step 4: Run the 7188xw.exe from the "Start / Run..." menu.

2l
Type the name of a program, folder, document, or
Internet resource, and Windows will open it For wou,
Qpen: F188xw j
(4 Zancel | Browse, .. |

Step 5: Press the <Alt> + <4> keys to use PC’s COMA4.
It will show " {*** Change to use COM4 ***}" message after changed.

7188E Series Software User’s Manual, 2002, v2.0, 7MS-003-21 ----- 40



] 1cPDAS 7188x Win32 version 1.06

7188x for WIN32 version 1.06 (B?/11/2001)[Bg ICPDnS Tsai,Kun-Ting. ]
Current set: Use COM1 115200,N,.8.1

AutoRun:vcom3001 . exe
Current work directory="F:\T7188Xu"

{*xx Change to use COMY sxx}

COM4:115200,N,8,1 F:\T188XW [

Step 6: Type some characters in the 7188xw.exe window.
The characters will be sent from PC’s COM4 to 7188E/8000E’s COM1
(through Pathl), and immediately returned from the 7188E/8000E’s

COMI to the PC’s COM4 (through Path2) then shown on the PC’s
minitor.

[ 1IcPDAS 7188x Win32 version 1.06

T188x for WIN32 version 1.06 (0?/11!2901)[Bg ICPDAS. Tsai,Kun-Ting.]
Current set: Use COM1 115200,N,8,1
AutoRun:ucom3001 .exe

Current work directory="F:\7188Xu"

[{xxx Change to use COMY xxx}
abckkkkeeekk jaskkkkkkkkkkkkkkkkkkjkjjkjkjkjlkeieieieieieieieiiiiuuuuug

B Example 2: Close-Loop Testing

Step 1: Make sure the VxComm Server is working in /m0 mode.
(Please refer to sec. 4.2.3 “Options of command line”)

& autoexec.bat - Notepad - o] %]
File Edit Format Help
yoom3001 SST300 fml /1 li

4] v
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Step 2: Build connection as follows:

\!{; Virtual COM
) 5".-_‘._' 3 g ———
.~ " Path 2
Real COM CONK -
allal |2
=||=| |2
COM1 . E1 |3 [E] |&
| Ethemet 105 i
Labels of
CAO0S10 CADS10
Path 1

Step 3: Run Send232 and then open PC’s COM1.

(5} OCAD Releass 3
(=} ANAPI Netwark
@ Teg

@ Hyperinap-DE
B 7108

oo
LY

% Send TCF help
& SendTCP
IR U Uninstsll PC Diag

1Rend232 V.2.0.1 COMI

~COM status ———— ~Send string with
2 N ST :’: g;ne :’: E;_CLFFE
j : I M1 L -
Open I \ Close |
—Aufo send IString
Interal IW Set |
Send |
Send I Stop I
Send Receive
[~ | [~ |
= =
Clear I Clear |
Exit Proaram |
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Step 4: Virtualize 7188E/8000E’s COMI1 to become PC’s COM4 by using the
VxComm Utility.

Step 5: Run another Send232 and open PC’s virtual COMA4.
Step 6: Type “COM1” in left hand window, and press “Send”.

Data will be sent from PC’s COM1 through Pathl to 7188E/8000E’s
COMI1 and immediately returned through Path2 to PC’s COM4.

‘Send232 V. 2.0.1 =0 x| iSend232 ¥.2.0.1 COM4 =0 x|

—COM status Send string with —COM status Send string with
IEEIM1 j ISEDD j % None " LF_CR IEEIM4 j ISEUU j % None " LF_CR
" CR " CR_LF " CR " CR_LF
Line contral : I .81 Line contral : I .81 CLF
Open I Cloge I Open I Cloge I
—
—Auto send 6.1 —Auto send -
o |c:orv11 N— o IStrlng
nterva IEUU Cet | nterva IEUU Cet |
N Send J/ Send |
Send I Stop | ~—W Send I Stop I

Send \Q6o2) Receive Send Receive 6.3
COM1 / =] =] COM1 ]

[~ [ [~ [~

Clear | Clear Clear I Clear |

Exit Program | Exit Program |

Step 7: Type “Virtual COM” in right hand window, and press “Send”.
Data will be sent from PC’s COM4 through Path2 to 7188E/8000E’s
COMI and immediately returned through Pathl to PC’s COM1.
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'Send232 ¥. 2.0.1 COM1

=101 ]

‘Send232 ¥.2.0.1 COM4 = ||:||5|
— COM status Send string with — COM status Send string with
Icgm j ISBDU j {* MNone " LF CR Icgm4 j ISBDU j {* MNone " LF CR
 CR " CR_LF  CR " CR_LF
Line control ; I M.ET CLF Line control ; I M.ET CLF
Open I Cloze I Open I Cloze I
——CD
—Auto send ICOM1 —Auto send I\/irtual M ~—
Interval [5nn St | Interval |5nn Set
| Send I AN | Send I/
Send | Stop | \\/
Send Receive 7-3 Receive
COM1 =] =] [comt =]
[ -] [ -]
Clear Clear Clear Clear
| | | |
Exit Program | Exit Program |

Example 3: External-Devices Testing

Connect 7000 series modules to 7188E/8000E’s COM1. Use VxComm Driver
to virtualize the 7188E/8000E's COM1 to become PC’s COM10. Thus, we can
use the 7000 Utility to search the 7000 series module through COM10.

Note: Users must install the 7000 Utility first by runing

CD-ROM Dirive:\Napdos\7000\7000Util\setup.exe
Step 1: Run the 7000 Utility.

r— [ [Develop] 2
i3 (3 7188E ’
() MulMega SoftICE Driver Suite *
f} Documents 0
[F administrative Tools k ¥ & 7000 Utilizy Help
— S i i Uninstal 7000 Ut
= Setfings 3 B Urins ity
=
ﬂ .a Search k
E @ Help
o]
&
é §3 E| Rur...
E @ Shiut Cown....

oot | AT MERTEHIFREG A A
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Step 2: Build connection as follows:

Yirtual COM
L~ Path1 o=
Real COM .
allo !
> || =
comi . E1|[X||X] |8

Ethemet 105 i

Labels of
CA0910
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Step 3: Click the menu item "COM Port" to choose the COM port number,

baudrate, and checksum. For example: COM10, 115200, 19200, 9600

and No-Checksum. (These settings depend on the 7000 series
module's settings.)

7000 Utility
File( COM Part

=10l x|

jearch  Run Terminal Help

The I-7000,/5000 Modules Found ...
=)= 1= ]

Module | Addr | Baudrate | Alarm

| Checkzum | Drescription

1| |
—=earching Status:

COM Port; ICOM 1 Address: [ 1[dec] [ 1Thext Baud Hate:l 115200

339PM

Select the COM Port and Baud x|

—Baud Rate to zearch:

[~ 921600 [~ 460200 [T 230400 [ 115200
[~ 57800 [ 38400 v 19200 |w 5600
[~ 4800 [~ 2400 [~ 1200

Select All Clear

— To S5earch Checksum Enabled Module ? ——
f* Mo " Yes

Cancel 1] 4
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Step 4: Click the J search icon.

T000 TTHility

File COM Port Search Eun  Terminal Help

kodule | Bddr | B audrate | Alarm

Step 5: If the VxComm Driver works well, the 7000 Utility can search the
module(s) connected to the 7188E/8000E’s COMI.

i 7000 Utility
Fle COMPort Search Run Terminal  Help

The I-7000 /8000 Modules Found ...

clajg| |7

todule Addr Baudrate Alarm h
70600 ¢ 11] 116200 Dij:

3.6.2 Trouble Shooting

Problem: Client program fail to open the COM port that was created by the
VxComm Driver.

Check:

7188E/8000E's power supply, network cable, IP address, subnet-mask and
gateway. (Please refer to the 7188E/8000E user's manual for more
information.)
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Problem: Client program still fails to open the COM port.

Check:
Step 1: Right click the "My computer" icon and select the "Manage" option.

My Computet

Open
- Explore
] ST i( 1 é>
. Map Mebwoark Drive, .,

Disconneck Mekwark Drive,

Zreate Shorkouk
FEEENET Rename

Properties

Step 2: Select the "Device Manager" icon from the "Computer
Management" program.

I Computar igement

& = | Em @

=2 GaRy
- . Computer

S

Tree |

= Computer Management (Local) P
=3 System Tools Q DgQqud

- [f]] Event Viewer - D!Sk‘ it

@ Systemn Information Pt adapters.
'"ﬁ Performance Logs and Ale £ 4 DVD/CD-ROM drives

525 Floppy disk confrollers
i &= Floppry disk drives

[+ -52 IDE ATA/ATAPT controllers
E'L'lFﬁ L an b arde

Step 3: Click the menu item "View / Show hidden devices".
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Step 4: Select the item "Non-Plug and Play Drivers / Ynsernet".

£, computer Management

------ {1 Disk Management

------ B Disk Defragmenter
= Logical Drives

- #-g Removable Storage
.ﬂ% Sarvices and Applications

Tl

Kl

| B

| acton view || & = [Bm 2| &
Tree | - B8} Network. adapters
Q Computer Management (Local) D \} Mor-Plug and Pla.y Dirivers |
l:I Eg System Tools | > AFD Networking Support Environment
mtn ] Event Viewer <\> BEZD
I;I F System Information Q D_EKUQ ?’ESSEQE
- @ Performance Logs and Ale 8 3'5 bDEVt
: - mboo
- dmivad
- DsPcicfg
I;l @ Storage g :E; IjildE

s SlwvidStart

> TCP{IP Protocol Driver

«» Unknown device

Step 5: Right click the mouse button on the "Ynsernet" item and select the

"Properties" menu item.

4 vOa

4 Wgasave
WSS nsernet
|‘£| MT Apm,Legs
# 9y Other device:

Disable
Uninstall...

. Unknown device

- Ports (COM 8
I*I EQEI Sound, video

Scan for hardware changes

l‘__“| L Storage

P'FI W System devi
H-

Properties

Universal Serial Bus confrollers
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Step 6: Check if it shows the message "This device is working properly."

If the driver does not work properly, please remove it and then
re-install and configure it again.

¥Ynsernet Properties 21X

General | Driverl

-\> “hsernet

Device type: Man-Flug and Flay Drivers
Fanufacturer: LIniknowen
Location: LInknown

—Device status

[This device is working propetly, ;I

[f wou are hawving problems with this device, click Troubleshooter to start
the troubleshoaoter.

L<
Troubleshooter...
Device usage:
Lze this device (enable) LI
Ok | Cancel

Problem: Client programs open the COM port with success, but fail to access
the device.

Check:

Check the device's power supply and wiring (RS-232: RXD, TXD; RS-485:
D+, D-; GND ...).
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3.7 FAQ

Q: Which modules are supported by VxComm Driver(PC) ?

A: 7188EA, 7188EX, 7188E1 ~ 7188E8&, 8430, 8431, 8830 and 8831(after
version 2.0.0 Beta 6).

Q: VxComm Driver(PC) v2.00 does not work with VxComm Server
(7188E/8000E) v2.6.00 ?

A: Yes, please upgrade the VxComm Server to version 2.6.14 or later version.

The VxComm Server(7188E/8000E) v2.6.00 uses the "06" and "07"
command to change the baudrate and the data format and then saves
these configurations into the EEPROM. The newer version adds the "02"
and "03" command to change the baudrate and data format without
saving. These two commands improve the performance when changing
baudrate and data format. The VxComm Driver(PC) also changes the
operation when using the "02" and "03" commands. Thus, users have to
upgrade their VxComm Server(7188E/8000E) to the later version.

Q: Does the VxComm Driver (PC) support auto-reconnection after fixing a
network break?

A: Yes, the VxComm Driver (PC) supports the auto-reconnection mechanism
after version 2.00.

The VxComm Utility allows users to set the server-options that include
Keep-Alive Time (ms) and Connection-Broken time (ms). Please refer to

the section: Adding a 7188E/8000E server and configuring the VxComm
driver.
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4. Ethernet I/O Applications

4.1 Operation Principle of the Xserver

The typical TCP/IP mechanism is a standard tool but very complicated for
a software engineer. It takes long time for a software engineer to develop a
programs using TCP/IP protocol.

The command protocol designed for a TCP/IP system can be based on
user’s applications without any limitations. So every software engineer can
design his special protocol without any pre-defined standard. This will cause
some of the troubles given as follows:

Is this protocol reliable?

Does this protocol fit all requirements?

How to maintain protocol created by another software engineer?
Time to market?

Engineering cost to design & debug this protocol?

The Xserver is designed to solve all problems mentioned above as follows:
We design & maintain the reliable, original Xserver for all users.

The protocol is designed to fit all requirements of the 7188E series.

The protocol is OPEN & expandable to reduce user’s design cost.

An easy-use interface is designed for user’s special applications.

Standard design and maintaince for all engineers using this protocol.

he features of the Xserver are given as follows:
The Xserver, VComNNNN.EXE, is an embedded firmware designed for
the 7188E series in the default shipping
Supports Virtual COM applications
Supports Ethernet I/O applications
Supports I/O expansion bus
Supports 7188E1/2/3/4/5/8, T188EX & 7188EA and etc.
TCP/IP protocol & command protocol is open & expandable.
Provides easy-use interface for user’s special programs.

VVVVVYVY V= VVVVY

With the help of Xserver, a software engineer can design a robust Xserver
in one day. We will provide about 50 ~ 100 typical real world applications for
user’s reference. From these demos, a software engineer can start easily with a
cost-friendly time to market. Refer to Sec. 4.3 for more information.
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4.2 Command Protocol of Xserver

4.2.1 IP and port configuration

Before developing Ethernet I/0 applications for your PC, you must first know
the IP address and the Ethernet port number. The 7188E/8000E and all COM

ports of the 7188E/8000E use the same [P address, but different Ethernet port

number. They are listed below:

192.168.255.1 is the default IP address of the 7188E/8000E. You can change
the TP address to suit your requirements. Contrary to the IP address, the

Function IP address Port number

Modbus TCP 192.168.255.1 502
Virtual 7000 192.168.255.1 9999
(I/0 boards)

7188E/8000E configuration 192.168.255.1 10000
COML1 of the 7188E/8000E 192.168.255.1 10001
COM2 of the 7188E 192.168.255.1 10002
COM3 of the 7188E/8000E 192.168.255.1 10003
COM4 of the 7188E/8000E 192.168.255.1 10004
COMS5 of the 7188E 192.168.255.1 10005
COMB6 of the 7188E 192.168.255.1 10006
COM7 of the 7188E 192.168.255.1 10007
COMS of the 7188E 192.168.255.1 10008

Ethernet port is fixed. You must use the port number as defined above.

4.2.2 Command set of the Xserver

. . Example: Example:
Cmd |Explain Instruction Format Sends to Xserver | Receives from Xserver
01 [Version <01> 01 V2.6.14[10/04/2001]
Sets baudrate
02 |(Doesn’tstore ¢ bor(1).Baud> 0619600 OK
the setting to
EEPROM)
Sets data format
03 |(oesn’tstore | ) b 1) LineControll(3)  |0718N1 OK

the setting to
EEPROM)
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141(First asking from client
Gets system . 0414 14 after system reset)
04 reset status <04,Client(2)> 140(Not first asking from
client 14 after system reset)
05 |RTS <05,Port(1),Set(1)> 0511 OK(COM Port RTS on)
Sets baudrate
(Stores the
06 : <06,Port(1),Baud> 0619600 OK
setting to
EEPROM)
Sets data format
o7 [|Storesthe | 7 bori(1).LineControll(3)  |0718N1 OK
setting to
EEPROM)
08 |[Sets IP <08,IP(12)> 08192168255001 |OK..Reconnect
10 |Server Name [<10> 10 7188E2
11 |Diag <11,String(<=80)> 11Hello Hello
12 |Sets Gateway [<12,GatewaylIP(12)> 12192168000001 [OK..Reconnect
13 |Gets Gateway |<13> 13 192.168.0.1
14 |Sets Mask <14,Mask(12)> 14255255000000 |OK..Reconnect
15 |Gets Mask <15> 15 255.255.0.0
16 |[SSCOM 16 port(1)> 161 9600,8,N,1
Status
17 |Digital Input  |[<17,Addr Hex(4)> 170318 F8
18  |Digital Output [<18,Addr Hex(4),Data Hex(2)>|1803f855 OK
Bypass User
19 |Defined <19,Command> 19(User defined) [(User defined)
Command
Enables OK (Enable 5 DititLED
20 5 DigitLED <20,Enable(1)> 201 show information)
21  |Gets Mac <21> 21 00:80:30:39:9f:e2
oy |Uets MiniOS 5 22 V1.2 (2000/06/17)
Version
23 Calls <23,String> 23(User definded) |(User defined)
VcecomUserCmd ’ g
Sets feedback 240 OK
24 Jcommand No, |<24Enable(l)> 241 240K
Note 1: The number inside () of instruction format is parameter size (byte).
Note 2: Don’t insert any space between parameters (except user defined
command).
Note 3: All command (except user defined command) responses will add a
termanial char CR (0x0d).
Note 4: Refer to vxcomm.htm to get more information about Xserver

command protocol and parameter setting in 7188e\Tcp\Vxcomm\Doc\

7188E Series Software User’s Manual, 2002, v2.0, 7MS-003-21




4.2.3 Options of command line

Options of the command line
Vxcomm.exe [/Option]
Options Explanations Notes
/1 Recognizes 7188E1
12 Recognizes 7188E2
/3 Recognizes 7188E3 After version 3.0.0
14 Recognizes 7188E4 After version 3.0.0
15 Recognizes 7188E5 After version 3.0.0
/8 Recognizes 7188E8 After version 3.0.0
IX Recognizes 7188EX After version 3.0.0
1A Recognizes 7188EA After version 3.0.0
Multi-echo mode.
/MO Echoes data from the 7188E/8000E’s COM ports to
every client which is connected to the 7188E/8000E.
Single-echo mode.
/M1 Echoes data from the 7188E/8000E’s COM ports to the | After version 2.6.12
specific client which requested the service.
Timeout of building a socket connection. If timeout is up,
Vxcomm.exe/Xservder gives up building a socket
connection.
/W XXX xxx: timeout
Time unit: sec
Default: 0
xxx=0: disable option /W
System timeout between two packets from network to
/STxxx 7188E/8000E. If timeout is up, Vxcomm.exe/Xserver
reboots system itself.
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XXX: timeout

Time unit: sec

Default: 0

xxx=0: disable option /ST

Timeout between 7188E/8000E sending command to
COM ports completed and beginning receiving data from
the COM ports. If timeout is up, Vxcomm.exe/Xserver
/TXXX gives up receiving data.

Time unit: ms

Default: 100 ms

xxx=0: disable option /T

Acts in M1
(Single-echo mode)

/MO0: Multi-echo mode

Condition 1: One client sends a request to Xserver to access devices. The
Xserver echoes data from devices to every client which is
connected to the 7188E/8000E.

GO

2 « i iy f
Z Response I'/Z?"

=

P\-@ : >
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Condition 2: No clients send a request to Xserver to access devices. The

Xserver echoes data from devices to every client which are
connected to the 7188E/8000E.

/M1: Single-echo mode
Condition 1: One client sends a request to Xserver to access devices. The

Xserver echoes data from devices to the client which requested
the service.

v

Hesp onse r/_“\l
P\'@/

. B l .P
& ' A




Condition 2: No clients send any request to Xserver to access devices. The
Xserver doesn’t echo data from devices to any client.

\2;’;}3&@— Hub O EE
o > g i o s

- Response m

U S

/Txxx:
Request
Response
&
%\5@‘\ s

LY
I

Hubr
R /) Response
\.@V Request ‘ '
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4.2.4 Flow chart of Xserver

Reset 7188E/8000E
|
v
Xserver
Initialize
‘ Userlnit(void) ‘
|
> .
v } UserLoopFun(void) ‘
Scan COM ports &
Send packet from TCP ports
Update
o D'gitLED ‘ Switch case TCP port ‘
\
Refresh hardware
Watchdog 10000 +N | 10000 | | 9999 || 502 |
\
‘ ¥ ‘ ‘ Timer Trigger ‘
Bypass packet to | | Switch case $
COM port N command ‘ UserCount(void) ‘
+ (Otner || 23 || 19 |
Execute Cmd(Without "19")
command v
- N 65 pORSE] \—fﬁﬁ UserCmd(Cmd,Response)
v
L A VcomUserBinaryCmd
(TCPREADDATA *p)
User.c
v
VcomCmdModbus
(TCPREADDATA *p)
vModbus.c
Send packet from 3
TCP port 10000 VeomCmd7000
| (TCPREADDATA *p)
VxComm.lib v7000.c
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It i1s very difficult to develop an enbedded controller program with
Ethernet/Internet communication. But by using the Xserver, users can do that
quickly and easily. Users need only modify 7 functions in User.c, vModbus and
v7000.c. Users build their own code in the 7 functions to make the Xserver
work as they desire. The features of the 7 functions are listed below:

» Userlnit (void):
Xserver executes this function once as soon as the 7188E/8000E 1s turned
on. Therefore all variables of initial values or initial status must be set in
this function.

» UserLoopFun (void):
Xserver executes this function every scan loop. One Xserver scan loop
completes in a short time, so real time work should be executed by this
function. See Demo12.

» UserCount (void):
This function will be triggered when the time interval, set in
AddUserTimerFunction, is up. For best result, call AddUserTimerFunction

in Userlnit to let the Xserver call the UserCount period. Longest time
interval is 65.535 seconds (2*16—1 ms). See Demo9.

» UserCmd (Cmd, Response):
Xserver executes this function when client program sends the command
“19” to port 10000 of the Xserver. This command is defined in UserCmd
function by users. When the Xserver receives packets from port 10000, the
Xserver checks the data. If the data begins with “19”, the Xserver trims
“19” and passes the other data (not including “19”) to be the first parameter
Cmd of function UserCmd.

User can define his own command protocol in UserCmd. For example,
define <19,Read/Write(1),address(4),[value(2)]> to replace command 17
and 18, then one can send “19R03f8” to read values form address 03f%;
sends “19W03f85a” to write 5a to address 0318.

Users can decide whether or not any other characters are needed between
parameters. Any command protocol format will be accepted, because it is
user defined.

At the end of UserCmd, copy the results to the second parameter Response
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Then the XServer will send the string to the Client program by port 10000.
See Demo4.

VcomUserBinaryCmd (TCPREADDATA *p):

Xserver executes this function when client program sends command “23”
to port 1000 of the Xserver. This function is similar to UserCmd. When the
client program sends command “23”, VcomUserCmd will receive
TCPREADDATA type information. The TCPREADDATA is declared as
below:

Type define t TcpReadData{

Int Comport;

int Socket;

int Length;

char* ReadUartChar;

} TCPREADDATA;

p->ReadUartChar: the buffer where command data is stored(include “23”)
p->Length: the command data length (include “23”)

p-Socket: the Xserver assigns a socket number to index when client sends
command “23” to the 7188E. So, the socket number can used to return
messages to a specific client. To send message to specific client, call
VcomSendSocket (int skt, char * data, int cnt). The first parameter should
be the socket number. See Demo23.

VecomCmdModbus (TCPREADDATA *p):

Xserver executes this function when client program sends commands to
port 502 of the Xserver. This function is used to implement Modbus TCP
protocol to access devices. See Demo27.

VeomCmd7000 (TCPREADDATA *p):

Xserver executes this function when client program sends commands to
port 999 of the Xserver. This function is used to implement 7000 series-
compatiable commands to access expansion boards.

See 7188e\TCP\Xserver\v7000\*.*
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4.3 Demo program list of Xserver

After developing the Xserver. Users must download the program into the
7188E/8000E and execute one client program to test if all functions run

properly.

Demo Function Explanation Client
Demo4
o Echoes command ]
(Original . Client1
string
X-Server)
Echoes special Xserver will echo "7188_Series." or .
Demo5 . _ , . Client1
string to clients "8000_Series." to clients.
Demo6 Reads/writes the 1/0O | This demo shows how to use command Client1
(7E only) | port of the 7188E 19 to replace command 17, 18
You can use "Print" or "printCom1" to
send a Debug string to PC monitor by
Uses printCom1 to | 7188E/8000E's COM1. .
Demo7 , Client1
debug programs If you want to use "Print", you must use
"DisableCom" and "RestoreCom" to
disable "printCom1".
You can use "Print" or "printCom1" to
send a Debug string to PC monitor by
Uses Print to debug | 7188E/8000E's COM1. )
Demo8 , Client1
programs If you want to use "Print", you must use
"DisableCom" and "RestoreCom" to
disable "printCom1".
UserCount will be executed every
second. Count value will be icreased in
Demo9 Timer trigger demo | UserCount. PC can read count value to | Client1
know how many seconds after count
value be cleared.
Refreshes If user's function cost more than 1.6 .
Demo10 , Client1
Watchdog demo earnnde |lear miiet inceart Rafrach\WNT
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function to refresh WDT avoid the OS
restarting itself in 1.6 second.

Demo11 Real- time /O This demo shows complex real time Client1
[
(7E only) | controlling DI/DO operation in UserLoopFun.
UserLoopFun will increase count value
. every scan loop. PC can read how many
Scan-time ,
Demo12 . scan loops there are after clear count Client2
evaluation .
value. So user can use this demo to test
Xserver performance.
_ LoopFun reads the D/I signal. If signal is
Demo13 | Pulse width . . ,
changed, records time ticks and Client1
(7E only) | measurement , ,
calculates signal width.
ShowbDigitLed, Show5DigitLedWithDot
can show 5 digits to 7-SEG LEDs
Controls 7-SEG The two functions can show '0' ~'9' _
Demo14 Client4
LED 'a' ~'f'
IAI ~ IFI
Demot5 Reads channel This demo shows how to send command
(7E only) values from to read channel value from 7017 or 7108 | Client4
y 7017/7018 which is connected to 7188E's COM2.
, This demo is similar to demo13 and
Demo17 | Pulse width . ,
detects signal change and measures Client5
(7E only) | measurement , ,
signal width.
, This demo shows how to communication
Reads I-7000 series | . . . ,
Demo18 module's ID with the 7000 series which are connected | Client4
to COM2 of 7188E or COM3 of 8000E.
Unique serial number is used to protect
_ user's software. Using 7188xw.exe to
Reads 64 bits - .
, enter 7188E, MiniOS7 will show a ,
Demo19 | unique hardware Client4

serial number

number. User can check the number at
first, then decide to execute Xserver from
the point on.
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. NVRAM's characteristic is short response
Reads/Writes/Clears | . .
Demo20 time, limitless erasure and battery Client4
NVRAM
backup for 10 years.
Actions concerning hardware control in
UserCount is prohibited. If user want to
control hardware in UserCount, they
must use flag variable to pass the
Controls hardware command to UserLoopFun. Function of .
Demo21 | . . Client4
in UserCount hardware can be executed correctly in
Userlnit, UserLoopFun, UserCmd. This
demo will increase numbers every
second and show the value to LEDs in
UserCount function.
Data Acquisition &
*Demo22 )
(7E only) Compression & ODM for Contec company CheckValue
y Averaging
Echoes all data
, , Uses VcomSendSocket to echo all data .
**Demo23 | (including "23") to , , o Client4
e (including "23") to specific clients.
specific clients.
There are 8 countdown timer (channel 0
to channel 7). This demo uses channel 0.
Uses countdown The countdown timer initial value is 1000
Demo24 . , None
timer ms. When the countdown timer value
become 0, the value of the LED will
increase.
Data Acquisition,
*Demo25 .
Compression, & CheckValue
(7E only) )
Averaging
Demo27 Uses Modbus TCP
(7E only) | protocol to D/I/O

We will provide 50 ~100 demo programs for the Xserver in the future.
Please refer to 7188 E\TCP\Xserver\Xserver.htm and Function.htm for more
information of demo programs.

7188E Series Software User’s Manual, 2002, v2.0, 7MS-003-21




4.4 Client program list for Xserver

® 7188E2
e Explanation Special Demo
programs
Config Host Configuration All simple demos
E2 Full features demo All simple demos
SendCmd Sends command/data to 7188E2 All simple demos
Sends command/data to 7188E2's COM
SendCom
port
..... More client programs

Client programs are located at 7188e\TCP\Xserver\7188E2

® 7188E3
gll'i'ye;:ams Explanation Special Demo
7188E3 Full features demo All simple demos
..... More client programs

Client programs are located at 7188e\TCP\Xserver\7188E3

® 7188E4
St Explanation Special Demo
programs
7188E4 Full features demo All simple demos
..... More client programs

Client programs are located at 7188e\TCP\Xserver\7188E4
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® 7188EA

it Explanation Special Demo
programs
7188EA D/1/O operation All simple demos

More client programs

Client programs are located at 7188e\TCP\Xserver\7188EA

® Common clients

/O port of the 7188E.

gl!:)egnrtams Explanation Special Demo
Client1 Used to test all simple Xserver demos | All demos
Client2 Sends "19 0", th'('en de"Iay n ms and Dermo12
send command "19 1".
. Similar to Client1, just adds sending
Client4 string with "CR" function. All demos
Client5 Sends period step function signals to Dermo17

***CheckValue

CheckValue main functions:
1. Catches below errors:
a. Winsock error
b. Receive data from Xserver
timeout
2. Checks received data out of range
3. Automatic reconnect ability.

Demo22, Demo25 or
demos which return
value (total 7
characters)

***CheckString

CheckString with main functions:
1. Catch below errors:
a. Winsock error
b. Receive data from Xserver
timeout
2. Check received data
a. Full compare
b. Part compare

All demos
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3. Automaticly reconnect ability.

***GetString

GetString with main functions:

1. Catch below errors:

a. Winsock error

b. Receive data from Xserver
timeout

2. Automaticly reconnect ability.
3. Large text box can show 1600

bytes at one page.

All demos

..... More client programs

Common client programs are located at 7188e\TCP\Xserver\Client

Note:

» You can install all 7188E special clients (7188E2, 7188E3, 7188E4,
7188EA, etc.) by executing 7188e\TCP\Xserver\Setup\Setup.exe.

» You can install all common clients (Clientl, Client2, Client4, Client5,
CheckValue, CheckString, GetString, etc.) by executing
7188e\TCP\Xserver\Client\Setup\Setup.exe.

» Please refer to 7188E\TCP\Xserver\Xserver.htm and Function.htm for
more information of demo programs.
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4.5 Programming of Xserver

To develop the Xserver, you must have the 9 files listed below:

Item Files Location

Head file | 7188E.h, TCPIP.h, Vxcomm.h 7188E\TCP\Xserver\Demo\BC\Lib

Library 7188EL.Lib, TCPIPL.Lib,
VcomNNNN.Lib

User’s file | User.c, vModbus.c, V7000.c 7188E\TCP\Xserver\Demo\BC\Demo4

Note: The NNNN of VcomNNNN.Lib is the 1ib file’s version.

4.5.1 Original Xserver
All user.c files are devided into two parts. One is the explanation head, the
other one is the program body.

® Explanation head:

/* DEMOA4: Echoes command string
Compiler: BC++ 3.1 ,TC++ 3.0, TC++ 1.01, TC 2.0

Compile mode: large Content of the]

Project: user.c project file.
v7000.c
vModbus.c [after Vcom 3002]
.\Lib\7188EL.Lib
.\Lib\TCPIPL.Lib
.\Lib\VcomNNNN.Lib, with NNNN being the lib file's version. —

Client programs use this
command protocol to

. . .. communicate with the
This demo is the original user.c Xserver.

19~!@#$ -> Any non-null command will be accepted.

User can modify their own Xserver from this file.

Hardware: 718SE Some add%tlop hardware Explanation of this demo
devices will listed here. program.

Refer 7188e\TCP\Doc\[Big5|Eng|Gb2312]\Vxcomm.htm
7188e\TCP\Xserver\Xserver.htm
7188e\TCP\Xserver\Function.htm

to get more information.
2‘?& modified datej
[17/Nov/2001] by TCK
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® Program body:

#include<string.h>
#include "..\lib\7188e.h"
#include "..\lib\vxcomm.h"
void UserCount(void)
{
/*
// user's timer trigger function
//
// In this function, user cannot use any function that will use the hardware signal "clock",
// Such as:
/I 1. ClockHigh(),ClockLow(), ClockHighLow(),
/I 2. Any EEPROM functions.
/I 3. Any 5DigitLed functions.
/I 4. Any NVRAM function.
//"'5. Any RTC function.(GetTime(),SetTime(),GetDate(),SetDate())
//
// refer to demo9 for example code
*/
}
void Userlnit(void)
{
/*
// user's initial function
// timer initialized for UserCount()
// /O or variables initialized for UserLoopFun()
// /O or variables initialized for User's functions in this file
// refer to demo9 & demol1 for example code
*/
}
void UserLoopFun(void)
{
/*
/I VxComm.exe will call this function every scan time
// refer to demol1 for scan-time evaluation
*/
}
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int UserCmd(unsigned char *Cmd,unsigned char *Response)

{
/*
// user's command interpreter
// refer to all demo
*/
if (Cmd[0]) /* Not Null command */
{
strcpy(Response,Cmd); /* echo user's command back */
return 1; /* return OK */
}
return 0; /* return ERROR */
}

int VcomUserBinaryCmd(TCPREADDATA *p)

{
/* VXCOMM.EXE 2.6.12(09/04/2001) or later will support this function.

TCP PORT 10000, command 23 will call this function.

user can get the following message:

p->ReadUartChar : the buffer store the command data(include "23")

p->Length : the command data length(include the two byte "23")

p->Socket : the socket number that receives the command, that is, when the user function wants
to return a message to the client, just use the socket to send data.
use: VcomSendSocket(p->Socket,pdata,datalength);

*/

return 1; /* any value will be accept */

Note:

» We will enhance the Xserver continually. Please refer to
7188E\Document\Readme.htm and

» 7188e¢\TCP\Vxcomm\Doc\[Big5|Eng|Gb2312]\Vxcomm.htm to get new
version information.
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4.5.2 Setting of compiler (BC++ 3.1)

To develop programs for 7188/7188X/7188E/8000 series, you can use the
compilers below:

l.

SN

BC++3.1~5.02

MSC

MSVC (before version 1.52)
TC 2.01

TC++ 1.01

From Borland’s web site, you can download the free TC 2.01 and TC++ 1.01
compilers.

Web site: http://community.borland.com/museum/

How to use BC++ 3.1°s IDE to compile projects? Please follow the steps below:

Step 1: Create a new project.

Hdd item. .. MMMMMN\NN\\\
Delete item
Local options...
Include files...
%
0K

%
F1 Help Load a project file
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Project: TEST

Step 2: Add all necessary files into the project.

[ —_————————— Project: TEST
= USER.C

Step 3: Set Code generation options.

Code Generation
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Step 4: Set Advanced code generation options.

Advanced Code Generation

Fluating Point
1

=) Emulation
(1]

8028

- I 1— N oy

Debugger

Source Debugging
0
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Step 6: Make the project.

Note:
Please refer to 7188e\Document\TCPLib.pdf to get more information
about settings of other compilers.
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4.6 Using client programs

To test functions of Xserver, you must run a client program. We support many
Quick Start documents for specific modules, like 7188E3 Quick Start.pdf.,
7188E4 Quick Start.pdf. Please refer to documents in 7188E\Document.

4.6.1 Using Client4.exe to link 7188E3

Step 1: Run 7188e\TCP\Xserver\Client\Vb5\Client4\Client4.exe in host-PC.
Press “Connect” button to connect to 7188E3.
Send command “01”, “10”.

iy, Client side host name: DS, IP: 192.168.30.23

ECHO Client —
Server IP :[192.168 265.1 Connect| )
Server Port :|1 0000 Disconnect
send | [10 ™ With CR
Receive : |v3.0.00[10/22/2001]1 . .
7188E3I1 <4—— 01 (Firmware version)

M 10 (Module name)

Clear | = |

| Status: Connection to 192,168,258

Step 2: Send “161”, “162” and “163” to readout COM port setting.

iy, Client side host name: DS, IP: 192.168.30.23

ECHO Client

Server IP :[192.168 265.1 Connect|
Server Port :|1 0000 Disconnectl

send | [163 ™ With CR
Receive : |v3.0.00[10/22/2001]1
7188E3I

9600.8.N.11 «—— 161 (Setting of COM1 )
9600.8.N.11
06008 N e | 162 (Setting of COM2 )

Clear | 7] 163 (Setting of COM3 )

Status: Connection to 192,168,258
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Step 3: Send “170000” and “18000005” to access D/I/O of 7188E3.

i, Client side host nasne: DNE, IF: 193.168.30.23

ECHO Client

Server IP 192165255 1 Conneet |
Server Port :|1 0000 Disconnectl

Send | [18000005] ™ with CR

Receive : [7188E3I 2l | 170000

9600.8.N.11
9600.8 N_11 (Read Valule of address 0 )

9600.8_ N

OF1 18000005

Ok1 < =1 | (Output 05 to address 0 )
Clear | =T

| Status: Connection to 192,168,258

Step 4: Disconnect and then reconnect at port 10002.
Step 5: Select “With CR” and then send “$02M” to read 7000 module’s ID
which is connected to 7188E3’s COM2.

i, Client side host nasne: DNE, IF: 193.168.30.23

ECHO Client

Server IP [192.165.255 1 Eonnech |

Server P Disconnectl
v2
( 7 WWith CR

Receive : (10270211

Clear EXIT

Status: Connection to 192,168,258
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Step 6: Disconnect and then reconnect at port 10003.
Step 7: Select “With CR” and then send “$03M” to read 7000 module’s ID
which is connected to 7188E3’s COM3.

i Client side host name: DNE, IF: 1921683033

ECHO Client

Server |P 11921652651 Eonmnest |
Server Po @ Disoonnectl
03M P With CR ]

Receive : [10270211
103706001

Clear EXIT

Status: Connection to 192,168, 258

4.6.2 Using SendTCP to link 7188E3
Step 1: Run SendTCP in host-PC.

A1 Confignre Wizard
B fend232
% Send TCP hel

@ OrCAD Releass
(=} ANAPI Netwark
@ Teg

@ Hyperinap-DE

IR U Uninstsll PC Diag

2
2
2
2
2
2
.

(= Startp
N
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% 2end TCP - 7189

E/RON0E Diagnostics Lpp. »2.01

Config TCRIP Send Commeand To T122E — Wetwork Statz
192.168.255.1 | Gateway: [NC Set
Connect | Dm:u:unmu:tl end | Clear Eesult Mok |I'IC Sat
_ Mac:  INC
—aelect Fort: end Data with. .
| - I—‘ (r‘ None & CR ¢ LE¢ LE CRC CR_LF{ C8.CR Modify [F
—aend Data; —T188E COM Statuz
Send | I II'IC aet
I —Fw. Wer.
—Peceive : IHC
_Clar | ~ Mini0s7 Version
I [iC
Cloze

Step 2: Press “Connect” button to connect to 7188E3.

': Send TCP : T188EAR000E Diagnostics Lpp. w2.01

Config TCRIP Send Commeand To T122E — Wetwork Statz
192.168.255.1 | Gatewsy: [192 16801 det
T | e Mg, 5525500 Set
I MAC: |DD:EEI:31:EID:DI:1|:1
—Helect Port: Send Data with. '
[yt ~ I—‘ (r‘ None & CR ¢ LE¢ LE CRC CR_LF{ C8.CR Modify [F
— Send Data; —7185E COM Status
Send | | [B600,5,1,1 Set
I —Fw. Wer.
—Feceive : I‘-v'3.|:|.|:|1 [11A542001]
_Clear || ~ Mini0s7 Version
| [vT 01420011}
Cloze
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Step 3: Send command “10 to 7188E3.

4% 3end TCF : T188E/R000E Diagnostics App. v2.01

Config TCF/P

To7188E—— ~Hetwork Statos

Gratewsayr: |192.1I58.D.1 Set
L‘MREM Mak: 5525500 et

|;.-‘188E3 V4

|132.168.255.1

(Earment | Disconnect

|?188E3 iz conmnected,

MAC: |00:80:31:00:01:14

—aelect Port: wend Data with. ..

[Port 1 'I—‘ (r‘ None & CR ¢ LE¢ LF CRC CR_LF¢ C3CR Modify IF |
~ Send Data: ~7188E COM Status

Send_| | [P600,8.1,1 Set

I — B Wer.
—Fecetve : IVS.D.EII[II."IQ.QDDI]

_Clear || ~ MiniDs7 Version

| [vT 014200181

Cloze

Step 4: Select “Port 2” and “CR”. Then send “$02M” to read 7000 module’s
ID which is connected to 7188E3’s COM2. If you enable 7000
module’s checksum function, select “CS_CR”. The “CS_CR” option
will add two checksum bytes, then adds “CR”.

4% Bend TCP : 7188E/A2000E Diagnostics App. w2.01

Config TCF/IP
[192.168.255.1 |10

Eonnect Dis:u:un.mactl S | Clear Result |
[7188E3 iz connected [7188E2

Send Conumnand To 7188E — Network 3atns

Gateway: [192.168.0.1 Set
Magk: 125525500 et

==y 2 )MAC: |00:50:31:00:01:14

witn, \ 2 )
&+ CR JLE¢ LF_CRC CR_LE: CS_CRJ::/ Modity IF |

Teane 2BEE COM Status

|9I5EIEI,B,I'I,1 Het
|24.3EI.32.4|:1. _Fur Yer
—Eeceive |v3.EI.EIl[11."19.QEIEIl]
Clear_| [1027021 ~ MiniOs7 Version
&.30.32.3?.30._’:‘% |v1 0140200185
e
Cloze

7188E Series Software User’s Manual, 2002, v2.0, 7TMS-003-21 ----- 79



If you want to change the 7188E’s COM ports settings, click “Set” to change
them. The 7188E’s COM port that you want to configure is specified by
“Select Port” combo list. Port 2 means you want to configure the 7188E’s
COM2.

" Send TCP : T188E/000E Disgn =101 x|
Contig TCEAP Send Command Ta 7189E Network Status
[192.168.255.1 10 Gatewsy: [192 16801 Set
(Eamrest | Dis::u:unmu:tl Send | Clear Fesult | [FEeoce Set
cted B8E COM Port Setting . f
310000114
[115200 piodify [P |
ST Dawbit |5 =] i 2
aet
Send | [f02H Pasity:  |None =]
[243032.43
StpBit |1 =]
—Recetve . ———————————— n01]
|
| I 027021 MiniDs7 Version
|21.3|:|.32.3?.3|:|.32.31. ﬁﬂ_n.mrznnmm
Close

Please refer to SendTCP’s help document for more information.

(=} OrCAD Releas 9 b A Contignre Wizard
(= ANLPI Netwark b

= ey r
@ HoperSnap-DE
& 7188
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4.6.3 Using 7188E3.exe to link 7188E3

Step 1: Run 7188e\TCP\Xserver\7188E3\Vb5\7188E3.exe in host-PC.

w. 7188E3 M= E3

- Senver Connection ————————— - Server [ COM

Host IF: FEL[E | Configuration
_ Baud Rate [3600 | Data :-Zl

Parity
~ Server Informaton ———————————— COht Port Settin :
Firmware ver | : | 2 -E'

5 M
— send| OV ¥ G

- SERER COmfipurEbEn —————— rLF

Response I

Gatewany Set
Mask [
Set - Server { COW2
- : Configuration
E;hujelrwce Baud Rate [§g0n | Data :-E'
end | [BehoTest
| party [ ]
Response COM Port Setting | Stop : -Z'

= SEh / EecelvE Data

send | BT || | [send | [FOTMMMIIII F CR
[ LF

Respunsel Response I
(6] ~ Server [ COM3
Do3  DO2  DOM DOO Configuration
DIO mr r r r Baud Rate [B6A | Data [T <
I | Parity
Response COM Port Setting :
Stop -:I
D3 D2 DM DO

DI © 00 @ serd | RN © CR

[ LF

Response I Response I

Step2: Press “Connect” button. The program will then readout relative
information concerning the 7188E3 and start scaning the DI of

the7188E3.
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w, 7188E3 =] E3

- Server Connection ——— — ~ Server / COM1

st I~ [fEENGEEGEI St || | - cornauraton

Baud Rate _ Data :
| Disconnect I = | ; -E'
Farity
- Server Information ——— COM Port Setting Ston
- op
Firmware er /3 0.00]10/22/2001]0 | stop i

Server MName
JiGEET send | FEIM  CF

i i [ LF
- SErYer Configuration ——
oowey 163 18800OT set| | | "o
vesk  [B5255000
a Set]| | - Serverf COM2
Configuration

- Echo Selrvice Baud Rate [{15200] Data :-Z'

send _
<11Echo Test-0 Py
Respanse COM Port Setting | stop e
— Send / Receive Data

seng | B0 O || | [send | EOTMI F cR
I LF

RESDDHSEI Response I

~DIo - Server f COMS3
DO3 D02 DO1 DOO Configuration
DIO r r r r Baud Rate [178200 Data:[g <]
I | Farity
Response COM Port SEting | stop -
DIl D2 D DO

DI @9 ©® ® serc| [FOTMII © CR

I LF

Response IDFD Response I

Step 3: Send “10” to readout the module name.

Step 4: Connect 7188E3’s DIO and DOO and then select check box to turn on
D/O channel. 7188E3.exe will autoscan D/I status every 500 ms
(determined in program code).
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~0lc
D03  DOZ DOl DOO
DIO mr r r r< Turn on DOO
|oKD
Response
D3 D2 DM DD | DIO is low
DI © ® ® &
RESEDHS@E EI)< D/I status by hex number
(only lower 4 bits are valid)

Step 5: Send “$02M” to read 7000 module’s ID which is connected to
7188E3’s COM2.

- Server f COM2
Configuration

Baud Rate - Data :-Z'
ot g
COw Port Setting

Stop -Z'
————

sendt | [BO2MTTTT M CR
I LF

Response [10270210

Step 6: Send “$03M” to read 7000 module’s ID which is connected to
7188E3’s COM3.

- Server f COM3
— Configuration

Baud Rate - Data :-Z'

Party igne -
COM Port Setting | Jstap -Z'

7/ \

Response [103706000
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4.7 Demo Programs of Xserver

Demo5: Echoes special string to clients

Part of the program body:

int UserCmd(unsigned char *Cmd,unsigned char *Response)

{
// user's command interpreter
/I refer to all demo
strcpy(Response,"7188 Series."); // return “7188 Series.” string to clients
return 1; // return OK

b

Demo6: Reads/writes the 1/0O port of 7188E
Part of the explanation head:

/I 191n, 19In ->read D/I value(hex) from address n(hex)
/" 190 add val, 190 add val -> output D/O value(hex) to address n(hex)
// 19 o add val, 19 O add val

/I This demo shows how to use command 19 to replace command 17, 18

/" Hardware: [7188EA] or [7188EX + D/I/O expansion board]
/! Note: Base address of 7188EA's DI is 1.

Part of the program body:

char cAddr[80],cVal[80];

int UserCmd(unsigned char *Cmd,unsigned char *Response)

{

// user's command interpreter

// refer to all demo

int j,iVal,iAddr;
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if (Cmd[0])  // Not Null command
{
switch(Cmd[0])
{
case '1": // inp command: i 0 or I0
case 'I':
sscanf(Cmd+1,"%x",&j);
1Val=inp(j);
sprintf(cVal,"%x",1Val);
break;
case '0": // outp command: O0 5A oro 0 AB
case 'O":
sscanf(Cmd+1,"%x %x",&iAddr,&iVal);
sprintf(cVal,"%x",1Val);
outp(iAddr,iVal);
break;
default:
return 0; // return error
}3
strcpy(Response,cVal); // return I/O value
return 1; // return OK

§
return 0; // return ERROR

Demo7: Uses printComl1 to debug programs
Part of the explanation head:

/I 19~1@#$ -> Any non-null command will be accepted.

/I You can use "Print" or "printCom1" to send Debug string to PC monitor by 7188E's COM1.
/l "printCom]1" is the defualt function of Xserver.

/I 1f you want use "Print", you must use "DisableCom" and “RestoreCom”
/I to disable "printCOMI1".

/| Hardware: [7188E]
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Part of the program body:

int UserCmd(unsigned char *Cmd,unsigned char *Response)

{

// user's command interpreter

// refer to all demo

if (Cmd[0]) // Not Null command

{
printCom1("%s\n\r",Cmd); // Send debug string to PC monitor by 7188E's COM1
strcpy(Response,Cmd);
return 1; // return OK

}

return O; // return ERROR

Demo9: Timer trigger demo
Part of the explanation head:

/I 19¢c, 19C -> clear count value
/" 19r, 19R ->read count value

/I UserCount will be executed every second.
// Count value will be increased in UserCount.
// PC can read count value to know number of seconds

// after count value is cleared.

// Hardware: 7188E

Part of the program body:

unsigned int cnt;
char c_cnt[20];
void UserCount(void)
{
// user's timer trigger function
// refer to demo9 for example code
// printCom1("\n\rUserCount %d",cnt);
cnt++;
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void Userlnit(void)
{
// user's initial function
// timer initialized for UserCount()
//'T/O or variables initialized for UserLoopFun()

// 1/O or variables initialized for User's functions in this file

// refer to demo9 & demol1 for example code

cnt=0;

AddUserTimerFunction(UserCount,1000); // call UserCnt every 1000 ms

int UserCmd(unsigned char *Cmd,unsigned char *Response)
{
// user's command interpreter

// refer to all demo

inti;
if (Cmd[0]) // Not Null command
{
switch(Cmd[0])
{
case 'c": // 19¢, 19C --> clear count
case 'C":
cnt=0;
break;
case 'r': // 19r, 19R --> read count
case 'R":
break;
default:

return 0; // Command Error

sprintf(c_cnt,"%d",cnt);
strcpy(Response,c_cnt); // return count value
return 1; // return OK

§
return 0; // return ERROR
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Demol1: Real-time I/O control
Part of the explanation head:

/" 191, 191 ->read D/I form address 0
/" 190, 190 -> D/O to address 0

//" This demo show complex real time DI/DO operation in UserLoopFun

// Hardware: [7188EA] or [7188E + D/I/O expansion board]
// Note: Base address of 7188EA's DI is 1.

Part of the program body:

unsigned char DI,DO;
char cVal[80];

void UserLoopFun(void)

{

// VxComm.exe will call this function in every scan time

// real-time I/O control function

/- DO0=!DI0, DO1=(DI1+DI2), DO2=(DI3)

/" DO3 ~ DOG6: control by host-pC

DI=inportb(0); // read DI

if (DI&1) DO=DO&0xfe; // DO0=!DIO

else DO=DO | 1;

if (D1&2) || (DI&4)) DO=DO | 2; // DO1=(DI1+DI2)

else DO=DO & 0xfd;

if (DI&8) DO=DO | 4; // DO2=DI3

else DO=DO & 0x{b;

outportb(0,DO); // write to DOO, DO1, DO2
}
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int UserCmd(unsigned char *Cmd,unsigned char *Response)
{
int iAddr=0;
char DoVal;
switch(Cmd[0])
{
case '1":
case 'I":
DI=inportb(iAddr);
sprintf(cVal,"%x",DI);
break;
case '0"
case 'O":
sscanf(Cmd+1,"%x",&DoVal);
sprintf(cVal,"%x",DoVal);
DoVal=DoVal&0x78;
DO=DO | DoVal;
outportb(0,DoVal); break;
default:
return 0; // return Error
}
strcpy(Response,cVal);
return 1; // return OK
H

Note: The key points of this demo are given as follows:

® Host PC controls DO3 ~ DO6 of the hardware.

® The Xserver controls DO0O ~ DO2 of the hardware independently.

® The UserLoop describes above acts as a typical emergency event control
application.
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Demo12: Scan-time evaluation
Part of the explanation head:

// 19¢, 19C -> clear count value

// 19r, 19R -> read count value

/I UserLoopFun will increase count value every scan loop.

/" PC can read how many scan loops after clear count value.

// Hardware: 7188E

/I So user can use this demo to test the Xserver’s performance.

Part of the program body:

unsigned long cnt;

void UserInit(void)
{
cnt=0;
b
void UserLoopFun(void)
{
cnt++;
b

int UserCmd(unsigned char *Cmd,unsigned char *Response)

{
int1i,j;
if (Cmd[0]) // Not Null command
{
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switch(Cmd[0])

{
case 'c": //"19¢" "19C" --> clear
case 'C"
cnt=0;
break;
case 'r': //"19r" "19R" --> read count
case 'R"
break;
default:
return 0; // Command Error
}
sprintf(Response,”%d”,cnt); // return count value
return 1; // return OK
}
return 0; // return ERROR

Demo14: Controls 7-SEG LEDs
Part of the explanation head:

// 1912345, 19abede -> Show 5 digits to 7-SEG LED

/" Show5DigitLed, Show5DigitLedWithDot can show 5 digits to 7-SEG LEDs
/I The two functions can show '0' ~'9'

/! a' ~'f
// 'A' ~'F'
// ' v’ v_v’ "

// Hardware: 7188E

7188E Series Software User’s Manual, 2002, v2.0, 7MS-003-21 -----



Part of the program body:

extern int bLedControl; // key variable,
// 0: disable LED control.

// 1: enable LED control.
// Xserver will show default information on LED.

void Userlnit(void)

{
Init5DigitLed();
bLedControl=0;

}
char cLEDJ[6];

int UserCmd(unsigned char *Cmd,unsigned char *Response)
{
// user's command interpreter

int 1;

// set default LED char is blank.
for(i=0;i<5;++1)
cLEDJ[i]=16;

strcpy(cLED,Cmd);

for(i=0;1<5;++1){

if (cLED[i]>='0' && cLED[i]<="9")
cLEDJ[i]=cLEDJ[i]-'0";

if (cCLED[i]>="a' && cLEDJ[i]<="f")
cLEDJ[i]=cLEDJ[i]-'a'+10;

if (cCLED[i]>='A"' && cLEDJ[i]<="F")
cLEDJ[i]=cLEDJ[i]-'A'+10;

if (cLED[i]=="")
cLEDJ[i]=16;

if (cLED[i]=="-")
cLEDJ[i]=17;

// Xserver will not show default information on LED.
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}

}

if (cCLED[i]=="")
cLED[i]=18;
Shows5DigitLed(i+1,cLED[i]);

strecpy(Response,Cmd);

return 1;

Demo17: Pulse width measurement
Part of the explanation head:

//

19~!@#$ -> Any non-null command will be accepted.

This demo is similar to demo13 to detect signal change

and measure signal width.

Hareware: [7188EA] or [7188EX + D/I expansion board]
Note: Base address of 7188EA's DI is 1.

Part of the program body:

unsigned long up t; // timetick of signal from low becomes high

unsigned long down_t; // timetick of signal form high becomes low

unsigned high width; // width of signal stay at high

unsigned low width;  // width of signal stay at low

char now,old;

void UserInit(void)
{
up t=0;
down t=0;
if (inportb(0)&1)
old=1; // initial DIO is High
else
old=0; // initial DIO is Low
}
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void UserLoopFun(void)

{
/I VxComm.exe will call this function every scan time
now=(inportb(0) & 1); // read DIO
if (now != old) // DIO signal changed
{
if (now==1) // Low become High
{
up_t=(*TimeTicks);
low width=up t-down t;
}
else // High become Low
{
down_t=(*TimeTicks);
high width=down_t-up t;
}
old=now;
b
b
char cVal[80];

int UserCmd(unsigned char *Cmd,unsigned char *Response)
{
// user's command interpreter

// refer to all demo

if (Cmd[0]) // Not Null command

{
sprintf(cVal,"High:%ld Low:%ld Now:%d",high width,low_width,now);
strcpy(Response,cVal); //return High and Low time
return 1; // return OK

§
return 0; // return ERROR
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Demo18: Reads I-7000 series module's ID.
Part of the explanation head:

// 19 -> Any command will be accepted.

// This demo shows how to communication with the 7000 series which are connected
// to COM2 of the 7188E.

// Hardware: 7188E + any 7000 series module whose address is 01,
/! baudrate is 9600,

// checksum is disable.

Part of the program body:

char cStr[9]; /I Receive data from 7000: "!017021" + 0x0c
char cModulelID[5]; // Store module ID: "7021" + 0x00
void UserCount(void)
{
nt i;
SendCmdTo7000(2,"$01M",0);
ReceiveResponseFrom7000(2,cStr,1000,0);
// cut "101" and cr
strcpy(cModulelD,cStr+3);
cModulelD[4]=0;
// Show moduleID to PC monitor
printCom(1,"Address: 01, ModuleID:%s\n\r",cModuleID);
}
void UserInit(void)
{
AddUserTimerFunction(UserCount,1000);
InstallCom(2,9600,8,0);
SetBaudrate(1,115200L);
H
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Demo19: Reads system serial number.
Part of the explanation head:

// 19 -> Any command will be accepted.

// MiniOS7 will show the serial number.
// User can check the number at first, then decide to execute

// Xserver forward.

/I Hardware: [7188EA] or [7188EX]
// Note: Base address of 7188EA's DI 1s 1.

//" Unique hardware serial number is used to protect user's software.

\

/I Using 7188xw.exe to enter 7188E and then execute command 'ver'.

Part of the program body:

int bSerialNumOKk;
char cID[8]={0x9,0x31,0xa4,0x39,0x3,0,0,0x5};

void Userlnit(void)

{

char cSerialNumber[8];

GetSerialNumber(cSerialNumber);
if(!strcmp(cSerialNumber,cID))

bSerialNumOk=1; // Matching !
else

bSerialNumOk=0; // Unmatched !

int UserCmd(unsigned char *Cmd,unsigned char *Response)
{
if (bSerialNumOk)
strcpy(Response,"ID ok.");
else
strcpy(Response,"ID error.");

return 1; // return OK
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Demo23: Echoes all data (include ""23") to specific clients.
Part of the explanation head:

/" 23 -> Any command will be accepted.
/I This demo illustrates how to use command 23 to send
/" messages to specific client.

/I Xserver will echo all data (inclued "23") to client.

// Hardware: 7188E

Part of the program body:

int VcomUserBinaryCmd(TCPREADDATA *p)

{
/* VXCOMM.EXE 2.6.12(09/04/2001) or later will support this function.

TCP PORT 10000, command 23 will call this function.

user can get the following message:

p->ReadUartChar : the buffer store the command data(include "23")

p->Length : the command data length(include the two byte "23")

p->Socket : the socket number that receive the command, that is when the user function
want return message to the client, just use the socket to send data.

use: VcomSendSocket(p->Socket,pdata,datalength);

*/
// echoes all data (include "23") to specific client.
VcomSendSocket(p->Socket,p->ReadUartChar,p->Length);
return 1; /* any value will be accept */

b
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5. Glossary

1. Ethernet:
The term Ethernet generally refers to a standard published in 1982 by
Digital Euqipment Corp., Intel Corp. and Xerox Corp. Ethernet is the most
popular physical layer local area network technology today. Ethernet is a
best-effort delivery system that uses CSMA/CD technology. It recognizes
hosts using 48-bit MAC address.

2. Internet:
Physically, a collection of packet switching networks interconnected by
gateways along with TCP/IP protocol that allows them to perform logically
as a single, large and virtual network. Internet recognizes hosts using 32-bit
I[P address.

3. TCP/IP:
Transmission Control Protocol (TCP) and Internet Protocol (IP) are the
standard network protocols. They are almost always implemented and used
together and called TCP/IP. TCP/IP can be used to communicate across any
set of interconnected network.

4. TCP (Transmssion Control Protocol):
TCP provides a reliable flow of data between two hosts. It is connected
with things such as dividing the data passed to it from applications into
appropriately sized chunks for the network layer below, acknowledging
received packets, setting timeouts to make certain that the other end
acknowledges packets that are sent, and so on.

5. UDP (User Datagram Protocol):
UDP provides a much simpler service to the application layer. It just sends
packets of data from one host to the other. But there is no guarantee that the
packets reach the destination host.

6. Gateway:
Computers that interconnect two networks and pass packets form one to the
other are called Internet Gateways or Internet Routers. Gateways route
packets are based on destination network, not on destination host.
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7. IP (Internet Protocol) address:

Every interface on an Internet must have a unique IP address (also called an
Internet address). These addresses are 32-bit numbers. They are normally
written as four decimal numbes, one for each byte of the address such as
“192.168.41.1”. This 1s called dotted-decimal notation.

8. MAC (Media Access Control) address:

To allow a computer to determine which packets are meant for it, each
computer attached to an Ethernet is assigned a 48-bit interger known as its
MAC address (also called an Ethernet address, hardware address or
physical address). They are normally written as eight hexadecimal numbers
such as “00:71:88:af:12:3e:0f:01”. Ethernet hardware manufacturers
purchase blocks of MAC addresses and assign them in sequence as they
manufacture Ethernet interface hardware. Thus, no two hardware interfaces
have the same MAC address.

9. Subnet Mask:

10.

Subnet mask 1s often simply called mask. Given its own IP address and its
subnet mask, a host can determine if a TCP/IP packet is destined for a host
that is (1) on its own subnet, (2) on a different network. If (1), the packet
will be delivered directly; else, will be delivered by gateways or routers.

ARP (Address Resolution Protocol):

Consider two machines A and B that share a physical network. Each has an
assigned IP address IP, and IP3 and a MAC address MAC, and MACs.
The goal is to devise low-level software that hides MAC addresses and
allows higher-level programs to work only with IP addresses. Ultimately,
however, communication must be carried out by physical networks using
whatever MAC address scheme the hardware supplies.

Suppose machine A wants to send a packet to machine B across a physical
network to which they both are attached, but A has only B’s Internet
address IPg. The question arises: how does A map that address to B’s MAC
address, MACg?

ARP provides a dynamic mapping from 32-bit IP address to the
corresponding 48-bit MAC address. We use the term dynamic since it
happens automatically and is normally not a concern of either the
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11.

12.

13.

14.

15.

application user or the system administrator.

RARP (Reverse Address Resolution Protocol):
RARP provides a dynamic mapping from 48-bit MAC address to the
corresponding 32-bit IP address.

32-bit IP address

ARP l I RARP

48-bit MAC address

ICMP (Internet Control Messages Protocol):

No system works correctly all the time. The ICMP provides
communication between the Internet Protocol software on one machine and
the Internet Protocol software on another. It allows gateways to send error
or control messages to other gateways or hosts to know what wrong with
the network communication.

Ping:

Ping sends an ICMP echo request message to a host, expecting an ICMP
echo reply to be returned. Normally if you cannot Ping a host, you won’t be
able to Telnet or FTP to the host. Conversely, if you cannot Telnet or FTP
to a host, Ping is often the starting point to determine what the problem is.

Packet:

The unit of data sent across a physical network. It is consisted of a series of
bits containing data and control information, including source and
destination node (host) address, formatted for transmission from one node
to another.

Socket:

Each TCP segment contains the source and destination port number to
identify the sending and receiving application. These two values, along
with the source and destination IP address in the IP header, uniquely
identify each connection.

The combination of an IP address and a port number is called a socket.
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16.

17.

Clients and Servers:

The client-server paradigm uses the direction of initiation to categarize
whether a program is a client or server. In general, an application program
that initiates peer to peer communication is called a client. End users
usually invoke client programs when they use network services.

Most client program consists of conventional application program develop
tools. Each time a client program executes, it contacts a server, sends a
request and awaits a response. When the response arrives, the client
program continues processing. Client programs are often easier to develop
than servers, and usually require no special system privileges to operate.

By comparison, a server is any program that awits for incoming requests
from a client program. The server receives a client’s request, performs the
necessary computation and returns the result to the client.

Firmware:
Alterable programs in semipermanent storage, e¢.g., ROM, EEPROM, or
Flash memory.
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