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Chapter 1 System Overview

1.1 Introduction

Standalone Data Acquisition and Control System

As the growth of PC-based technology, Advantech PC-based
Programmable Controllers have been widely applied in variety of
industrial automation applications. Enhanced from the original
ADAM-5510 controller, the ADAM-5510 Series Controller is a new
series of stand-alone programmable controller features high
memory capacity, user-friendly configuration tool, rich serial
communication interfaces, and also Ethernet port available on
specific models. Applying the ADAM-5510 Series Controller, the C
programmers would be able to handle any complex task easily.

The ADAM-5510 Series Controller includes four models as
following:

- ADAM-5510M 4-slot PC-based Programmable Controller

- ADAM-5510E 8-slot PC-based Programmable Controller

- ADAM-5510/TCP 4-slot Ethernet-enabled Programmable
Controller

- ADAM-5510E/TCP 8-slot Ethernet-enabled Programmable
Controller

Note: the model number ADAM-5510 is not included in the
ADAM-5510 Series Controller. It's because all above
ADAM-5510 Series Controller share the same hardware
specifications and software function libraries. However, the
model of ADAM-5510 has it's own hardware specification
and software library.

1.2 Features

The system of ADAM-5510 Series Controller consists of two major
components: the main unit and I/O modules. The main unit
includes a CPU card, a power regulator, a 4-slot or 8-slot base,
three serial communication ports and one programming port.
Some models also embed one Ethernet port. They has the
following major features:
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Chapter 1 System Overview

1.2.1 Control flexibility with C programming

The ADAM-5510 Series Controller is a compact PC in its own
right and includes an 80188 CPU and a built-in ROM-DOS
operating system. It can be used in a way similar to how one uses
an x86 PC in the office. Programmers in C can write and compile
applications in Borland C 3.0 and download to the ADAM-5510
Series Controller. Given the prevalence of C language
programming tools, this is a distinct advantage for many users

and can result in a very short learning curve and very modest
training expense requirements.

1.2.2 RS-232/485 communication ability

The ADAM-5510 Series Controller has four serial communication
ports, giving it excellent communication abilities. This facilitates its
ability to control networked devices. The communication ports of
different models are listed as below table.

ADAM-5510M|ADAM-5510E | ADAM-5510/TCP | ADAM-5510E/TCP
COM1 RS-232 RS-232/485 RS-232 RS-232/485
COM2 RS-485 RS-485 RS-485 RS-485
COM3 RS-232 RS-232 RS-232 RS-232
COM4 | RS-232/485 | RS-232/485 RS-232/485 RS-232/485

Table 1-1 Communication Ports of ADAM-5510 Series Controller

For example, ADAM-5510M COML1 is a dedicated RS-232 port,
COM2 is a dedicated RS-485 port, and COM4 is a RS-232/485
selectable port. These three ports allowed the ADAM-5510M to
satisfy diverse communication and integration demands. COM3 is
a spare programming port for downloading or transferring
executable programs from a host PC. It can also be used as an
RS-232 communication port. Please refer to following figure and
check the location of COM ports.
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Figure 1-1 ADAM-5510M Communication Ports

1.2.3 Versatile Protocols of Communication Function
Libraries

The communication protocol of the ADAM-5510 is user-defined
and there are library functions of MODBUS/RTU protocol and
MODBUS/TCP protocol (ADAM-5510/TCP and ADAM-

5510E/TCP only), available for users. Of course, users can
implement ASCII-based command and response protocol by
themselves. The function libraries include following protocols.

- MODBUS/RTU Master Function for connecting to remote 1/0
modules via RS-485 port

- MODBUS/RTU Slave Function for connecting to HMI/SCADA
software via RS-485 port

- MODBUS/TCP Server Function for connecting to HMI/SCADA
software via Ethernet port (ADAM-5510/TCP and ADAM-
5510E/TCP only)

- MODBUS/TCP Client Function for connecting to Ethernet-
enabled remote 1/0 modules via Ethernet port (ADAM-
5510/TCP and ADAM-5510E/TCP only)

1.2.4 Complete set of I/O modules for total solutions

The ADAM-5510 Series Controller uses a convenient backplane
system for supporting versatile I/O modules. Advantech's
complete line of ADAM-5000 I/O modules integrates with the
ADAM-5510 Series Controller to support your applications.
Following table is the 1/O module support list we provided for
user’s choice.
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Module Name Specification Reference
ADAM-5013 3-ch. RTD input Isolated
ADAM-5017 8-ch. Al Isolated
Analog 1/O ADAM-5017H  |8-ch. High speed Al Isolated
ADAM-5018 7-ch. Thermocouple input Isolated
ADAM-5024 4-ch. AO Isolated
ADAM-5050 7-ch.D 1/O Non-isolated
ADAM-5051 16-ch. DI Non-isolated
ADAM-5051D  |16-ch. DI w/LED Non-isolated
ADAM-5051S  |16-ch. Isolated DI w/LED Isolated
Digital 10 ADAM-5052 8-ch. DI Isolated
ADAM-5055S  |16-ch. Isolated DI/O w/LED Isolated
ADAM-5056 16-ch. DO Non-isolated
ADAM-5056D  |16-ch. DO w/LED Non-isolated
ADAM-5056S  |16-ch. Isolated DO w/LED Isolated
ADAM-5056S0O |16-ch. Iso. DO w/LED (source) |lsolated
ADAM-5060 6-ch. Relay output Isolated
Relay Output ADAM-5068 8-ch. Relay output Isolated
ADAM-5069 8-ch. Power Relay output Isolated
Counter/Frequency |ADAM-5080 4-ch. Counter/Frequency Isolated
Serial 1/10 ADAM-5090 4-port RS232 Non-isolated

Table 1-2 1/0O Module Support List

- Afull range of digital modules support +10 to +30Vbc I/O and
relay outputs.

- A set of analog modules provide up to 16-bit resolution and
programmable input and output (including bipolar) signal
ranges. For details, refer to ADAM-5000 Series I/O Module
User’s Manual.

- A complete set of C language /O subroutines are included in
the ADAM-5510 Series Controller function library to reduce
programming efforts. Users can easily call these subroutines
to execute the ADAM-5510 Series Controller’s I/O functions
while programming in Borland C 3.0 languages. For a detailed
description, refer to Chapter 5: Programming and Function

Library.
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1.2.5 Built-in ROM and RAM disk for programming

The ADAM-5510 Series Controller has built-in Flash Memory and
SRAM for file downloading, system operation and data storage. It
provides 1MB file system, 960 KB free for users to download
programs. There are also 640KB SRAM to provide the memory
needed for efficient application operation and file transfer.
Moreover, users are allowed to decide the battery backup memory
size up to 384KB in the SRAM.

1.2.6 Built-in real-time clock and watchdog timer

The micro-controller also includes a real-time clock and watchdog
timer. The real-time clock records events while they occur. The
watchdog timer is designed to automatically reset the
microprocessor if the system fails. This feature greatly reduces
the level of maintenance required and makes the ADAM-5510
Series Controller ideal for use in applications which required a
high level of system stability.

1.2.7 Built-in Ethernet Port (ADAM-5510/TCP and ADAM-
5510E/TCP only)

The Ethernet port on ADAM-5510/TCP and ADAM-5510E/TCP
can perform powerful function as following.

- FTP Server and Client Function

- Web Server Function

- Send Mail Function

- TCP and UDP Connection by Sockets
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1.3 ADAM-5510 Series Controllers Specification

1.3.1 System

« CPU: 80188 microprocessor
« Memory:
1.5MB flash memory:
- 256KB system Disk (Drive C: Read Only)
- 256KB flash memory (Accessed by Function LIB)

- 1024KB file system, 960KB for user applications (Drive
D: Read/Write)
640KB SRAM
- up to 384KB with battery backup (Accessed by
Function LIB)
Operating System: ROM-DOS (MS-DOS 6.22 Compatible)
Real-time Clock: yes
Watchdog Timer: yes
COM1: RS-232 (ADAM-5510M, ADAM-5510/TCP)
RS-232/485 (ADAM-5510E, ADAM-5510E/TCP)
COM2: RS-485
Programming Port/COM3: TX, RX, GND (RS-232 Interface)
COM 4: RS-232/485
I/O Capacity: 4 Slots (ADAM-5510M, ADAM-5510/TCP)
8 Slots (ADAM-5510E, ADAM-5510E/TCP)

1.3.2.1 RS-232 interface (COM1) for ADAM-5510M and ADAM-
5510/TCP

* Signals: TxD, RxD, RTS, CTS, DTR, DSR, DCD, RI, GND

* Mode: Asynchronous full duplex, point to point

» Connector: DB-9 pin

 Transmission speed: Up to 115.2 Kbps

» Max transmission distance: 50 feet (15.2 m)

1.3.2.2 RS-232/485 interface (COM1) for ADAM-5510E and ADAM-
5510E/TCP
* RS-232/485 Mode Selectable (Select by jumper setting, refer to
Figure 1-2)
* RS-232 Mode: Asynchronous full duplex, point to point
Signals: TxD, RxD, RTS, CTS, DTR, DSR, DCD, RI, GND
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» RS-485 Mode: Half duplex, multi-drop
Signal: DATA+, DATA-
» Connector: DB-9 pin
» Transmission speed: Up to 115.2 Kbps
» Max transmission distance:
RS-232: 50 feet (15.2 m)
RS-485: 4,000 feet (1220 m)

1.3.3 RS-485 interface (COM2)
« Signals: DATA+, DATA-
» Mode: Half duplex, multi-drop

» Connector: Screw terminal
» Transmission speed: Up to 115.2 Kbps
» Max transmission distance: 4000 feet (1220 m)

1.3.4 RS-232 programming port (COM3)

* Signals: Tx, Rx, GND

* Mode: Asynchronous, point to point

« Connector: DB-9 pin

 Transmission speed: Up to 115.2 Kbps

» Max transmission distance: 50 feet (15.2 m)

1.3.5 RS-232/485 interface (COM4)
» RS-232/485 Mode Selectable (Select by jumper setting, refer to
Figure 1-2)
* RS-232 Mode: Asynchronous full duplex, point to point
Signals: TxD, RxD, RTS, CTS, DTR, DSR, DCD, RI, GND
* RS-485 Mode: Half duplex, multi-drop
Signals: DATA+, DATA-
« Connector: DB-9 pin
 Transmission speed: Up to 115.2 Kbps
» Max transmission distance:
RS-232: 50 feet (15.2 m)
RS-485: 4000 feet (1220 m)

1.3.6 Isolation

* Power: 3000 VDC

* Input/Output: 3000 VDC

« Communication: 2500 VDC (COM2 only)
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1.3.7 Power

* Unregulated +10 to +30 VDC

* Protected against power reversal
» Power consumption: 2.0 W

1.3.8 Mechanical
* Case: ABS with captive mounting hardware
* Plug-in screw terminal block:
Accepts 0.5 mm2 to 2.5 mm2, 1 - #12 or 2 - #14 to #22 AWG

1.3.9 Environment
 Operating temperature: -10° to 70° C (14° to 158° F)
« Storage temperature: -25° to 85° C (-13° to 185° F)

« Humidity: 5 to 95 %, non-condensing
» Atmosphere: No corrosive gases

Note: Equipment will operate below 30% humidity. However, static
electricity problems occur much more frequently at lower
humidity levels. Make sure you take adequate precautions when
you touch the equipment. Consider using ground straps, anti-
static floor coverings, etc. if you use the equipment in low
humidity environments.

1.3.10 Dimensions

The following diagrams show the dimensions of the system unit and
an I/O unit. All dimensions are in millimeters.

231.0
207.5
750 185.5

i--31,0-—--31ﬂ--

(e} o

B1.3
110.0

Figure 1-2 ADAM-5510M and ADAM-5510/TCP Dimension
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Figure 1-3 ADAM-5510E and ADAM-5510E/TCP Dimension

1.3.11 LED Status
ADAM-5510M and ADAM-5510E:

There are four LEDs on the ADAM-5510M and ADAM-5510E front
panel. The LED's indicate ADAM-5510M and ADAM-5510E's
operating status, as explained below:

(1) PWR: power indicator. This LED is on whenever the ADAM-5510M
or ADAM-5510E is powered on.

(2) RUN: program execution indicator. This LED is regularly blinks
whenever the ADAM-5510M or ADAM-5510E is executing a
program.

(3) COMM: communication indicator. This LED blinks whenever the
host PC and the ADAM-5510M or ADAM-5510E is
communicating. Please notice: if the host COM port is
connected to the ADAM-5510M or ADAM-5510E's COM1,
this LED will normally be off. On the other hand, if the host
COM port is connected to the ADAM-5510M and ADAM-
5510E's COM2, this LED will normally be on.

(4) BATT: battery status indicator. This LED will be on whenever the

SRAM backup battery is low.

ADAM-5510/TCP and ADAM-5510E/TCP:
There are eight LEDs on the ADAM-5510/TCP and ADAM-

5510E/TCP front panel. The LED's indicate operating status, as
explained below:
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(1) PWR: power indicator. This LED is on whenever the ADAM-

5510/TCP or ADAM-5510E/TCP is powered on.

(2) RUN: program execution indicator. This LED is regularly blinks
whenever the ADAM-5510/TCP or ADAM-5510E/TCP is
executing a program.

(3) COMM: communication indicator. This LED blinks whenever the
host PC and the ADAM-5510/TCP or ADAM-5510E/TCP
is communicating. Please notice: if the host COM port is
connected to the ADAM-5510/TCP or ADAM-5510E/TCP
COM1, this LED will normally be off. On the other hand, if
the host COM port is connected to the ADAM-5510/TCP or
ADAM-5510E/TCP's COM2, this LED will normally be on.

(4) BATT: battery status indicator. This LED will be on whenever the
SRAM backup battery is low.

(5) Speed: This LED is on when the Ethernet communication speed is
100 Mbps.

(6) Link: This LED is normal on whenever the Green indicator. This
LED is on when the ADAM-5510/TCP or ADAM-
5510E/TCP’s Ethernet wiring is connected.

(7) TX: This LED blinks whenever the ADAM-5510/TCP or ADAM-

5510E/TCP transmitting data to Ethernet.

(8) RX: This LED blinks whenever the ADAM-5510/TCP or ADAM-

5510E/TCP receiving data from Ethernet.

ADAM-5510 Series User’'s Manual 1-11
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Chapter 2 Installation Guidelines

This chapter explains how to install an ADAM-5510 Series Controllers.
A quick hookup schemes including both 4-slot and 8-slot models are
provided that let you easily configure your system before
implementing it into your application.

2.1 System Requirements

Before you start installing the ADAM-5510 Series Controller, make
sure the system requirements are met:

2.1.1 Host Computer Requirements

1. IBM PC compatible computer with 486 CPU (Pentium is
recommended).

2. Microsoft 95/98/NT 4.0 (SP3 or SP4) or higher versions.

3. DOS version 3.31 or higher.

3. Borland C 3.0 for DOS

4. At least 32 MB RAM.

5. 20 MB of hard disk space available

6. VGA color monitor.

7. 2x or higher speed CD-ROM.

8. Mouse or other pointing devices.

9. At least one standard RS-232 port (e.g. COM1, COM2).

10. One RS-485 card or RS-232 to RS-485 converter (e. g.
ADAM-4520) for system communication.

2.1.2 ADAM-5510M Requirements

1. One ADAM-5510 Series Controller main unit.

2. One ADAM-5510 Series Controller Startup Manual

3. One core clamp for power supply connection.

4. One ADAM Products Utilities CD.

5. Power supply for ADAM-5510 Series Controller
(+10 to +30 VDC unregulated)

6. One RS-232 straight through DB-9 cable
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2.1.3 /O Module Requirements

At least one I/O module is needed to use the system. A variety of 1/O
modules are available to meet different application requirements.
Table 2-1 gives a current listing of these modules for your reference.

Module Name Specification Reference
Analog I/0 ADAM-5013 |3-ch. RTD input Isolated
ADAM-5017 [8-ch. Al Isolated
ADAM-5017H |8-ch. High speed Al Isolated
ADAM-5018 |7-ch. Thermocouple input Isolated
ADAM-5024 |4-ch. AO Isolated
Digital /0 ADAM-5050 |7-ch.D1/O Non-isolated
ADAM-5051 |16-ch. DI Non-isolated
ADAM-5051D |16-ch. DI W/ LED Non-isolated
ADAM-5052 [8-ch. DI Isolated
ADAM-5056 |16-ch. DO Non-isolated
ADAM-5056D [16-ch. DO W/LED Non-isolated
Relay Output ADAM-5060 |[6-ch. Relay output Isolated
ADAM-5068 [8-ch. Relay output Isolated
ADAM-5069 [8-ch. Power Relay output Isolated
Counter/FrequencyADAM-5080 |4-ch. Counter/Frequency Isolated
Serial 1/0 ADAM-5090 |4-port RS232 Non-isolated

Table 2-1 1/0O Module Support List
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2.2 Hardware Installation

221

Selecting I/O Module

To organize an ADAM-5510 Series Controller data acquisition &
control system, you need to select I/O modules to interface the main
unit with field devices or processes that you have previously
determined. There are several things should be considered when you
select the I/0O modules.

What type of I1/0 signal is applied in your system?
How many /O is required to your system?
How will you place the controller for concentrate the I/O points of
an entire process?
What is the required voltage range for each I/O module?

What isolation environment is required for each I/O module?
What are the noise and distance limitations for each 1/O module?

Refer to table 2-2 as I/0 module selection guidelines

Choose this type of
I/O module:

For these types of field devices
or operations (examples):

Explanation:

Discrete input
module and block
1/0 module

Selector switches, pushbuttons,
photoelectric eyes, limit switches,
circuit breakers, proximity
switches, level switches, motor
starter contacts, relay contacts,
thumbwheel switches

Input modules sense ON/OFF
or OPENED/CLOSED signals.
Discrete signals can be either
ac or dc.

Discrete output
module and block
1/0 module

Alarms, control relays, fans, lights,
horns, valves, motor starters,
solenoids

Output module signals
interface with ON/OFF or
OPENED/CLOSED devices.
Discrete signals can be either
AC or DC.

Analog input module

Thermocouple signals, RTD
signals, temperature transducers,
pressure transducers, load cell
transducers, humidity transducers,
flow transducers, potentiometers.

Convert continuous analog
signals into input values for
ADAM-5510M

Analog output
module

Analog valves, actuators, chart
recorders, electric motor drives,
analog meters

Interpret ADAM-5510M output
to analog signals (generally
through transducers) for field
devices.

Table 2-2 I/O Selection Guidelines
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Advantech provides 19 types of ADAM-5000 I/O modules for various
applications so far. The Figure 2-1 and table 2-3 will help you to select
the ADAM-5000 I/O modules quickly and easily.

G051 Ciaital lnoutodue /M8 oy

SOSAD Digital Inout Medule wLED M8

— Digital Input ]
SO515 leo. Dintal ot Module wiLED M8 e

5052 lsoldted Bl Module @ ch)
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S50 Cigital Owiut Madule wLED (18 ch.)

£ |5058% Izo. Cigital Oubput Module wilED (18 ch)

— Digital Output — 505050 lsc. Digital Dutput Modkie wiLED {18 ch)

Digital Module— | 5080 Relay Dulput Module @ chi

\ | 5088 Relay Output Meduls (B ch)
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Communication Mﬁdule4q 4080 Communicaton Madua (B ¢h,”
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Figure 2-1 ADAM-5000 I/O Module Selection Chart
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Module ADAM-5013 ADAM-5017 ADAM-5017H ADAM-5018 ADAM-5024
Resolution 16 bit 16 bit 12 bit 16 bit -
Input
Channel 8 8 8 7 )
Sampling 10 10 8K 10 -
Rate
+150 mV +500 +250 mV £500 +15mV £50 mV
Analog Voltage - MV V5V | mV2IVE5V | %100 mV £500 -
Input Input +10V +10V mV£1V 25V
Current - £20 mA* £20 mA* £20 mA* -
Input
Direct
Sensor Ptor Ni RTD - - 3K T’BE’ RS, -
Input
Resolution - - - - 12 bit
Analog Voltage - - - - 0-10V
Output Output
Current 0~20 mA
Output ) 3 ) 3 4~20 mA
Digital
Digital Input - - - - -
Input and Channels
Digital Digital
Output Output - - - - -
Channels
Channels - - - - -
Count-er Input
(32-bit) Freguency ) B ) B )
Mode - - - - -
COM-M Channels - - - - -
Type - - - - -
Isolation 3000 VDC 3000 VDC 3000 VDC 3000 VDC 3000 VDC
Module ADAM-5050 ADAM-5051 ADAM-5051D ADAM-5051S
Resolution - - -
Input Channel - - -
Sampling Rate - - -
ﬁ::i:? 9 Voltage Input - - -
Current Input - - -
Direct Sensor
Input ) ) }
Resolution - - -
Analog Voltage a a R
Output Output
Current Output - - -
L Digital Input
Digital Input Ch%nnelsp 16 DIO (bit-wise 16 16 W/LED 16 W/LED
and Digital e
Output Digital Output selectabl-e) i R
Channels
Channels - - -
Count-er Input
(32-bit) Frequency ) ) B
Mode - - -
COM-M Channels - - -
Type - - -
Isolation - - 2500 VDC
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Module ADAM-5052 ADAM-5055S ADAM-5056 ADAM-5056D AD/?(;\F/’I(;E%EGS
Resolution - - - - -
Input
Channel ) ) ) 3 )
Sampling
Rate ) ) ) } )
Analog Voltage
Input Input ) ) ) B )
Current
Input ) ) ) } )
Direct
Sensor - - - - -
Input
Resolution - - - - -
Analog Voltage : : } R }
output Output
Current
Output ) ) ) 3 )
L Digital
.Dn'S'Jf' Input 8 8 W/LED - - .
Channels
and —
Digital Digital
o Output - 8 W/LED 16 16 W/LED 16 W/LED
utput
Channels
Channels - - - - -
Count-er Input R R R ~ R
(32-bit) Frequency
Mode - - - - -
COM-M Channels - - - - -
Type - - - - -
Isolation 5000 VRMS 2500 VDC - - 2500 VDC
Module ADAM-5060 ADAM-5068 ADAM-5069 ADAM-5080 ADAM-5090
Analog Resolution - - - -
Input Input
Channel - - - -
Sampling
Rate - - - -
Voltage
Input ) ) B )
Current
Input - - - -
Direct - - - -
Sensor
Input
Resolution - - - -
Voltage
Output ) ) } )
Analog Current - - - -
Output Output
Digital
Digital Input - - - -
Input and Channels
Digital Digital 6 relay (2 form
Output Ou%put A/ 4);0(rm C) 8 relay (8 form Sfrelay @ - -
Channels orm A)
Count-er Channels - - 4 -
(32- Input
bit) Fquuency - - 5000 Hz (max) -
Mode - - Frequency, -
Up/Down
Counter,
Bi-direction
Counter
Channels - - - 4
COM-M Type - - - RS-232
Isolation 1000 VRMS -

Table 2-3 I/O Selection Guidelin

es
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222

Selecting Power Supply Module

ADAM-5510 Series Controller works under unregulated power source
between +10 and +30 VDC. When you arrange different /0O modules
on ADAM-5510 Series Controller’s backplane, it may require
comparable power supply. Use the following steps as guidelines for
selecting a power supply for your ADAM-5510 Series control system.

Refer to table 2.4 to check the power consumption of ADAM-5510
Series Controller and each 1/0O module.

Main Units Description Power Consumption
ADAM-5000/485 Distributed Data Acquisition and Control System based on RS-485 10w
ADAM-5000E Distributed Data Acquisition and Control System based on RS-485 40W
ADAM-5000/TCP Distributed Data Acquisition and Control System based on Ethernet 50W
ADAM-5510 PC-Based Programmable Controller (With Battery Backup) 1.0W
ADAM-5510M Enhanced PC-Based Programmable Controller (With Battery Backup) 12w
ADAM-5511 PC-Based Programmable Controller with Modbus 10w
ADAM-5510E 8-clot PC-Based Programmable Controller 1.2w
ADAM-5510/TCP Ethernet-enabled PC-Based Programmable Controller 2.0W
ADAM-5510E/TCP 8-clot Ethernet-enabled PC-Based Programmable Controller 2.0W

1/0 Modules Description Power Consumption
ADAM-5013 3-Channel RTD Input Module 11w
ADAM-5017 8-Channel Analog Input Module (mV, mA or High Voltage) 1.25W
ADAM-5017H 8-Channel High speed Analog Input Module (mV, mA or High Voltage) (2.2 W
ADAM-5018 7-Channel Thermocouple Input Module (mV, V, mA, Thermocopule) 0.63 W
ADAM-5024 4-Channel Analog Output Module (V, mA) 29W
ADAM-5050 16-Channel Universal DIO 12w
ADAM-5051 16-Channel Digital Input Module 0.53W
ADAM-5051D 16-Channel Digital Input w/LED Module 0.84 W
ADAM-5056S 16-Channel Isolated Digital Input w/LED Module 0.8 W
ADAM-505650 16-Channel Digital Input w/LED Module 0.84 W
ADAM-5052 8-Channel Isolated DI 0.27TW
ADAM-5055S 16-Channel Isolated DIO w/LED Module 0.68 W
ADAM-5056 16-Channel Digital Output Module 053 W
ADAM-5056D 16-Channel Digital Output w/LED Module 0.84 W
ADAM-5056S 16-Channel Isolated Digital Output w/LED Module 0.6 W
ADAM-5060 6-Channel Relay Output Module ( 2 of Form A, 4 of Form C) 18W
ADAM-5068 8-Channel Relay Output Module ( 8 of Form A) 18W
ADAM-5069 8-Channel Power Relay Output Module ( 8 of Form A) 22W
ADAM-5080 4-Channel Counter/ Frequency Input Module 15W
ADAM-5090 4-Port RS232 Module 0.6 W

Table 2.4 Power Consumption of ADAM-5000 series

Calculate the Summary of the whole system’s power consumption.

For example, there are following items in your system.

ADAM-5510M * 3 & ADAM-5024 * 2 & ADAM-5017 * 4 & ADAM-5068

* 2 & ADAM-5080 * 2

The power consumption is:
12W*3+29W*2+1.25*4+1.8W*2+ 1.5W*2=21W

2-8 ADAM-5510 Series User’s Manual




Chapter 2 Installation Guidelines

Select a suitable power supply from Table 2.5 or other comparable

power resource for system operation.

Specification PWR-242 PWR-243 PWR-244
Input
N 85~132 Vac N
Input Voltage 90~264 Vac 170~264V 5 100~240 Vac
Input Frequency 47~63 Hz 47~63 Hz 47~63 Hz
25 A/110 Vac
Input Current 1.2 A max. 1.4 A max 50A/220 Vac
(Inrush current)
Short Protection Yes Yes Yes
Output
Output Voltage +24Vpc +24Vpc +24Vpc
Output Current 21A 3A 42 A
Overload Protection Yes Yes Yes
General
181mm x 113 mm x |181mm x 113 mm x |181mm x 113 mm X
Dimension 60 mm 60 mm 60 mm
(LxW x H) (Lx W x H) (LxW x H)

Operating Temperature 0-50°C 0-50°C 0-50°C

perating femp (32~122°F) (32~122°F) (32~122°F)
DIN-rail Mountable Yes No No

Table 2.5 Power Supply Specification Table
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2.2.3 Install Main Unit and Modules

When inserting modules into the system, align the PC board of the
module with the grooves on the top and bottom of the system. Push
the module straight into the system until it is firmly seated in the
backplane connector. Once the module is inserted into the system,
push in the retaining clips (located at the top and bottom of the module)
to firmly secure the module to the system.

/éﬁ'ﬂ T T Sﬂﬂﬂﬂﬂﬂw
v )

G

0

i

Figure 2-2 Module alignment and installation for 4-slot models
(ADAM-5510M and ADAM-5510/TCP)

S
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Figure 2-3 Module alignment and installation for 8-slot models
(ADAM-5510E and ADAM-5510E/TCP)

2.2.4 1/O Slots and I/0 Channel Numbering

The ADAM-5510M and ADAM-5510E system provides 4 slots for use
with I/O modules. The /O slots are numbered 0 through 3, and the
channel numbering of any I/O module in any slot starts from 0. For
example, the ADAM-5017 is an 8-channel analog input module. Its
input channel numbering is 0 through 7.
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2.2.5 Mounting

The ADAM-5510 Series Controller can be installed on a panel or on a
DIN rail.

Panel mounting

Mount the system on the panel horizontally to provide proper
ventilation. You cannot mount the system vertically, upside down or on
a flat horizontal surface. A standard #7 tatting screw (4 mm diameter)
should be used.

Figure 2-4: Panel mounting screw placement for
(ADAM-5510M and ADAM-5510/TCP)
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Figure 2-5: Panel mounting screw placement for 8-slot models
(ADAM-5510E and ADAM-5510E/TCP)

DIN rail mounting

*

Figure 2-6: Rail mounting for 4-slot models
(ADAM-5510M and ADAM-5510/TCP)
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Zi

Figure 2-7: Rail mounting for 8-slot models
(ADAM-5510E and ADAM-5510E/TCP)

The system can also be secured to the cabinet by using mounting
rails. If you mount the system on a rail, you should also consider using
end brackets at each end of the rail. The ended brackets help keep
the system from sliding horizontally along the rail. This minimizes the
possibility of accidentally pulling the wiring loose. If you examine the
bottom of the system, you will notice two small retaining clips. To
secure the system to a DIN rail, place the system on to the rail and
gently push up on the retaining clips. The clips lock the system on the
rail. To remove the system, pull down on the retaining clips, lift up on
the base slightly, and pull it away from the rail.

2.2.6  Jumper Settings and DIP Switch Settings

This section tells you how to set the jumpers and DIP switches to
configure your ADAM-5510 Series Controller. It gives the system
default configuration and your options for each jumper and dip switch.
There are three jumpers (JP2~JP4) on the CPU card, and one 8-pin
DIP switch on backplane.
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JP2 is for the watchdog timer setting

JP3 is for COM2 port RS-485 setting (ADAM-5510M and
ADAM-5510E only.)

JP4 is for battery power ON/OFF setting

The following figure shows the location of the jumpers:

e
E @||8 2|8 o8 = NMGG
alla

|| E K I S ] LR

JP3

aaaaaaaa

@ eooccecoaoceca @

oeoBo00a000

Figure 2-8: Jumper locations on the CPU card

2.2.6.1 COM2 port RS-485 control mode setting

The COM2 port is dedicated as an RS-485 interface. In an RS-485
network, handshaking signals such as RTS (Request to Send),
normally control the direction of the data flow. A special I/O circuit in
the ADAM-5510 Series Controller CPU module senses the data flow
direction and automatically switches the transmission direction,
making handshaking signals unnecessary. Jumper JP3 gives users
the option of configuring the COM2 port for automatic control or RTS
control. Jumper settings are shown in Figure 2-5:

JP3 JP3

AUTO Q O AUTO
0 RTS RTS

Automatic Control
(Default) RTS Control

Figure 2-9: COM2 port RS-485 control mode setting (JP3)
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Note: ADAM-5510/TCP and ADAM-5510E/TCP CPU module is set to
Auto Mode by default and there is no more JP3 available.

2.2.6.2 Watchdog timer setting
Jumper JP2 on the CPU card lets you configure the watchdog timer to

disable mode, reset mode or NMI (Non-maskable interrupt) mode.
Jumper settings are shown below:

JP2 JP2

O O O
O O O
O O O

Reset Mode
{Default)

NMI Mode Disable WDT

Figure 2-10: Watchdog timer setting
2.2.6.3 Battery backup setting

Jumper JP4 on CPU card lets you configure the battery backup for
SRAM is ON or OFF. Jumper settings are shown below:

JP4 JP4 JP4

O O O
O O O
O O O

Battery Backup ON Battery Backup OFF Battery Backup OFF
(Default)

Figure 2-11: Watchdog timer setting
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2.2.6.4 RS-232/485 selectable jumper setting
For ADAM-5510M and ADAM-5510/TCP:

The communication mode of COM4 is setting by the Jumper 1 on the
backplane. Please refer to Figure 2-12 to set the communication
interface you prefer to. The default setting of COM4 is RS-485
mode.

JUMPER SETTING

7
/A RS-485
L]

o]
7] RS-232
7

O Apam Q)
ADAM-5510M 9
¢ %
L]
RUNG)
cor:::O T—,
8t RS-232/485
N RESETQ) COM port setting
0] -
0] o
E INIT™
Q] con
g DATA
& L e 0
o 1 vy

Figure 2-12 COM4 RS-232/485 Setting

For ADAM-5510E and ADAM-5510E/TCP:

The Communication mode of COM1 and COM4 are set by JP3 and
JP1 on the backplane. Please refer to Figure 2-13 to set the
communication interface. The default setting of COM1 is RS-232
mode and the default setting of COM4 is RS-485 mode.
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8 Abam et o |
PR O P4 L s IPS
RUN O
COMM O
BaTT B el 120

RESETE
\ E JUMPER SETTING E
ano N 7

w > iid| Rsaes 1Pl

com For COM1 For COM4

oAIA+ 2| Rs-2a2

6 oA

\
o 1 &l

Figure 2-13 COM1/COM4 RS-232/485 Setting

2.2.6.5 DIP Switch Setting

s ™
O ADaM | o) o o] o]0
ADAN-5510M = = = =
PRy [m] ] [m} ]
RUNCS ] ] [m] ]
comm G m] [m} ] ]
BATT [m] ] m] ]
[} ] O (]
RESET(D o O =] [
+Vs ] [} [} =]
[m} O O (]
GND [m] ] [m] [m]
[} ] ) ()
mr =] = [= [=)
COM ] O O [}
] [} a [}
D || paTa. [m ] [} [m} O
O L e ol [ Lal | Lal] Ll |
- Y, DIP Switch

Figure 2-14: ADAM-5510 Series DIP Switch

DIP 1-5 DIP 6 DIP 7,8
Device ID Configuration Tool Reserved
Setting via COM1/COM2

Table 2.6 DIP Switch Function Table

Device ID Setting:

You can set up your device ID by changing DIP Switch 1-5. The
available ID for ADAM-5510 Series Controller is from 1 to 31.

Please refer to the Fig 2.7 Device ID DIP Switch Table to set up your
Device ID.
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DIP 1 DIP 2 DIP 3 DIP 4 DIP 5 Device ID
On Off Off Off Off 1
Off On Off Off Off 2
On On Off Off Off 3
Off Off On Off Off 4
On Off On Off Off 5
Off On On Off Off 6
On On On Off Off 7
Off Off Off On Off 8
On Off Off On Off 9
Off On Off On Off 10
On On Off On Off 11
Off Off On On Off 12
On Off On On Off 13
Off On On On Off 14
On On On On Off 15
Off Off Off Off On 16
On Off Off Off On 17
Off On Off Off On 18
On On Off Off On 19
Off Off On Off On 20
On Off On Off On 21
Off On On Off On 22
On On On Off On 23
Off Off Off On On 24
On Off Off On On 25
Off On Off On On 26
On On Off On On 27
Off Off On On On 28
On Off On On On 29
Off On On On On 30
On On On On On 31

Table 2.7 Device ID DIP Switch Table

Note: DIP switch 0 is reserved by system configuration. Please leave
this ID available.

ADAM-5510 Series User’'s Manual 2-19



Chapter 2 Installation Guidelines

Selecting COM port for configuration tool

You can swap the connection for configuration tool SIMUSKE.EXE via
COM1 or COM2 by changing DIP switch 6 status. Please refer to
Chapter 3.4 for further information.

DIP 6 Configuration Tool
OFF Via COM2 RS-485
ON Via COM1 RS-232

£

b
‘UULUJUEUJUUUUUUU‘ o

COM1, RS-232 ——

(o of el o
] o
B ZEz2z
O o000

DATA+

COM2, RS-485

o 1 dplo

‘DDED]UED]UDDDUDD‘ o
[DGED]EED]DDDDDDD‘ o]
\DUEDJDED]DDDDDDD‘ o]

B9 || oare

L.

Figure 2-15: ADAM-5510 Series COM1 and COM2

2.2.7 Pin assignment of COM port

Pin No. Description
Pin 1 DCD
Pin 2 Rx
Pin 3 b
Pin4 DTR oo
Pin5 GND
Pin 6 DSR
Pin 7 RTS
Pin 8 CTS
Pin9 RI

Table 2.8 RS-232 Port Pin Assignment
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Pin No. Description
Fin 1 DATA-
Pin 2 Mo Connection
Pin 3 Mo Connection
Pin4 DATA+ Loco
Pin s Mo Connection
Pin & Mo Connection
Pin 7 Mo Connection
Ping Mo Connection
Pin % Mo Connection

Table 2.9 RS-485 Port Pin Assignment

2.3 System Wiring and Connections

This section provides basic information on wiring the power supply,
I/0O units, communication port connection and programming port
connection.

2.3.1 Power supply wiring

Although the ADAM-5510 Series Controller is designed for a standard
industrial unregulated 24 VV DC power supply, they accept any power
unit that supplies within the range of +10 to +30 VDC . The power
supply ripple must be limited to 200 mV peak-to-peak, and the
immediate ripple voltage should be maintained between +10 and +30
VDC. Screw terminals +Vs and GND are for power supply wiring.

Note: The wires used should be sized at least 2 mm.
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ADAMEE DM

Power Supply +
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I:II:I:I:II:II:I:IEI:II:II:II:I| Q
DD:DDEGEDEDD‘ o]
I:II:I:I:II:II:I:IEI:II:II:II:I| [s]
I:II:I:EIEIEEIEEII:IEIEI‘ Q
[ ]

ooo
ooo
oao
oao

Ty o

-
|-
2
|-
o=

Figure 2-16: ADAM-5510 Series Controller power wiring

2.3.2 /O modules wiring

The system uses a plug-in screw terminal block for the interface
between 1/0 modules and field devices. The following information
must be considered when connecting electrical devices to I/0
modules.

1. The terminal block accepts wires from 0.5 mm 2 to 2.5 mm.

2. Always use a continuous length of wire. Do not combine wires to
make them longer.

3. Use the shortest possible wire length.

4. Use wire trays for routing where possible.

5. Avoid running wires near high energy wiring.

6. Avoid running input wiring in close proximity to output wiring where
possible.

7. Avoid creating sharp bends in the wires.

2.3.3 System Network Connection

The ADAM-5510 Series Controller has four communication ports.
These ports allowed you to program, configure, monitor, and integrate
the remote devices.

Network Connection for System Configuration and Download
The ADAM-5510 Series Controller has a programming port with a
DB-9 connection. This port (COM3) allows you to program, configure,
and troubleshoot the ADAM-5510 Series Controller from your host
computer. The programming port has an RS-232 interface and only
uses TX, RX, and GND signals. The cable connection and the pin
assignment are as follows:
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straight through cable QRS 2| e fLtal) Lol 6
RS-232 COM3 RS-232 (Prag, Port)
PC COM port straight through cable ADAM-5510M COM3 Analog Input
Analog Output
Digital Input
chD 1 1 NA :
RX 2 2 TX Digital Qutput
T 3 3 RX
DTR 4 4 NA
GND 5 5 GND
DSR 6 6 NA
RTS 7 7 NA
CTs 8 8 NA
RI 9 9 NA

Figure 2-17 System Configuration Wiring

RS-232 Network Connection for System Monitoring and
Integration

Since the connection for an RS-232 interface is not standardized,
different devices implement the RS-232 connection in different ways.
If you are having problems with a serial device, be sure to check the
pin assignments for the connector. The following table shows the pin
assignments for the ADAM-5510 Series Controller COM1 RS-232
port.

Note: The COM1 of ADAM-5510M and ADAM-5510/TCP is dedicated
as an RS-232 interface. However, the COM1 of ADAM-5510E
and ADAM-5510E/TCP is RS-232/RS-485 selectable. All
models of ADAM-5510 Series Controllers’ COM4 is RS-232/485
selectable.
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RS-485 Network Connection for System Monitoring and
Integration

The ADAM-5510 Series Controller provides RS-485 interfaces for
multi-drop network integration. The COM2 is a dedicate RS-485
interface (Screw terminals DATA- and DATA+ are used for making the
COM2 RS-485 connections). The COM4 is an RS-232/485 selectable
DB-9 connector. Usually, you will need to prepare an ADAM-4520
RS232 to RS-485 converter to link with host PC for data monitoring
See Figure 2-18.

/6' ) == = = = <{B|

1 vte]

ADAM-4520 3
=
|

com4
RS-232/485

4 RS-485/232 Converter

]EEJJL\JJLDJL}UUJU‘ e}
|JEEJ]EU]EEJEUUJU‘ o
|:IEE:IJ[CIJEE:IEEB:IE‘ o
|7I['.I'7IJEH"\FEZIGHI'["\H‘ e}

| [

COM2 RS485

Figure 2-18 System Monitoring Wiring
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Ethernet Network Connection

The ADAM-5510/TCP and ADAM-5510E/TCP provide Ethernet
interface for network integration. Usually, you will need to prepare an
ADAM-6520 Ethernet switch or hub for connecting to other network
devices as following figure.

ADAM-6520
Ethernet Switch

Figure 2-19 Ethernet Connection
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2.4 Software Installation

When main unit installation is completed, you may begin to configure
the 1/0 modules and download program to the ADAM-5510 Series
Controller. ADAM-5510 Series Controller comes packaged with a
Utility CD, containing ADAM Product series Utilities as system
configuration tool. While you Insert the CD into the CD drive (e.g. D:)
of the host PC, the Utility software setup menu will start up
automatically. Click the ADAM-5510 Series icon to execute the setup
program, and there will be a Utility executive program installed in your
host PC. See chapter 3 I/0 Configuration and Program Download for
the detail operation.
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Chapter 3 1/0 Configuration and Program Download

This chapter explains how to use the ADAM-5510 Series Ultility to
configure the I/O modules and download application programs into the
ADAM-5510 Series system.

Two more utilities will be used to finish the configuration. The first one
is “SIMUSKE.EXE” which needs to be run on ADAM-5510 Series
system for simulating ADAM-5000E system. The other one is “ADAM-
4000-5000.EXE” which needs to be run on host computer for
configuring the 1/0 modules.

3.1 System Hardware Configuration

Before the system configuration, you will need to setup the
environment as we mentioned in Chapter 2.1: System Requirements.

3.2 Install Utility Software on Host PC

ADAM-5510 Series systems packaged with a Utility CD, containing
ADAM Product Series Utilities as system configuration tools. While
you insert the CD into the CD drive (e.g. D:) of the host PC, the Utility
software setup menu will start up automatically.

Click the ADAM-5510 Series icon to execute the setup program. After
installation, you will find related directories under “ADAM-5510 Series
Utility” directory as following.

————ADAM-5510M-5510E Utility

Config (Configuration tool SIMUSKE.EXE)
Program (ADAM-5510 series utility)

Source (Image, function libraries and examples)

Example (Example programs)

———————Basic_Function (Basic function examples)
L ModbusRTU (Modbus RTU examples)
Image (ADAM-5510M/5510E Drive C image file)
Library (Function Libraries)
—5510_Lib (Basic function libraries)
——ModRTU_Lib (Modbus RTU libraries)
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——ADAM-5510TCP-5510ETCP Utility

+———Config (Configuration tool SIMU5SKE.EXE)

+————Program (ADAM-5510 series utility)

Source (Image, function libraries and examples)

*Drive_D (Drive D files for ADAM-5510/TCP and 5510E/TCP only)
*Default_files (Needed by ADAM-5510/TCP and 5510E/TCP only)
*Extension_files (Option files for ADAM-5510/TCP and 5510E/TCP only)

Example (Example programs)

Basic_Function (Basic function examples)

*DemoModbus (Simple examples of Modbus/RTU and Modbus/TCP)

*httpEx (Examples of HTTP server and CGI function)

*Mail (Example of sending mail function)

ModbusRTU (Modbus RTU examples)

*ModbusTCP (Modbus TCP examples)

*TCP (Examples of TCP and UDP connections)
Image (ADAM-5510/TCP and 5510E/TCP Drive C image file)
Lib (Function Libraries)

5510_Lib (Basic function libraries)

*http_Lib (HTTP function libraries)

ModRTU_Lib (Modbus RTU libraries)

*ModTCP_Lib (Modbus TCP libraries)

*Sockets_Lib (Socket libraries)

* For ADAM-5510/TCP and ADAM-5510E/TCP only
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3.3 ADAM-5510 Series Utility Overview
3.3.1 COM port selection for host PC.

SEIEY
File Help
Local System ADAM 5510 Seres
@||m| By wi| E| @ [COMT >
My Computer - -
Harne: [ cize| Type [ Modified Name [ Size] Type [ Modified [
ELG] Local Disk
= Document (D] Local Disk
&) Compact Disc [E:) Compact Disc
(] Cantrol Panel System Folder
=|
< | |
4 object(s) [0 bytets)

3.3.2 “Refresh Folder” button for displaying the files and
directories on drive D: of ADAM-5510 Series system.

Hil ADAM-5510 5i Utility {Yer 1.26) I |
File Help
Local System: ADAM 5510 Series:
g wi|m| v ﬂ'cown =l
My Computer | -
Name [ size Tupe [ Modiied Hame [ sz Tupe [ Modified [
=cic) Local Disk CICONF FieFolder  2004/04/15 402.00 AM
(=2 Document D) Local Disk (C1WEBROOT FieFolder  2004/04/15 402.00 AM
£ Compact Disc [E) Compact Disc [S14UTORUN BAT KB MS-DOSB.. 2004/04/15 402:00 AM
58] Control Panel System Folder [ axe796.COM 13KB MS-DOS A 2004/04/15 402:00 AM
=| ||Icraioexe KB Application  2004/04/15 402:00 AM
[ISOCKETP.EXE 48KB  Application  2004/04/15 4:02:00 AM
4| |
4 object(s) o byte(s) & object(s) o5.4 KB(751,616 bytesfree)
D~ |
dir
Voluse in drive D has no label
Yolume Serial Number is 3469-17E9
Directory of D::
CONF <DIR> 04-15-2004
VEBROOT <DIR> 04-15-2004
AUTORUN BAT 128 04-15-2004
AX8796  COM 13,312 04-15-2004
CFGIO EXE 35.328 04-15-2004
SOCKETP EXE 48,896 04-15-2004
6 file(s) 97664 bytes
751.616 bytes free
del VORKERRD.EXE
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3.3.3 “Config ADAM” button for configuring analog input/output

~islx]
Fil= Help
Local System ADAM 5510 Series
o = Gm| E@fcow
My Computer = -
Name [ Siee[ Tope [ Modiied HName [ SeelTupe [ Modified |
=cic) Lacal Disk CIconF File Folder  2004/04/15 4:02.00 AM
B —loi=fyE e
ADAM-5510 Analog 10 Confi =0 x
£} Compact Disc 1) L] ———— =
(5] Contral Parel Node ID: 03 HEX
Slad | Slott | Sz i3 | BT
Desciption: [SDAM-5017 B-channel analog input module
Input Range: 41| [FRRING =
%
w1y
+0- 500
" - 150y
‘ 4 0 mh
4 object(s) 0 byte(s)
@SLOTI -1 —1 -1 _Caresl | -
@SLoT2 19 08 -1
@5IoT2z -1 -1 -1
@SLOT3 04 08 -1
008 ~1 -1
1
2
3
1
5
6
7 08 —
@SLOT3 -1 -1
@ADANS510MIOCFG-END -1 —1 -1

3.3.4 “Launch Terminal” button for launching terminal emulation

[l ADAM-5510 St ity (Yer 1.26) =18 x|
Fll= Help
Local System ADAM 5510 Series
|m| 95|‘., L] ﬂ'com =
Iy Computer | =
Name [ Siee[ Tupe [ Modiied Name [ siee[ Tupe [ Modiied [
=c(c) Local Disk ClconF File Folder  2004/D4/15 4:02:00 AM
= Document [D:] Local Disk CIwEBRODOT File Folder 200404715 4:02:00 AM
£} Compact Dirc [E:) Compact Disc S14UTORUMN.BAT KB MS-DOS B.. 2004/04/15 40200 AM
(5 Control Panel System Folder 7 xerse.com 1B MSDOSA. 2004/04/15 4:02:00 AM
—| ||EicrainexE KB Application  2004/04/15 4:02:00 AM
I SDCKETR.EXE 48KB  Application  2004/04/15 4:02:00 AM
Kl | |
4 ohjectis) [0 bytets) & objectis) [55.4 KB(75 1,616 bytes Free)

dir
Volume in drive D has no label
Volume Serial Number is 3469-17E9
Directory of D:%
<DIR> 04-15-2004
<DIR> 04-15-2004
04-15-2004
04-15-2004
04-15-2004
04-15-2004

4
6 file(s) 97.664 bytes

751,616 bytes free
del WORKERRD EXE
L ERNY
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3.3.5 “ADAM-5510/TCP Configuration” button for configuring
network, FTP/HTTP server settings and performing system
initialization function.

T ADAF- 3510 Sevies Utility (Yer 1.27) =18 x|
Pl M
||l |

ADAM-S510 Seis:
|E] =] 2a]w|Efm | m|CEj@ow 5] ‘
H—L—‘—l—’:—u-@jl\ -
I

DTS .. 5510 1 Contnmation

EE [~ A SS10/TCP System Cont. & Ink. P
3 Documert () - C /15 4 02 00 AM
|8 Corpuet D[] i IPFDHCR 115 & (2 00 AM
) Conirod Panel & SuciF  DHCP ™ Obesn DN addves: sutomaticaly 15 & (200 &M

N

Galewey: .|

[ ]
~ FIFRHTTP Configusiion

Fiightt: [~ Change Dir Fightt: [~ Gt Filex —
* chjectis) Jobrt r . I o Fine |
[ =1
dir ™ white Fio I UseCGl
Voluse in drive I ResdFie

;I_! l-lzomi?l BI
iresctory o
F <D0 Update

VEBROOT <Dl
AUTORUH  HAT

AXG796  COM | | Sysem Iniskenbon
0 EXE Sysrenbies [ HTTPFIR Server [ FTPSene [ HTTRSeves o |
[SOCKETE  EXE 4 - - J
6 failei:
TII STy DyTET TR
ldel VORKERRD EXE

3.3.6 “Image Worker” button for backup drive D as image file and
restore image file to drive D.

1-3510 Series Uiy (¥er 1.75) ~lalx
Fie
| Local Syatem | ADAME510 s
e E e ®f | ||zl o m| @pEen =
Wy Ciergn e =] )
Naerm. [ Son[ Type ] Hamn [ Son] Tipe ] [
EHE Lol Dich CICONF FleFolds 20047415 A2 00AM
| &0 Dot (0] Leal Dk I WEBROOT Fier Foskcdor 20040415 A (2 0 AM
0 Compact Dise [E] Compact Disc 2 BAT KB MSDOSB. 200404115 40200 2M
38 Carirod Parel System Fobder (S aa7o6.00M THD MSDOSA. 20041415 40200 4M
=| |Screoee IKD Agchcsion 2004104715 40200 4M
(DsocrETPEE KB fgpkcaion 20040415 40200 AM
X
n:u-wnhmwﬂ-
o Image
 Low Speed (10 mewtes] Hee |
™ High Speed [4 minutes) mm'
< |
e Image |
+ chietls) [brtels) | — | B5.4 B(7S1,616 btes Froe)
g ]
fonioe] 3
[dir
Voluse in drive D has no TATET
Volums Serial Husber is 3469-17EY9
Directory of D:
<DIR> 04-15-2004
WEHROOT «DIR» a4-15-2004
AUTURUHE BAT 128 04-15-2004
|m7-u COM 13.312 04-15-2004 E
0 EXE 35,328 04-15-2004 4:22p
[SOCKETP  EXE 48,896 04-15-2004 422
6 file(s) 97.664 bytes
751.616 bytes free
de:] WORKERRD . EXE j
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3.3.7 “Download” button for copying files to ADAM-5510 Series

18]
File Help
Local System ADAMEE10 Series

SN E wi|m@| 7&|@jcom -]

C\Program Files'\ddvantech"ADAM-551 0T CP-5510ETCP Ut = | -

Mame [ Size] Tupe [ Modified Name [ Size] Type [ Modified [

= SIMUSKE EXE 7B Application 20044077 (I CONF Fie Folder 200470415 4:02:00 AM
(CJwEBROOT Fie Folder 200470415 4:02:00 AM
[FAUTORUN BAT 1KE MSDOSB.. 2004/04/5 4.02.00 AM
[™]4:¢8796.COM 1KB MSDOSA.  2004/04/15 4:02.00 AM
[Tl cFaIn.ExE 36KE Application  2004/04/15 4:02:00 AM
[SOCKETPEXE 46KE Application 2004704115 4.02.00 AM

File transfer

Transfeting: [C:AProgram Files' dvantech\ADAM-5510T CP-551 0E TCF

File court  [777

4 Pogess:  [NEEN
|1 object(s) [78.9k8 bytes free)

Yolume in drive D has -
Yolume Serial Nuaber 1

Directory of D:x

CONF <DIR> 04-15-2004 4:22p

WEBROOT <DIR> 04-15-2004 4:22p
AUTORUN BAT 128 04-15-2004 4:22p
AX8796 COH 13.312 04-15-2004 4:22p
CFGIO EXE 35.328 04-15-2004 4:22p
SOCKETP EIE 48.896 04-15-2004 4:22p

6 file(s) 97,664 bytes
751.616 bytes free

del WORKERRD EXE
C:\transfer /R D:\SIMUSKE_ EXE
<<Transferring File...>> j
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3.4 Example of I/O Module Configuration
3.4.1 Install ADAM-5510 Series Utility

1. Insert the ADAM Products CD and setup ADAM-5510 Series
Utility.

2. After the ADAM-5510 Series Utility has been installed, you will
find two directories under “C:\Program Files\Advantech\ADAM-
5510 Series Utility” directory. They are named “ADAM-5510M-
5510E Utility” and “ADAM-5510TCP-5510ETCP Utility”. So if
you are using ADAM-5510M or ADAM-5510E, you have to use
the files under “ADAM-5510M-5510E Utility” directory. If you
are using ADAM-5510/TCP or ADAM-5510E/TCP, you have to
use the files under “ADAM-5510TCP-5510ETCP Utility”
directory.

131 x]

File Edt View Favortes Tools Help ‘
$Back - o - 2] | @seanh |[Faders oy | B2 I X w0 | -
Folders % | | Mame_+ | size [ Type | Modified [

E |+ |C2apam-s510mM-5510€ Uty File Foldsr 7/6(2004 1:16 AM
(] ADAIM-5510TCP-SS10ETCR ity File Foldsr 7/6(2004 1:11 AW

=] ADAM-SS10TCP-SS10ETCP Utilty
Config

uuuuu
=] Drive_D
(] Default_files
[ el —
1 (] Extension_files
] WebRoot
=] Example
(] httpEx
mall
2] MadbusRTU
] ModbusTCP
(] TCP
L] obj

-] 5510_Lib
(] http_Lib
-1 MadrTI_Lib
L] soon
. 5510
(] sockets_Lib B

2 object(s) (Disk Free space: 3.78 GB) [0 bytes [\ My Computer
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3.4.2 Configure the 1/0O Modules by ADAM-5510 Series Utility

Following steps will use ADAM-5510/TCP as an example to
demonstrate how to configure the ADAM-5017 Analog Input
Module.

1. Programming Port Wiring for configuration.

L &
Y B

straight through cable ! =
RS-232 COM3 R$-232 (Prog. Port)
PC COM port straight through cable ADAM-5510 Series COM3 Analog Input
Analog Output
Digital Input
cD 1 1 NA Digital Output
RX 2 2 TX
X 3 3 RX
DTR 4 4 N/A
GND 5 5 GND
DSR 6 6 N/A
RTS 7 7 NA
CTs 8 8 N/A
RI 9 9 NA

2. Connect INIT* pin to power GND pin and then reboot.
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3. Please click “Program” directory under “ADAM-5510TCP-
5510ETCP Utility” and run “ADAM5510.EXE", which is so
called ADAM-5510 Series Utility. You will find following figure.

Il ADAM-5510M Utility (ver 1.21) =121 x|
File Help
Local System ADAM 5510 Series
B 2 we|E| oo
Mame [ Sice[ Type [ Modified Name [ Size[ Type | Moditied
=3 Local Disk () Local Disk
= Document [D:) Local Disk
&) Compact Disc (E) Compact
2 public an ‘ackos’. Netwark D
52 Taols on'ackos'| Netwark D =
=2 group on acloa" Network D
(=] Control Panel System Fol
4 | < 2 |
7 abject(s) |0 bytets)
=l
=
Il ADAM-5510M Utility (ver 1.21) =121 x|
File Help
Local System: ADAM 5510 Series
SRR ] (mh o5, || [com -
C:\Program Files\Advantech =] [ -
Mame [ size| Type [ Modifed [Name [__size| Tupe | Modtied
(21 ADAM-5510M 5510 Uiy Fie Folder  2004/07/C C1conF FleFolder  2004/04/15 305.00 &M
(CFADAM-5510TCP-S510ETCP Uity FileFolder 2004207/ [Z1AUTORUN BAT KB MSDOSB.. 200470415 30500 4M
[T xe796.C0M 13KB MS-DOS A.. 2004/04/15 30500 M
[T CFEI0.EXE KB Application  2004/04/15 3.05:00 &M
= ||FsockeTrExe 43KB  Application  2004/04/15 3.05:00 &M
0l | | | |
2 abject(s) |0 bytets) 5 abject(s) 95,4 KB(816, 175 bytes fres)
D~ -
dir B
Yolume in drive D has no label
Yolume Serial Number is 0F6A—1704
Directory of D:\
CONF <DIR> 04-15-2004  3:54p
AUTORUN BAT 128 04-15-2004  3:55D
Y8796 COH 13,312 04-15-2004 3:54p
CFGIO EXE 35.328 04-15-2004  3:55p
SOCKETP _EXE 48.896 04-15-2004  3:55p
5 file(s) 97.664 bytes
816,128 hytes free
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5. Click “Config ADAM” button. Select Slot3 and configure the
input range.

FIM ADAM-5510M Utility {¥er 1.21) & x|
Fie Help
Local System ADAN 5510 Series
PR |
C:\Program Files\Advantech =]
Name [ size[ Type [ Modified Mame [ Size[ Type [ Modified
1 ADAM 5510M-551 0 Uity File Folder  2004/07/C C1CONF File Folder  2004/04/15 305:00 AM
(7] ADAM 5510TCP-5510E TCF Lty File Folder  2004/07/C [F14UTORUN BAT KB MSDOSB.. 2004/04/15 30500 AM
[ eoca736.00M 13KB MS-DOS A.. 2004/04/15 30500 AM
[=crein.exe KB Application  2004/04/15 305:00 AM
[=1SOCKETPEXE 4BKB  Application  2004/04/15 305:00 M
-5l
Node ID: [20 HEX
Siotd | slot1 | Siot2
Desciiption: [ADAM 5017 -chanrel analog input module
Input Range: &1
< |
2 abject(s) [obyteds)
@SLOT2z —1 -1 -1 -
@SIOT3 04 08 -1
008 -1 -1
108 -1 -1
5o i on Canel
308 -1 -1
408 -1 -1
508 -1 -1
6 08 -1 -1
7 08 -1 -1
@SLOT3 -1 -1 -1
@ADANS510MIOCFG-END -1 -1 -1

6. Download I/0O Module Configuration Tool “SIMU5SKE.EXE”
under “Config” directory onto Drive D: of ADAM-5510/TCP.

SEIE
Fle Help
Local System: ADAM-5510 Series:
H=E R @] » || oomr ]
E\F’mglamF\\Es\Advanlech\ADAM—EETDTEP—EETEIETEPUNlIy\EunhgI | \ =]
Name | siee[ Type | Modified Mame: [ siee[ Type [ Modified
ES\MUEKE EXED 79KB  Application  2004/05/C 1 CONF Fle Folder  2004/04/15 305:00 AM
[F1AUTORUN.BAT KB MSDOSB.. 2004/04/15 30500 AM
[Faxarse.com 13KB MSDOSA. 2004/04/15 30500 AM
Fcraio.exE KB Application  2004/04/15 305:00 AM
CISOCKETR.EXE 48KB  Application  2004/04/15 30500 AM
Transferting: [C:Program Files"Advantech'ADAM-5510TCP-E5T0ETCF
File count: 177
Progiess: [l [1]
« E—
1 object(s) [78.zk8 126 bytes Free)
dir =
¥olume in drive D has no label
¥olume Serial Humber is OF6A-1704
Directory of D:\
CONF <DIR> 04-15-2004  3:54p
AUTORUN BAT 128 04-15-2004  3:55p
AX8796  COM 13.312 04-15-2004 3:54p
CFGIO EXE 35,328 04-15-2004 3:55p
SOCKETP _EXE 48,896 04-15-2004 3:55p
5 file(s) 97.664 bytes
816,128 bytes free
C:\transfer R D:\SIMUSKE.EXE
<<Transferring File.. . >> j
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7. Set DIP SW6 as ON.

COM Port Selection for Configuration Tool:

DIP

SW6

ON

COM1/RS-232

8. Set DIP SW1 to SW5 as OFF.

ID Address =0
DIP | SW1 | SW2 | SW3 | SW4 | SW5
OFF 0 0 0 0 0

9. Run “SIMU5SKE.EXE"” and check the Communication Tool does
use COM1/RS-232 port.

181
Fils  Help
Lozal System: ADAM 510 Serier
@@ o] i |Efm 2 1 5 ] e
My Computes A |
| See] Tope | Modified Name [ Soe] Type T Hadhed
Local Dik _JCONF FileFoldee 200470415
Local Dish SJAUTORUM BAT WE MEOOSE 200
Compact =] aToe COM %8
Mtk ¢} CICEGIO EXE R Ay
Metwodk. [ =] dEsmmEEE>  rws ook
Hteock. [ CTEOCRETP S KD Apghoston 205 30500,
Systom Fol
al ] & L1 |
1 ohiect{z) 1736 KBTS, 744 bytes fres)
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10. Connect Host PC to COM1/RS-232 on ADAM-5510/TCP by
null modem cable.

AT B
& o
COM1 RS-232 :] &l |
Null modem cable \f_} | =i | Lo = =3 &_;
RS-232
PC COM port Null modem cable ADAM-5510 Series COM1 Analog Input
Analog Output
Digital Input
CD 1 1 CD Digital Output
RX 2 RX
T 3 3 TX
DTR 4 - = 4  DTR
GND 5 5 GND
DSR 6 6 DSR
RTS 7. 7 RTS
CTS 8 - 8 CTs
9 9

11. Insert the ADAM Products CD and setup ADAM-4000-5000
Utility.

| Pl vew Faverter ook ek
| depeck - = - 5 | Ehsesrch | DyFoses (B W o w I
[ Foiders x L | Marre_ [ o | Type
—- ] Advantach I | | (| S A AN e M08 Applcation
= (] ADRM-4000-5000 Uity - ] R TS 440 MG Fle
(1 helo program ] CHEO00FLIMG 4KE MG Fie
O o . e Z00B MG
9 ] ALWM-S510M-SS10E Ltiky Selact a0 e o vitew s S FILEMOVE AV 1 vdeo o
i _-,mm.m-,umnmmJ description. FINDCEMP 44T THE Voo Clpy

T LIS
- |

(d

L coriig i W] hestory bt 24D Text Document

- Som st

1 Presgraen
= 1 Senmen

- £ teive B P Hstepek Maces

2] sockets_Lb -
Pl : 'S J_q" l ol

[7 cleanctis) (D ree space: 3.74 GE) =T = My Compuenr
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12. Close ADAM-5510 Series Utility and run ADAM-4000-5000
Utility “ADAM40005000.EXE”".

igix

Henl (M Seling

L T —
Dodole [t ¥]
Dorsbie r
Shop B [ —
Pty [ —
Tirme Dt [m—

peorch imtabe mothdes =

Evter ston sddenss botwsen 0 anc 255 somal ([ op D

Cancal |

oM Port st (&

13. Search the ADAM-5510/TCP Module and configure the input
range of ADAM-5017 Analog Input Module.

G ADA-4000-5000 Utility {¥er 210,06 =l =|
| Bl 5wl
- 1i3 ADAMSIT
A oM Satting & Calbention
uml-nm trout Banges: (s v _9 =] Zeold |
I SoEos
¥ s Diota Format » 3 B Spnta |
W oo Irvagention T [ s (501 | | I T |
T
T Dala fues = -
o) F oo [0 F [ Wik ot | | Lotbam 3 ot
:gg: 7 CHi (o ] | Hidkam e (af | | Loban 6 0
:g:;, 7 oo [ T = s o2 o
[, ] - r
| e P o i Updete Seltiosuccoeded! | 5 oy | [LDMRem &3 0t
ITH 7]
Tkl 7 o[ o | | Lok @ i
7 ons[d L P on | | Lo @ o0

P o [Twes W [ Hidken crom | | LOdkem & o)
Befesh | Updaie |
=y (&

14. Close the ADAM-4000-5000 Utility. Disconnect INIT* pin to
power GND pin and then reboot ADAM-5510/TCP.
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3.5 Initialize the drive D: to default settings. (For ADAM-5510/TCP
and ADAM-5510E/TCP only)

Following steps will show you how to initialize the drive D: to
default settings for ADAM-5510/TCP. The drive D: of ADAM-
5510/TCP will return to initial files and settings after this function
is performed. You will get the same result when you perform the
same steps for ADAM-5510E/TCP. As there is no system files
on drive D: of ADAM-5510M and ADAM-5510E, you can simply
neglect this section and go to section 3.7.

1. Connect INIT* pin to power GND pin and then reboot.

[

DATA+

DATA-

2. Click on “ADAM-5510/TCP Configuration” button.

#1 ADAM-5510 Series Utility (ver 1.27)

=181

File Help
Loc. ADAM 510 Series:
&|E[ o] 2a[[s m[e] 2): w|m|(Aaron -
My Computer - B -
Harne: [ cize| Type [ Modified Nae [ siee [ Tupe [ Modified [
=cic) Lacal Disk (CICONF File Folder  2004/04/15 60000 AM
= Document (D] Local Disk (C1WEBROOT File Foldsr  2004/04/15 6:00:00 AM
Compact Disc 1] Compact [F1AUTORUN.BAT KB MSDOSE.. 2004/04/15 E:00:00 AM
(53 Conirol Panel System Fol [laxerse.com 13KB MSDOSA. 2004/04/15 600,00 &M
=| | [Flcraioe<e KB Applcation  2004/04/15 600,00 &M
[s0CKETR.EXE 48KB  Application  2004/04/15 6:00:00 &M
4 | |
& object(s) [0 byte(s) 6 object(s) [o5.4 KBU751 616 bytes Free)
cdn 5|
dir
Voluse in drive D has no label
Volume Serial Number is 106A-19D6
Directory of D:%
CONF <DIR> 04-15-2004 6:02p
VEBRO! <DIR> 04-15-2004 6:02p
AUTORUN BAT 128 04-15-2004 6:02p
AXB796  COM 13.312 04-15-2004 6:02p
CFGIO EXE 35,328 04-15-2004 6:02p
SOCKETP EXE 48,896 04-15-2004 6:03p
6 file(s) 97664 hytes
751,616 bytes free
del WORKERRD.EXE j
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3. Select “HTTPFTP Server” item and click “Go” button.

=e ks 510 CF Sstemn Col, & bl
(= Chexcamneit [0 ] pastion
& Compact Diss [E:] ~ IP/DHCP
(] Contiod Parel  StaicIP  DHCP I~ Obkein DHS addvess automoticaly

Addees: ] i Frimary DHE: _ -

Gatellayr p .l -

J |
~ FTPEHTTP Conliguation =
TP [~ HTTP

10 I 10

Passwerd [ Parsword
—_ Flights: Fiights:
s it [ Charge Di Ghtt: [ Gt Fies
ey I Coest/Dsl De I Pod P
dir ™ Wirite: File ™ UseCGI
Vol in dri
Voluss Sexial ) I ResdFie
Directory of D -

HE <D Updsie
VEBROOT <D [ |
AUTORUN  BAT
AXATIE  COM  Gusten Iniisks
CFG Exk W Spem J' FTPServer [ HTTP Sevee € Go
6 file(:

A 40200 AM
15 & 12 0 &M
N5 U200 AM
15 40200 AM

715 80200 AM
A5 40200 AM

TET. GI6 Dy Tre Trm
1 VORKERRD EXE

d

Click “Yes” to initialize drive D and it will be formatted and all

the files on drive D will be lost. If you would like to keep the

drive contents, please go to

section 3.8.

fMADAM-5510 Series Utility (¥er 1.27) & x|
File Help
Local Syster: ADAM 5510 Seles:
2 3 wi|E| @ ﬂ|com =l
My Computer | |
IS .o 5510, TCP Configuration X [
SCC - Adam5510/TCP System Cont. & I 15 4.02:00 AM
=) Docurert [D:] [~ System Configuration /15 4:02:00 AM
£ Compact Diss [E) - IP/DHCP 115 40200 A
54 Control Fanel & Static P (" DHCP I~ Oblain DNS address automaticaly 115 40200 A
Address: | i i Pritiay DNS: | i | /15 4,02:00 AM
15 0200 4M
Bovier | x|
Update
- & This action wil Format the D chive on ADAM-S510
ARG allthe dats on that chive will be erasei
l Are you sure? —
D _
— CED_w —
4
Rights Thange D P GerF
4 cbject(s) Dbyt B BRI
I~ CreauDel. Dit. I Post Fles
cd~ =
e I Wile File I~ Use CGI
Volume in driwe
Volume Serial 1 I/ ReadFile
Directory of
CONF <D Update
VEBROOT <D
AUTORUN BAT
[AX8796 COM System Intialization
CFGIO EXE 7 Gusten Fles @ HTTPFTP Server [~ FTP Server [~ HTTP Sewver
SOCKETP EXE ’7 dw o = =
6 file(:
75T, 515 DyTes TTEE
del VORKERRD.EXE
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5. You will find the initialization process is performing.

HINADAM-5510 Series Utility (Ver 1.27) e x|

Fie Help
Local System ADAM 5510 Series:
&|m] o] = | 8| w2 |@com -]
My Computer =l B |
TS ... 55107 Comtguration = I
= — &dam 5510/ TCP Spstem Conf. & Init /15 4:02.00 Ak
(= Document (D) ~ Spstem C /15 4:02.00 A4
45 Compact Disc [E:) i~ IP/DHCF A5 4:02:00 AM
(58] Contral Panel &+ StaticIP " DHCP [~ Obtain DNS address automatically /15 4:02:00 AM
LddEE——— —— ——r—r—n | /15 40200 A4
Gal
Transterting: [c:AProgram Files'dvantech®ADAM 5510 Seies LtliphaD
- FTP: H
T | Flecount [T ]
| | Poge:s:  [NEEN
P
o
ot ke |||
4 obiject(s, 0 byt
. i T AL TE I TP
C:\transfer /R I =]
<<Transferring | I wite File I~ Use CGI
<<Get ACK for E( I Fiea Fil
C:\transfer /R 1
<<Transferring 1 Update
<<Get ACK for E(
C:\transfer_lR 1 System | i
<<Transferring 1 | [ SyctemFies @ HTTPFIPSever [ FTPSever [ HTTP Server
<<Get ACK for E(
C:\transfer /R DT<EXUTI5 COE
<<Transferring File...>> :I

6. Click “OK” to finish the initialization procedures.

FIN ADAM-5510 Series Utility (Ver 1.27) 18] x|
Fie Help
Local Syste ADAM-5510 Seies
=1l ilm| @]
My Computer | =
N ... 510,77 Contgration———— X I
=CIC) — Al 5510/TCP Spstem Conf. & Init /15 4:02:00 AW
=2 Dosument (D) ~ System G 15 4:02.00 AM
&) Compact Diss (E7) - IP/DHCP 15 4:02.00 AM
(58] Contral Panel + StaticIP ¢~ DHCP [~ Obtain DNS address automatically 15 4:02:00 AM

eadesss [ Ameons [ [ e
Gawway| | [ [
E

T ) )
 FTRLHTTP Configuration @ System initial Successfuly!
FIF—

Password

I —
Rights: [ Change Dt Rights: [~ Get Files
T T o T Creat/Del Dit Post Fies
<<Get ACK for E( - L =
I~ wiite File I Usecol
C: \transfer /R |
<<Transferring | I™ Read File

<<Get ACK for E(

Update

C:\transfer /R 1
<¢<Transferring 1
<<Get ACK for E( |'5yslem

7 System Fies @ HTTPFTP Sewver [~ FTP Sever [ HTTP Server |

C:“transfer /R 1
<<Transferring 1
<<Get ACK for EOT
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7. The directory of drive D will be refreshed as following picture.

T ADAM-5510 Series ULy (Yer 1L2T) =181 x|
e el
| = ADAZEND Serex |
EEEEE "| 2] S T
Hy Lomptes =] \ -
Hae [ see[Tipe | Modied Houe Sun| Type | Modlied [
=L Local Dick Calconr Fiafoldse 2004704715 £:00:00 AM
= Docuament [0 Local Dick CIwEsROOT FieFoder 004704715 600,00 AM
FoTom—— ] Compact ] AT ORLM RAT WE MEDOSE . SO00AMA5 6000 AM
() Cortrol Parel Syatem Fol EWM[]]M 1R MEOO0SA  0474NS 0000 AM
= [[Beranez B Apgleslion 004745 E 0000 AM
SsockrTe e KD Apghcsion 2004704715 600,00 AM
i i
# e} Otryte(s) | 8 cctish 5.4 ¥{751, 516 bytes free)
o™ -
dir -
¥oluse in drive D has no label
Voluse Serial Husher is 106A-19D6
Direclory of D%
ONE <DIR> 04-15-2004  6:02p
VEBROOT <DIR> 04-15-2004  6:02p
AUTORON BAT 128 04-15-2004 B D2p
AXB796 COM 13.312 04-15-2004 6 02p
10 EXE 35,320 04-15-2004 6:02p
|[SOCKETF EXE A8 _BY6 D4-15-2004 E:03p
6 tile(s) 97.664 bytes
751.616 bytes free
A1 WORKERED EXE j

8. In this demonstration, you will find the FTP & HTTP Server file
is under “WEBROOT” directory.

T ADAM-5510 Series ULy (Yer 1L2T) =181 x|
e el
| i ADAZND Serex |
EEEEE "|—2J IR A e
Hy Lomptes =] \WEBRUOT -
Nastee [ see[Tipe | Modied Ny Sizn | Ty Mol
=cic) Laal Digk m GIHD Apphcston 2004704115 E:00:00 AM
= Docuament [0 Lol Dich,
FoTom—— ] Coempact
) Control Parel System Fol
=|
il | 2
4 chisctis} D byte(s) | 1 chpetis) 62,8 B(751,616 bytes frem)
751,616 bytes free B
ldel VORKERRD. EXE
e \WWEBROOT
dar
Voluse in drive D has no label
Volume Serial Husber iz 106A-19D6
Directory of D SWE
<DIR> 04-15-2004  6:02p
A <DIR> 04-15-2004  6:02p
HTTPFTPD EXE 64, 256 DA-15-2004 E:03p
3 tile(s) 64.256 bytes
751.61¢ bytes free
A1 WORKERED EXE j

9. Disconnect INIT* pin to power GND pin and then reboot
ADAM-5510/TCP.
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3.6 Configure IP address and ftp/http user/password settings.
(For ADAM-5510/TCP and ADAM-5510E/TCP only)

Following steps will show you how to configure IP address and
users/password of FTP server and HTTP server for ADAM-
5510/TCP. Please note the default IP address is “10.0.0.1".
You will get the same result when you perform the same steps
for ADAM-5510E/TCP. As the Ethernet port is not supported by
ADAM-5510M and ADAM-5510E, you can simply neglect this
section and go to section 3.7.

1. Connect INIT* pin to power GND pin and then reboot.

2. Click on “ADAM-5510/TCP Configuration” button.

[Mavarssioseries miy et Ll
Fle Help
| Local Sysdes 1 [ NAM-EE10 v |
al@| | s =lm =2 =] S e == Y 1[€2) | B
My Computes = \ -
Mamn [ Soe[ Type | Modted Hame [ see] Type | Modiva |
= a5} Lecal Disk Cafconr File Folder 2004/04715 60000 AM
| Document (0] Lecsl Disk. CIwEBROOT File Folder 2004/04715 60000 AM
5 Compact Dice €3] Compact ElauTonun aaT KB MSDOSB.. 2004/04715 60000 AM
] Contiod Pamel Syatem Fel [ eeree.com 1HE MSDOSA. 2004/04115 60000 AM
=] [[Serain ez R Appheation  HN0AMAMS BO000 AW
J=nrEFTR ERF BB Apphcation  204MAA S EO0D0 AM
| X
4 chipectis] [0 tyteis) il B ol ) 5.4 KR(TSE, 616 bt Fross)
™~ l
it
Volume in drive D has oo Label
Volume Serial Nuaber is 10GA-19D6
Dareclory of D%
CONF <DIR> 04-15-2004 G:02p
VEBROOT <DIRY 04-15-2004 6 02p
AUTORUN DAT 128 0 5—_2001 G:U_ZD

SOCKETE  EXE 48 896 04-15-2004 603y
6 file(s) LGG4 tes
751.616 hytes fren
del VORKERRD.EXE j
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3. Select “Static IP” and fill in the IP address and Gateway IP.
Select “Obtain DNS address automatically” item. Click “Update”
button to perform the configuration.

=18]x]
Fo_Holp
Local Systam ADAMS51 1 e,
B|@| | sa] =m0 R o Y e T T - | ]
My Computes =] \ -
Hamo ] 77 s 5510, TCP Condiguration | I
= iC) /15 6:00-00 &M
I Document (0] /15 6:00-00 &M
&8 Compact Dise £:] B /15 6:00-00 &M
2] Contod Pamel & StalisIP  DHCP R bl NS ackdinss sudomaficall] A5 60000 AH
Addesr [150 ||m I |-1 Primary NS | | 15 B0000 AWM
A5 B0 &M
Gurwar 15z 168 1 [2a
T FTPETr G
FIP 1 [ HITP
: D:
Pastrnd. Pl
.“‘L Righiz [~ Changs U ™
:" gl ™ CreatDed O, ™ Poat Fies —_—
33z I Wil Fia I Usn OB E|
Volume
Voluxe Serisl 1 e
D reezlory ol
(CONF D1 Update
WEBROOT B _I
AUTORUN DAT
CFoto.  EXE IVF Fies T HTTPFTP Servtr [~ FTPSenver ™ HTTP Server Go | |
ICFGI0O  EXE Syttern e
ISOCEKETF  EXE - i
6 filef
TET_hTh hytes Frees
ldel VORKERRD.EXE j

Note: Above settings is only an example. You have to configure the
network settings by your network environment.

4. Click “OK” to finish the network configuration.

A5 BO0D0 AWM
15 6 0 0 &M
15 60000 AM
/15 60000 AM
F15 60000 AM
A5 60000 AM

Fin Mol
| Local Systee ADAMEEI0 Sese:
=2 - A CP Sysiem Cord 4 Init
(= Dzt [ ] Syalem akan
|8} Conpsct Diss [E1) IFAUHCF
50 Contol Parel & SaizlP ~ DHEP 7 Oblsin DNG addaes susmaticaly
agvee 2 0 T Ja Piitan ONG: I I
Gaewar[i22 [i8 i e
=
~ FIPSHTTP Conkowaion— (1) e
FIF ‘-sr)
o T =
Patsrroid:
11”5] || || R chnaeoi Fghts. [ Getries
= I~ Cimat/Del D I Post Fies
Og;_:;ecturv of g'l I \Wis Fie I Usm Gl
<Dl
AUTORUR HAT l_ Fioad Fis
AXBTIG COM
-FGLO EXE Updale
KETF EXE —I
6 Lalel: 3
1 WORKERRD.EXi| | ¥ &bl [ HITPFIPS FIPS HITPS: G
Cistransfer JR D e o u oo G | aree —DI |
<<Translerring I
ccGrt ACK for EOTS S
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5. Fillin the user name, password and access right for FTP
server and HTTP server. Click “Update” button to perform the

configuration.

i ADAM-SS10 Series Wity er L2T)

Fie Helo

[ Local Systenc [

Blo| o] sl ==m 22

My Compuber k

Hame i 177 Adaem- 5510/ TCP Configuration

=i ~ Adar S510/TCP Syitem Card, & It |56 0000aM

=3 Document (0] | Syatem 156.00,00 M

453 Companct Dise: [ ] [ IPOHCR 715 6 OO0 A8

) Contd Panel % Sioic|P [~ DHCP [ Dblin DHS addnss suomaticaly 15 600,00 4
T e T T Prmsy DG I I | /15 00100 Al

15 6000044

Gateway [1% |na 1 EN :

r Systen Iritiskzation |
el VORKERRD. EXI | 7 Soeifin [ HTTFFTP Sever [ FTP Servmt [ HTTF Serem G |

=

Note: This utility can only let you configure one user for FTP server and
one user for HTTP server. If you would like to configure multi-users
for FTP server and HTTP server, please refer to chapter 4.

6. Click “OK” to finish the configuration.

AT ADAM-5510 Sevies Uiy (Ver 1,77}

Fils Help
| Local Syem:
=]t N I |
My Comguitn
Name H —I
SCiC) | Ao 551 VTP Sywten Cond. & bt /15 60000 AM
] Ca 1560000 AN
& Compact Disc [E:)  IP/DHCP || | jrseon00am
() Cotcd Pwnl & SemiclP ( DHCP 7 Obtan DMS sddess suromaticaly 15 6.0 00 A
adder 12 [0 1 |8 pspone] ] 0 0 16 600,00 &M
15 60000 AM
nm,l\sv e 1 £
T ==
e (i)
FIP
moep— D
Pasrwmed: [HEHT
11 T Pighis -
E [ Dhargn Da Rightr [ Giel Fies
i‘—"““’w  CreatDel Di F Post Fies
creto.  ExE 7 Wit 7 Usa Gl =
[SOCKETF  EXE
6 Lalm{s | | ResdFas |
ldal VORKERRD.EXI
C:stransfer /R 1| |
ot e o s;a_n Fizs [ HTTPFIPSever [ FIPServer [~ HTTPS 6o
:trassfor /R 1| o e
tiTranslerring |
tiGet ACK tor EOTTY

7. Disconnect INIT* pin to power GND pin and then reboot
ADAM-5510/TCP.
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3.7 Download and run the application program automatically after
boot up

Following steps will demonstrate the function by updating
“AUTORUN.BAT” and run “DHCPSTAT.EXE” automatically
after boot up.

1. Download the “DHCPSTAT.EXE” onto ADAM-5510/TCP.

T ADAM- 551004 LREiLy (Ver 1.71) 1o x|
Lol Sysmem: 1 ALV BE10 Sarins:
B|®| ] 5] EE[m 2 oo Y I |
C\Progeam Files\Advantec LM -S5O CF 551 0F TCP Liniey\Sounes. 1' -
Hasme [ soa] Twe [ Medhed Hame [ sie] Type [ Modhed
1 Wabfoct FleFoider 200420706 1:11:42AM CICONF FlaFoldee 200470415 20S00AM
::h:r_l\-dﬂr TEE  Agpheaton AL 21000 P INII[IHIIFIHI 18 M50058 2004045 30500 AM
Hroget oo THE Agphcation 00442 41000 FM = et com THD MSDOSA. 2004704115 20500 4M
o (ETEERY DR iSgpheston 0040407 & 1000 P CRGID XX TR Agpcaton 20040415 30500 A
o e INE Agphcstion 00442 1000 FM [DUCPSTATEES 15 Apghcsion  2004714/15 £00.00.4M
CIMAKEMALDE 2068 Agplestion  200004/12 410:00 P [IsINUSE oE PO Apchcsion 2045 4 0000AM
:HHIIJMNI EE KB Agpheshon AL 21000 P :.‘GIII FETPEXE KB Agphcaton 208045 30500 AM
Bing exe KB Aophcation 00442 41000 FM
| | 4l (L |
W obiectis) 170K 7 chiestis) 11925 K7L, 20 bytes fres)
d: py
(e _I
RN
i
Voluas in drive D has no label
Yoluae Serial Nusber is OF6A-170A
irectory of D:
ISTMUSKE EXE B0.128 04-15-2004  4:07p
(CONF <DIR> 04-15-2004  3:Sdp
AUTORUN DAT 120 04-15-2004 3:59p
AX8796  COM 13,312 04-15-2004  3:Gdp
[(CFGIO EIE 35 328 04-15-2004 A:55p
DHCPSTAT EXE 19,328 04-15-2004 4:02p
[SOCKETP EXIE AR BY96 04=15-7004 2:55p
T Lalm{m) 197,120 bytes
716,286 bytes free

2. Edit “AUTORUN.BAT” under “Source\Drive_D\Default_Files”
directory.

& autorun.bat - Notepad o ] S

File Edit Format Help

AXBFOE Ox60 ]
PATH T,

SET FTPDIR=D:“wehRoot

SET HTTP_DIR=D:“webRoot

SET SOCKETS=D:“COMF

socketp

D:"DHCPSTAT. EXE |

] H
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3. Update “AUTORUN.BAT” to ADAM-5510/TCP in the utility.

iBix]
File Help
Local System ADAM 5510 Series
B EElE vlm(on ]
C:\Progiam Files VAdvantech\ADAM-5510TCP-5510E TCP Utiiy\Sowces x| -
Hame: [ Size| Type [ Modified Name. [ siee Type [ Mocified
CICoNF File Folder  2004/07/06 1:11:42 A E File Folder  2004/04/15 305.00 AM
{autorun b3l KB MS-DOS .. 2004/07/06 11:56:24 PM KB MS-DOSB. 2004/04/15 4:00:00 AM
= 4xB796.COM 13KE MSDOS A 2004/05/11 25036 AM 1B MSDOSA. 2004/04/15 30500 AM
[ CFGID.EXE KB Applicstion  2004/04/22 7:2018 PM KB Application 20040415 30500 AM
[SOCKETR.EXE 48KE  Application  2004/04/12 4:10:00 PM 19KB  Applcation 200404715 4.00:00 A
7B Applcation 200404715 +.00:00 AM
[TISOCKETP.EXE 48KB Applcation 200404715 30500 AM
Transterting: [C3Frogram Files\Advantech-ADAM 5510TCP 5510ETCP
41 File count;  [77] [——1 b
5 bject(s) [os.1k8 |,288 bytes Free)
Voluse in drive D has mo | Hogess | 5
Volume Serial Number is
Directory of D:\
SIMUSKE EXE 80.12
CONF <DIR>
AUTORUN BAT 128 TA-T5—2004  1:U7D
AXB796  COH 13.312 04-15-2004 3:54p
CFGIO EXE 35.328 04-15-2004  3:55D
DHCPSTAT EXE 19.328 04-15-2004 4:02p
SOCKETP _EXE 48,896 04-15-2004 3:55p
7 file(s) 197.120 bytes

716.288 bytes free

C:\transfer /R D:‘\autorun.bat

<<Transferring File...>>

<¢Get ACK for EOT>> J

4. Reset the ADAM-5510/TCP and check if the
“DHCPSTAT.EXE” has been executed correctly.

HNADA! 10M Utility (Yer 1.21) =& x|
File Help
Local System: ADAM-5510 5 eries:
2 | cu -| o oot
C:\Frogiam Files\Advantech\AD AM-5510TCP-5510E TCP Litiy\Sourcet v
Name [ Size[ Tupe [ Modiied Name [ Size[ Type [ Modiied
CIconF File Foider  2004/07/06 1:11:42 &AM (] conF FieFolder  2004/04/15 305,00 AM
(5] autarunbat 1KB MS-DOSB.. 2004/07/06 11:56:24 PM [F1AUTORUM.BAT 1KB MS-DOSB.. 2004/04/15 4:00:00 AM
[]48736.COM 13KB MSDOS A 2004/06/11 3:50:38 AM [T ea796.CO0M 1B MSDOSA. 2004/04/15 30500 AM
ICFGI0.EXE KB Application  2004/04/22 7:20:18 PM [TIcFGInExE 3B Appicaion  2004/04/15 30500 AM
[CISOCKETR.EXE 48K Application  2004/0412410:00PH || —| ||CIDHCPSTATEXE  19KB Applicaion  2004/04/15 4:00:00 AM
[T1SIMUSKE. EXE THE  Application  2004/04/15 4:00:00 AM
[TISOCKETR.EXE 48KB  Applicalion  2004/04/15 30500 AM
< el | 4 el |
5 object(s) [35.1 k8 7 obiect(s) [192.5 KB(716, 266 bytes free)

i 168 1 3 Wet mask- 255 255 255 0
Datalight Sockets DHCPSTAT v6.22 (Revision 4.11.1525)
Copyright (c) 19892003 Datalight. Inc

Fortions copyright (c) GPwHO 2003

Sockets build 1525

Interface name: i

fo
IP address 192 168 1.3
Het bits 24
Het mask 255.255.255.0
DHCP state BOUND Retry 0 Timer running (33021599985 ms) Lease 43200 s

RN
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3.8 Backup drive D as image file.

Following steps will use ADAM-5510/TCP as an example to
demonstrate how to backup drive D as image file.

1. Connect INIT* pin to power GND pin and then reboot.

2. Click “Refresh” button.

Il ADAM-5510 Series Utility (Ver 1.30) =]
Fie Help
[ Lacal System: ADAM-5510 S eries:
i@ 22| g3 |cow |
Size [ Type [ Hodiied I Size [ Tupe [ Hodiied [
=) Local Disk. 3 CoNF File Folder  2004/10/22 30100 AM
=3 Document D] Locsl Disk. CIWEBROOT File Folder  2004/10/22 3.01:00 AM
&) Compac Diec (E:) Compact ... [ AUTORUN.BAT KB MSDOS B... 2004710722 201:00 AM
(=) Cortrol Panel System Fel =] 4548796.C0M 13K MSDOS A 2004/10/22 3.01:00 AM
=] ||Acrsioex KB Applcation  2004/10/22 30000 &M
SOCKETF.EXE 43KE  Apploation  2004/10/22 3.02.00 AM
£ | |
4 object(s) [0 byte(s) & object(s) [95.4 KBL751,616 bytes fres)
cd B
DEN =l
dir
Voluse in drive D has no lahel
Volume Serial Humber is 4551-16E6
Directory of D:\
CoRF <DIR> 10-22-2004 3:19p
VEBROOT <DIR> 10-22-2004 3:19p
AUTORUN BAT 128 10-22-2004 3:19p
4X8796  COM 13.312 10-22-2004 3:19p
CEGIO EXE 35,328 10-22-2004 3:19p
SOCKETF EXE 48,896 10-22-2004 3:20p
6 file(s) 97.664 bytes
751,616 bytes free —
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3. Click “Image Worker” button and perform the backup function.

lslx]
Fie Help
Local System ADAM-5510 Series.
ri| @] pE(@jon -]
Hame [ Size[ Type [ Modified [ size] Type [ Modified [
=i Local Disk. File Folder  2004/10/22 3.01:00 &M
(=3 Document (D) Local Disk. File Folder  2004/10/22 3.01:00 AM
&) Compact Diss [E:) Compact Disc KB MSDOSB.. 2004/10/22 3.01.00 AW
(=0 Control Panel Spstem Folder 13KB MSD0S A 20041 0/22 300:00 AM
KB Application  2004/10/22 3.00:00 A
[™1s0CKETREXE 48KB  Applcalion  2004/10/22 3.02.00 &M
o >
4 object(s) |0 byte(s) & object(s) |95.4 KB(751,616 bytes fres)
cd =
D:\ =]
dir
Volume in drive D has no label
Volume Serial Number is 4551-16E6
Directory of D:%
<DIR> 10-22-2008  3:19p
VEEROOT <DIR> 10-22-2004  3:19p
AUTORUN BAT 10 2004  3:19p
AX8796  COK 3:19p
CFGIO EXE 3:19p
SOCKETP EXE 3:20p
6 file(s) 97.664 bytes
751.616 bytes free |
H 13 ”
4. Click “Backup Image” button.
I
Fie Help
[ Local System ADAM-5510 Sees
&l = i | 72|@comi ]
Name [ size[ Tupe [ Modified [ Mame [ size[ Tupe [ Modified [
=i Local Disk. CICoNF File Folder  Z004/10/22 3.01:00 AM
= Dacument (D] Local Disk (C1WEBROOT File Folder  2004/10V22 3.01:00 AM
&5 Compact Dise (E:) Compact Dise [F14UTORUN.BAT KB MSDOSB... 2004/10/22 201:004M
Control Fanel System Folder =1 <6796, COM 13KB  MSDOS A 2004/10/22 3.00:00 &M
=] |[Fcrsio e KB Applcalion  2004/10/22 30100 AM
[Es0CKETREXE 4GB Application  2D04/10/22 3.02.00 AM
)
AdemE510Image Worker |
Readlmage———————
Estimate time: 10 minutes Help.
([BackupinagsD)
q | wite Image
[ Estimatz fime: Eminutes Fiestore Image
[+ object(s) 0 byre(s) 4 KB(751,616 bytes free)
od -
EN E|
dir
Volume in drive D has no label
Volume Serial Nuaber is 4551-16E6
Directory of D:
CONF <DIR> 10-22-2004  3:19p
VEBROOT <DIR> 10-22-2004 3:19p
AUTORUN BAT 128 10-22-2004 3:19p
AX8796  COK 13.312 10-22-2004  3:19p
CFGIO EXE 35.328 10-22-2004 3:19p
SOCKETF EXE 48,896 10-22-2004  3:20p
6 file(s) 97,664 bytes
751,616 bytes free _
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5. Check if there is 10KB free space on drive D and ADAM-
5510/TCP is in initial mode. Click “Yes” to start the backup.

Fle Help
Local System: ADAM-5510 Series:
| M| 12 ﬂ'com -
[ Siee[ Type [ Modified [ Mame [ Size[ Type [ Moditied [
= CIC) Local Disk (1 coNF File Folder 2004/10/22 3:01:00 &M
= Dacument (0] Local Disk C1wEBROOT File Folder  2004/10/22 3,01:00 &M
48 Compact Disc (E:) Compact Disc [S]AUTORUN BAT KB MSDOSB.. 2004/10/22 3:01:00 &M
(5] Control Parel System Folder [ ax<@738.C0M 13K MEDOS & 2004410422 3:01:00 Ak
=| | [Eicrao.exe KD Application  2004/10/22 301:00 &M
ESUEKETF‘.EKE 48KB  Application 2004/10/22 3:02:00 &M
]
Addam 5510 Image Worker ————————————
Aeadlmage——————————————————
Estimate fime: 10 minutes Hel
Jq | Write Image
|V Estimate time: Bminutes Reestore Image
4 abject(s) [0 bytets) l4 KB(751,616 bytes fres)
cd B
D E
dir
¥olume in driwve D has no
¥olume Serial Huaber is @ B Gl B I e e e
S iy pive, and be sure the Ader5510 is i it
CORF <DIR> made. Are you sure to continue?
WEBROOT «DIR>
AUTORUN BAT 12!
AXB796 COM 13.31.
CFGIO  EIE 35324
SOCKETP EZE 48,896 10-22-2004 3:20p
6 file(s) 97,664 bytes
751.616 bhytes free —
6. Type the file name and click “Save”
Il

Fle Help

Local Systen:

ADAM-EE10 Series:

ki 8| 2| @fco -]
—

Name [ Size[ Type [ Modified [ Mame [ Size[ Type [ Modified [
=ce) Local Disk CIcone File Folder  2004/10/22 301:00 &M
= Document D) Local Disk C1WwEBROOT File Folder  2004/10/22 201:00 &M
5 Compact Disc [E:) Compact Disc [F1AUTORUN.BAT KB MS-DOSB.. 2004/10/22 301:00AM
(58 Control Panel S p— = : oo oot PO0AI0/Z2 30T:00AM
avens 202 booasro/z2 3ononam
Save in: | 3 temp =« &% EO- PO04/10/22 302:00 AM
. osfree)
File ame:  <[E510D.img_> @ 5= D —
Save as pe: [Image fles [ ima) | Cancel
; 2
Volume in drive D

Volume Serial Humber is 4551-16E6

Directory of D:\
CORF <DIR> 10-22-2004
WEBROOT <DIR> 10-22-2004
AUTORUN BAT 128 10-22-2004
A¥8796  COM 13,312 10-22-2004
CFGIO EXE 35,328 10-22-2004
SOCKETP _EXE 48,896 10-22-2004

6 file(s) 97664 bytes

751.616 bytes free

3-26 ADAM-5510 Series User's Manual



Chapter 3 1/0 Configuration and Program Download

7. Backup function is processing.

Fle Help
Local System: ADAM 5510 Series
vl & 2|@fcom o
Hame [ Size [ Type | Modified [ Mame [ Size| Type [ Modified |
EE] Local Disk CIcone Fils Folder  2004/10/22 3.01:00 AM
= Document [D:] Local Disk C1wEBROOT File Folder  2004/10/22 301:00 AM
&) Compact Disc [E) Compact Disc [F]AUTORUN.BAT KB MSDOSB.. 2004/10/22 301:004M
(5 Contrel Parel System Folder [ :8796.C0M 13KE MSDOSA. 2004/10/22 301:00AM
=| ||Fcreioexe 3IKE  Appiication  2004/10/22 301:00 AM
I SOCKETRERE 48KE  Appiication  2004/10/22 30200 A
x|
Adam 5510 Image Wotker |
Readlmage |
Estimate fime: 10 minutes Help
q | wite Image
Estimate ime: Bminutes Restore Image
4 object(s) [0 byte(s) 4 KB(751,616 bykes free)
CORF <DIR>
WEBROOT <DIR> Please wait..system is under making backup image
AUTORUN BAT
A¥8796 COH U g
CFGIO EXE 3]
SOCKETP EXE 4
6 file(s)
C:“\transfer /R D:\VORKERRD EXE

<<Transferring File. ..
<<Get ACK for EOT>>

D:“WORKERRD 2 3 4 &5

8. Click “OK” to finish the backup process. Disconnect INIT* pin
to power GND pin and then reboot ADAM-5510/TCP.

-181 x|
ADAM-5510 Series:
wi| @] @ ﬂ|cow |
Hame [ Size[ Type [ Modified [ Mame [ Size[ Tupe [ Modified [
=) Lacal Disk 1 conNF File Folder  2004/10/22 201:00 &M
= Document [D:) Local Disk C1wEBROOT File Folder 2004/10/22 301:00 &M
&) Compact Disc [E:) Compact Disc [E1AUTORUN.BAT KB MSDOSB.. 2004/10/22 30:00 &M
(] Control Parel System Folder [T 48798 COM 13K MSDOS AL 2004/10/22 301:00 AM
=| ||[Elcreinexe KB Application  2004/10/22 201:00 &M
[TSOCKETR.ERE 48KB  Application  2004/10/22 3:02:00 AM
x|
Read image Successfuly!
Please reboot Adam-5510.
d | wiite
’7 Estimate fime: Eminutes Reslma\mage—|
4 object(s) [0 byte(s) —— | | |4KB(75L,616 bytes Free)
Diroctory of Do — 3
CONF <DIR>
WEBROOT <DIR> Please wait..svetem i under making backup image.
AUTORUH BAT
AX8796  COKM 1
FGIO EZE 3!
SOCKETP EZE 41
6 file(s)
C:\transfer /R D:\WORKERRD EXE
<<Transferring File...>>
<<Get ACK for EOT:>
D:\WORKERED 2 3 4 5 —
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3.9 Restore the drive D from image file.

Following steps will use ADAM-5510/TCP as an example to
demonstrate how to restore image file to drive D.

1. Connect INIT* pin to power GND pin and then reboot.

2. Click “Image Worker” button and perform the restore function.

il ADAM-5510 Series Utility (Ver 1.26) =8|
Fll= Help
AM-5510 Series:

BERIEE B o] 2 wi o] e(@jeon -]
C:\Program Dib-B510 Series Uliliy’pr =1 ~

Name [ Size] Tyoe [ Modified Hame [ size Tvpe [ Modiied

[s8] 551001.img 1024 IMGFile  2004/03/031:51:32 F ) CONF File Folder  2004/04/15 3.05.00 M

i AdamS510ese  B45KD Applicstion  2004/09/0311:53.084 [S1AUTORUN BAT B MSDOS B... 2004/04/15 30500 AM

=) histo.e KB TestDocw.. 2004/03/02 %:36:26 P =1 eea76.COM 1HE MSDOSA.. 2004404715 305,00 AM
TIWORKERRD.EXE  10KB Appication  2004/03/03 10.07:38 4 =i CFGI0EXE KB Applcation  2004/04/15 205:00 AM
TIWORKERWR.EXE  10KB Appication  2004/08/02 450:10 Pl | = || =) s0CKETF EXE 4B Applcation  Z004/04/15 5.02.00 Ak

< |l < | ¥
S object(s) 1.6 ME S object(s) ‘95‘4 KB{816,128 bytes free)

cd =
D~ =]
dir

Yolume in drive D has no label

Volume Serial Number is 3F2E-1704

Directory of D:%

AUTORUN BAT 128 04-15-2004 3:54p

218796  COM 13,312 04-15-2004  3:55p

CFGIO EXE 35328 04-15-2004 3:55p

SOCKETP EXE 48896 04-15-2004 5:20p

CONF <DIR> 04-15-2004  3:55p

5 file(s) 97.664 bytes
816,128 bytes free
‘ﬂel VORKERRD . EXE
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3. Click “Restore Image” button.

islx]
File Help
Local System ADAM-5510 Series
[ | @] @|@con -]
Name [ Size[ Type [ Modified [ Name [ Size Type [ Modified [
= Local Disk. (C1conF File Folder  2004/10/22 3.01:00 &AM
=2 Document [D:] Local Disk (1 WEBRDDT File Folder 200410722 3:01:00 &b
| &) Compact Disc [E:) Compact Disc [F1aUTORUN BAT 1KE MS-DOSB.. 2004/10/22 3:00:00 A
Control Panel System Folder EAXB?SE COM T3KE MSD0S A 200410422 3:01:00 AM
| |[Ecrsio e KB Applicaion 20041022 30100 AM
[sockETREXE 4GB Application 200471 0/22 30200 AM
=
AdamBE10 Image Worker ————————— |
Fiead Image
Estimate time: 10 minutes i
Backup Image
Jq | it Image
[ Esfimate time: Bminutes D
4 ohject(s) |0 byte(s) = 4 KB(751,616 bytes fres)
Directory of D:N =]
CONF <DIR> 10-22-2004  3:19p
VEBROOT <DIR> 10-22-2004 3:19p
AUTORUON BAT 128 10-22-2004 3:19p
AX8796 COH 13,312 10-22-2004 3:19p
CFGIO EXE 35328 10-22-2004  3:19p
SOCKETP EXE 48896 10-22-2004 3:20p
6 file(s) 97.664 bytes
751.616 bytes free
C:\transfer R D:\WORKERRD.EXE
<<Transferring File.. .>>
<<Get ACK for EOT>>
D:\WORKERRD 2 3 4 & _

4. Check the warning message. Make sure all files on drive D can

be deleted and then click “Yes”.

il
Fie Help
Local System ADAM-5510 Seres
i B w2 ﬂ]com =l

Hame [ Size[ Type [ Modified [ size Type [ Modified [
= Local Disk. File Foider 200410422 3.01:00 &M
(= Document (D) Local Disk File Folder  2004/10/22 3.01.00 &M
&5 Compact Diso [E:) Compact Disc [T1AUTORUN BAT KB MSDOSB.. 2004/10/22 3001:00AM
(5] Control Panel System Folder 8796, C0M 13KB MS-DOSA.  2004/10/22 300:00 AM

| |[Ecrsio e KB Application  2004/10/22 301:00 AW

[TISOCKETREXE 43KB Application  2004/10/22 30200 AM
zl
AdamB510 Image Wrker —————————————
Readlmage————————
Estimate time: 10 minutes Help
Backup Image,
q | ‘it Image
[ Estimate time: Eminutes [
4 ohject(s) 0 byte(s) 4 KB(751,616 bytes fres)
Directory of D:-\ =]
<DIR> warning =
VEBROOT <DIR>
AUTORUN BAT WARNINGII|
AX8796  COM 13, This action will restore your image.
CFGIO0 EXE 35. Allthe data currently on that drive wil be erased.
SOCKETP EXE 8. Be sure you have at least 10KE free space on Adam-5510
6 file(s) D drive and Adam-5510 is in initial mode. This operation

C:“transfer /R D:“WORKE
<<Transferring File...>
<<Get ACK for EOT>>

takes about 6 minukes, Are you sure?

D:“\WORKERRD 2 3 4 &

Ll
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Download

5. Select the image file and click “Open”.

islx]
Fie Help
Local System I ADAMEST0 Series

HEEE | w|m| 2@con -
i O 20| -

Name Siz ~ Modified
= Loak in [ termn =« ®ermE- 200410422 H01:00.84
(= Document (D) 2004/10/22 301:00 AW
£ Compact Disc [E:) 2004/10/22 301:00 AW
Control Parel 2004/10/22 301:00 AW

200410/22 3:01:00 AW
2004/10/22 3:02:00 AM
Filename: 55100 img Open
Files of pe:  [Image fies [“img) =l Cancel L,
Z

« Wiite Image
4 obiect(s) [btets) [ Estinmate fime: Grinutes Restore Imagal B(751,616 bytes froe)
cd -
D: _I
dir

Volume in drive D has no label

Volume Serial Humber is 4551-16E6

Directory of D:»

CORF <DIR> 10-22-2004  3:19p

VEBROOT <DIR> 10 3:19p

AUTORUN BAT 128 3:19p

AE8796  COM 13,312 3:19p

CFGIO EXE 35.328 3:19p

SOCKETP EXE 48,896 10-22-2004 3:20p

6 file(s) 97.664 bytes
751.616 bytes free
i8]
Fle Help
Local System ADAM-5510 Series

AR i | 2m|@fcomn <
My Computer -

Hame adified |
=rcic) 004/10/22 3:01:00 AM
=) Document (D] Flease wait..system naw is restoring your hackup image 004/10/22 3:01:00 AM
£ Compact Disc [E:) 004/10/22 3:01:00 AM
(58 Cortral Panel n 004/10/22 3:01:00 AM

004/10/22 2:01:00 &M
004/10/22 3:02:00 AM
=
Adam 5510 Image Worker
Read Image
Estimate time: 10 minutes Help.
Backup Image

« wiite Image
4 obiect(s) [btets) [ Estinmate fime: Grinutes Restore Imagal B(751,616 bytes froe)

Volume Serial Humber is 4% =]

Directory of D:

CORF <DIR> 10-22-2004  3:19p

VEBROOT <DIR> 10-22-2004  3:19p

AUTORUN BAT 128 10-22-2004 3:19p

A¥8796  COM 13,312 10-22-2004 3:19p

CFGIO0 EXE 35,328 10-22-2004 3:19p

SOCKETP EXE 896 10-22-2004  3:20p
6 file(s) _664 bytes

751,616 bytes free

C:“\transfer R D:“WORKERWR.EXE

<<Transierring File...>>

<<Get ACK for EOT>>
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7. Click “OK” to finish the restore process. Disconnect INIT* pin to
power GND pin and then reboot ADAM-5510/TCP.

ST
File Help
Local System: ADAM-5510 Series:
&je]o| oo w|m| @on o
My Computer | -
Hame. S| T = = odified [
Message
[=]uim] Lo 00410722 3:01:00 AM
= Documert [D:] Lo Please wait..gystem now is restoring your backup image. 004/10/22 301:00 AM
& Compact Disc [E:) [ 004410422 F:01:00 AM
(2 Control Panel S 00410722 3:01:00 AM
00410722 3:01:00 AM
00410722 302:00 AM
— [T ]

e mage succeszay | | 2
dan Please reboot Adam-5510,
Fie.
& I

‘ Wi mags
4 cbject(s) [0bytetsy ’V [t iz Efieis Gt ‘”’agal B(751,616 bykes free)

Volume Serial Humber is 4% -]
Directory of D:»

CONF <«DIR> 10-22-2004

VEBROOT <DIR> 10-22-2004

AUTORUN T 128 10-22-2004

AXB796  COK 13,312 10-22-2004

CFGIO EXE 35,328 10-22-2004

SOCKETP _EXE 487896 10-22-2004

6 file(s) 97.664 bytes

751.616 bytes free
C:~transfer R D:\WORKERVR EXE
<<Transferring File...>>
««Get ACK for EOT>>

8. Check the drive D has been restored from the backup image

T ADAM-5510 Series Utility (Ver 1.30) _&®1 x|
File Help
[ Looal System ADAM-B510 Seties:
EIQE w|m| 2@k
[ Se=l Tope [ Modiied m Sizs [ Type [ Modiied |
Ee Local Disk C1coNF File Folder  2004/10/22 3.01:00 AM
=3 Document [D:] Local Disk (CIWEBROOT File Folder 2004710722 30100 AM
45} Compact Dirc [E:) Compact [S14UTORUN BAT KB MS-DOSB.. 2004/10/22 3.01:00 &M
(58 Control Panel System Fol =1 43¢e796.COM 1B MSDOSA. 2004/10/22 3001:00 AM
=| ||=Icraio exe KB Applcation 200410422 3.01:00 M
[TISOCKETR.EXE 4BKB  Application  2004/10/22 3:.02:00 AM
4 | |
4 bject(s) |0 byte(sy /& object(s) 95,4 KB(751,616 bytes free)
cd =
D~ =l
dix
Volume in drive D has no lahel
Volume Serial Number is 4551-16E6
Directory of D:N
CONF <DIR> 10-22-2004
VEBROOT <DIR> 10-22-2004
AUTORUN BAT 128 10-22-2004
AY8796  COH 13,312 10-22-2004
CFGIO EXE 35328 10-22-2004
SOCKETP EXE 48896 10-22-2004
6 file(s) 97.664 bytes
751.616 bytes free _

ADAM-5510 Series User's Manual 3-31



Guidelines for Network Functions
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The network features of ADAM-5510 Series Controller are very rich
especially on Ethernet-enabled models such as ADAM-5510/TCP and
ADAM-5510E/TCP. In order to speed up the learning curve about
versatile network features, the network functions will be present by
step-by-step demonstration in this chapter. The detail information of
related functions, utilities and applications are shown on later chapters.
The sample programs can also be found after ADAM-5510 Series
Controller utility on ADAM CD is installed.

Before you start to test the network functions, you have to configure
two files as following.

SOCKET.CFG: Text file contains related configuration command.
SOCKET.UPW: Text file contains user name and password.

SOCKETS Configuration Files: SOCKET.CFG, HOSTS

SOCKETS uses two files in the D:\CFG directory (default), or any
other directory specified by the SOCKETS environment variable.
These files are SOCKET.CFG, the default start-up file, and HOSTS,
the host names file. If not found, SOCKETS uses the default
SOCKET.CFG in the D:\CFG directory.

SOCKET.CFG is a text file containing configuration commands.
Empty lines and lines starting with # are ignored. Commands are used
to specify protocol parameters like the IP address of the stack,
interface parameters like Packet Driver or Asyncronous Serial lines,
routes and various other parameters. Here is a simple example:

ip address demo
Set the IP address of this host to 192.6.1.1.
interface pdr ifO dix 1500 5
Use Packet Driver, naming the interface ‘if0’, MTU=1500,
Receive buffers = 5
route add default if0 router
Route all traffic to unkown destinations via ‘if0’ using ‘router’
as a gateway
tcp mss 1460
TCP Maximum Segment Size = 1460.
tcp window 2920
TCP Maximum window = 2920.
start prntserv
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Start printer server on PRN using default port of 10.

HOSTS is an optional file containing mappings of IP addresses in
dotted decimal notation to names.

Sample HOSTS file:
192.6.1.1 demo
192.6.1.2 router
192.6.1.3 server

SOCKET.CFG Samples

The following configuration file contains the minimum possible
commands for a valid configuration file: just one. This is to specify that
the interface should use a Packet Driver, the interrupt vector, which
must be searched for. It should use DIX encapsulation, have an MTU
of 1500 and have a maximum of 5 receive buffers. Since no IP
address is specified, BOOTP will be used and the required operating
parameters will be retrieved from a BOOTP server, which must be
available on the network.

SOCKET.CFG:
interface pdr if0 dix 1500 5

The following is a more typical example specifying a static IP address,
a Packet Driver interface, a default route, the TCP MSS and
WINDOW.

SOCKET.CFG:

# Sample configuration file

ip address 192.6.1.1

interface pdr if0 dix 1500 5
route add default if0 192.6.1.2
tcp mss 1460

tcp window 2920
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Format of "SOCKET.UPW"

This is the same file used for the HTTP and FTP server's (FTPD.EXE)
permissions. This file consists of lines where each line contains a
user's information. A line starting with a # is considered a comment
and is ignored. Each line consists of four fields:

<Username> <Password> <Working Directory> <Permissions> [# comment]

Username: The name of this user. If it is *, it will be used when the
client does not specify a username.

Password: This user's password. If it is *, no password is required

Working Directory: The user will only have access to this directory and
its subdirectories. If it is ‘/’, this user has access to the whole system.
HTTP_DIR can be referred to as ‘\'. If a relative path is specified, it is
appended to HTTP_DIR.

Permissions: IMPORTANT when a user is granted both FTP and
HTTP permissions, the FTP permissions must appear first, otherwise
they will be ignored.

Operations allowed. May contain any combination of the following
tokens:

e - User may 'get’ files
p - User may 'post' files
g - User may use cgi

Fields should be separated by single spaces. If any field is missing the
entry is ignored. A comment may follow the last field (permissions) of
the line.

Note: If a default user is supplied, it should always appear first in the
list of users. Only users below the default user will be considered.

Example configuration files, which are used by following
demonstrations:
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SOCKET.CFG:

# Packet driver settings

ip address 192.168.1.4

interface pdr if0 dix 1500 10 0x60

# The following will cause SOCKETS to display IP status
ip address

# The following lines set TCP parameters

ip ttl 64
tcp mss 1460
tcp window 2920
SOCKET.UPW:
su su \WebRoot drwcepgm  # su may do everything on whole system.
* *\guest rg # default user may read (FTP) and get (HTTP)
# from %HTTP_DIR%\guest
testl test1 \ drep # testl can change directories and read files (FTP)

# testl get and post files (HTTP) in %HTTP_DIR%\

ftpl ftpl \WebRoot rd  # ftp1 can read files and change directories (FTP)

#in %HTTP_DIR%\guest and has no HTTP rights
httpl httpl / epgm # httpl can get and post files, use CGlI,

# and use remote console.

# httpl has no FTP rights
userl userl \guest\userl rdcw # userl has full FTP access rights to the

# directory %HTTP_DIR%\user\userl
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4.1 FTP Server

Application: FTPD.EXE or HTTPFTPD.EXE

System configuration:

- ADAM-5510/TCP main unit
- FTP Client program on host PC

1. Download FTPD.EXE or HTTPFTPD.EXE onto drive D under

“Webroot” directory.

HIll ADAM-5510 Series Utility (Ver 1.25) |8 x|
File Help
Local Spstem: [ ADAMES10 Series
o] | =5 | B| 2o -
C:\Program Files\Advantech\DAM-5510T CP-5510E T CP Uity =] \WEBROOT -
Mame [ siee[ Tope [ Modiied [ Siee] Type [ Moditied
(1 Config File Folder  2004/08/26 1.05.12 AM 3BKE Application  Z004/04/15 305.00AM
(1 program File Folder  2004/08/26 T:05:10 AM 24KB Application  2004/04/15 305:004M
1 Source File Folder  2004/08/26 1.05:12 AM 50KE Application  Z004/04/15 30500 AM
Urinstisu 77KB 15U File 2004/08/25 1:05:15.AM 63KE Application  2004/04/15 305:00AM
= KB HTMLDo..  2004/04/15 30500 4M
4 ] © K| | <l
4 object(s) [7e.8 kB 5 object(s) [194.0 KB(815,936 bytes Free)
cd~WEBROOT |
dir
Volume in drive D has no label
Volume Serial Number is 3F2E-1704
Directory of D:\WEBROOT
. <DIR> 04-15-2004 3
- <DIR> 04-15-2004 3
HTTPFTPD EXE 64,256 04-15-2004 3
ADAN EXE 38,784 04-15-2004 2
HTTFDENO EXE 50,304 04-15-2004 3
VEBADAN HTH 512 04-15-2004 3
FTP EXE 44.800 04-15-2004 3
7 file(s) 198.656 bytes
615.936 bytes free :|
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2. Run FTPD.EXE or HTTPFTPD.EXE at resident.

Il ADAM-5510 Series Utility (Yer 1.25) _[&[x|

File Help
Local Systern ADAM-S510 Series
B a P

= [l 2 [] o] = E
[C-\Program Files'AdvartechtADAM-55107TCP-5510E TCP Uity =] | =

Name [ size] Type [ Modified Hame [ Size[ Type | Maditied

(] Config File Folder  2004/08/26 1.05.12 AM =1 ADAM EXE 3BKE Application  Z004/04/15 305.00AM
3 program File Folder  2004/08/26 T:05:10 AM =IFTPEXE 24KB Application  2004/04/15 305:004M
1 Saurce File Folder  2004/08/26 1.05:12 AM =THTTFDEMO.EXE  5O0KE Application  2004/04/15 3:05:00 &
[#) Uninstisu 77KB 15U File 2004/08/25 1:05:15.AM TIHTTFFTPDLEXE ~ 63KB Application  2004/04/15 3:05:00 AW

£ WEBADEM.HTH KB HTMLDo..  2004/04/15 30500 4M

4 [ Dl < [ “H
4 object(s) 76.8KE 5 object(s) 194.0 KE(515,336 bytes Free)

HTTPDEHO EXE 50,304 04-15-2004
VEBADAK HTH 512 04-15-2004
FTP EXE 44,800 04-15-2004
7 file(s) 198,656 bytes

615,936 bytes free
D:\WEBROOTjhttpftpd /T
Sockets FTP/HIIP7RL Server vh.22 (Revision 4.11.1525)
Copyright (c) 1989-2003 Datalight, Inc.
Portions copyright (c) GPvHO 2004
(compiled: 04-13-2004)

Going resident

D:“WEBROOT >

User (192.168.1.4:<{nonel>: ftpl
331 Enter PASS command

e
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4.

Login FTP server by another FTP client application.

a1
Main Options Commands Session View Language Help
Host 102.168.14 | |Pu[t Je1 %‘ Login [fio1] ‘ Pass *rt* || B:) o E‘ﬂ %m
SEQHOBIIS0BeRADOR T [ABY
LisT |

150 Opening data connection For LIST [WebRooki™ *
Data Connection closer

400 bykes transFerred in 00:00:01, + [
226 File sent OK

Files on your Cor| 230 Logged in

[Fes=o

Filename <

il

220 Sockets FTP w7.10 (Revision 4.11.1525) ready, Th+

commnand

elect Refresh)

~] changs

n

— 2
| | _l—l

Remote listing: & object(s) - 199KE [ [

Check the files under “WEBROOT” directory are correctly.
L
Main Options Commands Session  View Language Help

Host 192.168.1.4 |Pugtl21_@‘ Login ftpl ‘Eass = H %3 ED Eﬁ }|

SEQHODE S0 2OMNDOL|IT-(AB "
LIST &

150 Opening data connection For LIST {WebRooti*, ™
Data Connection closed

400 bytes transferred in 00:00:01, 400 bytes/sec
226 File sent OK

=

Files on your Computer

Files on FTF Server (Right-click below and sslect Refresh)

[EifvantechtaDAMSS10TCP-5510ETCP Uiyl x| rowse || i | =] change
o T T__Fie size | Data/Time [ Filename | Fie Size | Date/Time [ Description
] Urinst isu 78,638 BiZ6I2004 1:05... Tnpam,ExE 38,784 4i15/2004 3:56...
Sowrce 0 Bi26/2004 1:05... SFTPExE 44,500 4/15/2004 3:55...
Dprngram 0 B/26/2004 1:05... EHTTPDEMO‘EXE 50,304 4/15/2004 3:57...
("1 cCorfig 0 5iz6{2004 1:05... [TIHTTRFTRDEXE | 64,256  4/15/2004 3
] TMPa. 555 0 4/15/2004 4
& | WEBADAM.HTM 512 4/15/2004 3:5,
\ Root directory is "D:WNEBROOT"
4] | |
Gueuied Actions (Press the GO bitton in the Toolhar to Statt Fils Operations)
Filename [ File Size | DatefTime | Destination
Log window:
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4.2 HTTP Server

Example program: HTTPDEMO.EXE (without CGI function)

Source file: HTTPDEMO.C under "Source\Example\httpEx” directory

Application: HTTPD.EXE or HTTPFTPD.EXE

ADAM-5510/TCP configuration:

- ADAM-5510/TCP main unit

- ADAM-5051D at slot 0

- ADAM-5056D at slot 1

- ADAM-5068 at slot 2

- ADAM-5017 at slot 3

- Short ADAM-5051D DI0 to ADAM-5056D DOO, DI1 to DO1,...,
DI15 to DO15

1. Download HTTPD.EXE or HTTPFTPD.EXE onto drive D under
“WEBROOT” directory.

11 ADAM-5510 Series Utility (Ver 1.25) _18]xi
Fils Help
I h-5510 Series:
BlE| | =t ; HIRE wi|m| 2com o
C:\Fragram Files\Advantech\ADAM 551 0T CP-551GE TCF Lty = \WEBROOT -
Name [__siz=] Tupe [ Modified Namne [ Size| Tupe | Modfied
21 Conlig File Folder  2004/08/26 1.05.12 AM [SFADAM EXE | 3B Applicalion  2004/04/15 30500 AM
"1 program File Folder  2004/08/26 1.05:10.AM [EIFTREXE 44KB  Applicstion  2004/D4/15 3:05.00 AM
] Source File Folder  2004/08/26 1:05:12 AM = £ SOKE Applicstion  2004/04/15 305.00 AM
Uninstisu 7B 15U File 2004/08/26 1:05:16 &M HTTPFTPD.EXE ) G3KB Application  2004/04/15 30500 &M
= I KB HTMLDo..  2004/04/15 %05.00 M
4] I ®l < i ml
4 object(s) [re.8k8 5 ohject(s) [194.0 KB(515,936 bytes fres)
cd\WEBROOT =]
dir
Voluse in drive D has no label
Voluse Serial Number is 3F2E-1704
Directory of D:“\WEBROOT
. <DIR> 04-15-2004  3:55p
- <DIR> 04-15-2004 3:55p
HTTPFTPD EXE 64.256 04-15-2004  3:56p
D, 38.784 04-15-2004  3:56p
HTTPDEMO EXE 50.304 04-15-2004 3:57p
VEBADAM HTH 512 04-15-2004 3:57p
FTP EXE 44,800 04-15-2004 3:58p
7 file(s) 198,656 bytes
615,936 bytes free :1
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2. Run HTTPD.EXE or HTTPFTPD.EXE at resident.

#lll ADAM-5510 Series Utility (¥er 1.25) —1=81 x|

File Help

Local System ADAM 5510 Seres:

[ maf EIEE LI

C:\Program Files VAdvantech\ADAM-5510TCP-5510ETCP Uity 2 | [WEBRODT =
Name [ Siee] Tppe [ Madiied Name. [ Size| Type | Mocified
(1 Config Fie Folder  2004/08/26 1:05:124M [IADAM EXE 3BKE Application  2004/04/15 20500 AM
Clprogram Fie Folder  2004/08/25 1:05:10 M [EIFTPEXE 44KB Applicstion  2004/0415 30500 AM
Cl5ouce Fie Folder  2004/08/28 1:05:12 M [CIHTTPDEMO.ERE  5O0KE Application  2004/04/15 3:05:00 AM
Uninstisu 778 15U File 2004/08/26 1.05.16 &M [TIHTTRFTPDERE  B3KE Application  2004/04/15 30500 AM

= &1 WEBADAMHTM 1KE HTML Do 2004/04/15 3:05:00 AM

< I 4] | =

|4 object(s) [76.8k8 5 object(s) |194.0kB(615,936 bytes free)

HTTPDEHO EXE 50. 304 04-15-2004 3:57p
VEBADAN HTH 04-15-2004 7p
FTP EXE 44 H[I[I 04-15-2004 8p
7 file(s) 198.656 bytes
615.936 bytes free

D:\VEBROOT>httpftpd /T
gockets FTEZHITEZRC Serwer v6.22 (Revision 4.11.1525)
Copyright (c) 1989-2003 Datalight, Inc

Portions copyright (c) GPvNO 2004

(compiled: 04-13/2004)

Going resident

D:\VEBROOT »

3. Build HTTPDEMO.EXE from HTTPDEMO.PRJ
under "Source\Example\httpEx” directory and download
HTTPDEMO.EXE onto drive D under “WEBROOT" directory.

[l ADAM-5510 54 ity (¥er 1.25) == x|
Fle Help
Local System Il ADAN-BE10 Series:
|“‘| | o] e Al | ?§?|COM1 =l
-\ Program Files\Advantech\ADAN 5510TCP-S510ETCP Uiy =] [\WEBRDOT -
Name [ Size] Type [ Modified Name [ Siee| Type [ Modified
Cliconfia} Fie Folder  2004/08/25 1:05:12 M [F4DAM EXE 3BKE Application  2004/0415 0500 AM
C1 program Fie Folder  2004/08/28 1:05:10 M [CFTRERE A4KE Application  2004/04/15 305:00 A
Cls0uice Fie Folder  2004/08/26 1:05:12 A4M HTTPDEMOEXEY 5OKE Application  2004/04/16 305.00AM
[#uninstisu T7KB 15U File 2004/08/26 1:0516 &M TIHTTPFTPDEXE  B3KB Application  2004/04/15 305.00 AM
= | || & WEBADAMHTM KB HTMLDo..  2004/04/15 30500 AM
< A 41 |
4 ohjectis) [76.8k8 5 ohject(s) |194.0KB(615,336 bytes free)
cﬂ\vr-:ERoo’r B
di
Sl fw ey B bes o ek
Volune Serini Husber in 9F3B 1704
g AT
<DIR> 04-15-2004
<DIR> 04-15-2004
HTTPFTFD EXE 64256 04152004
ADAN EX 38,784 04152004
HETTPDEHO EXE 50304 04-15-2004
VEBADAH HTH 512 04152004
FTP EXE 44,800 04-15-2004
7 file(s) 193 656 bytes
615,936 bytes free :I
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Run HTTPDEMO.EXE.

i ADAM-5510 Sex v (¥er 1.25) -1 x|
Fle Help
Local System ADAM 5510 Series
=[]l CIEE wE =
C:\Frogram Files\AdvantechAD/AM 5510TCP-551DE TCF Utiity | \WEBROOT -
Mame [ Siee] Type [ Modified [ Name [ Sice[ Type | Modified
(C Config File Foider  2004/08/26 1:05.12 &M [ 4DaM EXE 38KEB  Applcation  2004/04/15 3:05.00 Ak
£ progriam File Foider  2004/08/26 1:05:10 AM TIFTREXE 41KB Applcation  2004/04/15 3:05.00 Ak
(3 Source File Folder  2004708/26 1:05.12 AM TIHTTPDEMO.EXE  SO0KB Applcation  2004/04/15 30500 AM
Uninstisu TPKB 15U File 2004/08/26 1:0516 AM [TIHTTPFTPD.EXE BB Application  2004/04/15 30500 AM
| || &) wEBEDAMHTM 1KE HTMLDo..  Z2004/04/15 305.00.4M
< | = K| I W
4 ohiect(s) [76.8%B 5 ohject(s) [194.0KB(815,536 bytes free)

Yolume Serial Nulher is 3F2E-1704
Directory of D:\WEBROO
<DIR> 04-15-2004

<DIR> 04-15-2004
04-15-2004

04-15-2004

04-15-2004

04-15-2004

04-15-2004

EXE 14,
7 file(s) laas5e bytes
615.936 bytes free

D: \VEBROOT | ht t pdeno
Going TSR.
D: “VEBROOT>

Run IE, type URL “http://192.168.1.4/index.htm” and login.

about:blank - Mi 181 =]

File Edit View Favorites Tools  Help

dmiek - o - @) (2] | Qsemch GFavortes (frstory | Bh- Sh W
AddrassIE]httpﬂl?z168‘1‘4f\ndex‘htm | = Pa HLir\ks =

=

Enter Network Password 2

Please type your user name and password.
Site: 192.168.1.4
Realn D:AwlebRant/indet htm

UserName  fhitpl

Password |4

I~ Save this password in your passward list

Cancel

T Web site found, Walting For reply. .. [ ] [ [ 4 mreernet
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6. Check the DO channels on ADAM-5056D switching ON/OFF
periodically and check the DI channels’ status is shown on IE.

/172.18.3.96index.htm - Microsoft Internet Explorer
| Fle Edi view Faverites Tools Help

=181
| ¢Bak - = - D A | @oearch [igFavortes (HHisory | B S TR - (5]

| ackress [&] hetpuy/172.18.3.98ndex.htm

| pe HLim =)
=

Adam-5017 channel 0 status is 0

e
@] pane

[ [ |4 mternet

7. Check the DI channels’ status is switching ON/OFF periodically
Bhtep://

92.168.1.4/index.htm - Microsoft Internet Explorer

J File Edt View Favorites Tooks Help

| erek - 5 - @ [A) & | Qoearch GiFavortes (BHstory | BN~ S5 ER - 15

| address [&] hitp:f7192,168.1.4findex. him =] @eo Hunks »
=l

Adam-5017 channel 0 status is 0

@] Done

| 1ntermet
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The following figure is the software architecture of HTTP Server
function. The HTTP Server has built-in the ADAM-5510/TCP (or
ADAM-5510E/TCP) Ethernet Controller. Whenever users open the IE
Browser to acquire data from ADAM-5510/TCP controller through
Internet or Intranet, it will call up the existed web pages to provide a
monitor and control portal. All of the commands from the web page
must be linked via a CGI program to the C control program which
handle the real read/write action in ADAM-5000 I/O modules.

Ethernet

HTTP

CGl (Common Gateway Interface) Program [RE-1:1y':1¢

C Program for Local IO Module Handling

iy

-
- g

ADAM-5510/TCP ADAM-5510E/TCP

Basically, there are three steps in the process of Web Monitoring &

Control.

1. Registration: Register a HTML name for the web page you
designed

2. User login and invoke control program: After registration, users
can invoke local control program by login Server

3. Local I/O activated by local control program
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HTTPDEMO.C

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <process.h>

#include "5510drv.h"
#include "CGI_Lib.h"

FILE *fp;
int number = 0;
int count = 1;

unsigned LocalDIO(void);
unsigned int LocalAlO(void);
void ReplaceStr(char *ptr_strl, char *ptr_str2, int len_str);

void main(void)

{

char * homepage_name = "index.htm";
Init501718(3);

if("Http_Server_Reg(homepage_name)) // registration
return;

adv_printf("Program exiting...");
HttpDeRegister(“index.htm™);
}

int far Callback(HTTP_PARAMS far* psParams)
/l implement your program in this function
{
static char *ptr_XX = 0;
static char *ptr_OO = 0;
char *tmpStr = 0;
static char Htm_Content[] = "HTTP/1.0 200 OK\r\n"
/I content of html page, content=1
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"Content-type: text/htmI\r\n\r\n"

/I means refreshes every 1 second

"<html><META HTTP-EQUIV=""Refresh"" content=1>"
"<b>Adam-5051 status is OOO0000</b><p>"
"<b>Adam-5017 channel 0 status is XXXXXXX</b>"
"</html>";

number++;
adv_printf("Refresh %d times...\n", number);

if (Iptr_OO)
ptr_OO = strstr(Htm_Content, "O00");

sprintf(tmpStr, "0x%X", LocalDIO());
ReplaceStr(ptr_OO, tmpStr, 7);
tmpStr = 0;
if (Iptr_XX)
ptr_XX = strstr(Htm_Content, "XXX");
sprintf(tmpStr, "%d", LocalAlO());
ReplaceStr(ptr_XX, tmpStr, 7);
HttpSendData(psParams->iHandle, Htm_Content, strlen(Htm_Content));
return RET_DONE;

unsigned LocalDIO(void)
/I set Adam-5056&5068 and return Adam-5051 Status
{
unsigned div, dov;
char dovi;

if(count%2==0)

dov = Oxffff;
dovl = 0x0;

}

else

{
dov = 0x0000;
dovl = Oxff;

}
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count++;
if(count>100)

count = 1;
Set5068(&dov1,2,0,AByte);  //slot 2
Set5056(&dov,1,0,AWord); /lslot 1

Get5051(0,0,AWord,&div); /Islot O
return ~div;

}

unsigned int LocalAlO(void)  //return Adam-5017 channel 0 status
{

unsigned int aiv;
int ch, tmpent;

tmpcnt=0;
while(1)

{
if(AiUpdate(3,0)==0)
{

tmpent++;
Get501718(3, 0, &aiv);
if(tmpcnt>=8)
break;

}

return aiv;

}

void ReplaceStr(char *ptr_strl, char *ptr_str2, int len_str) // replace string

inti;
for(i=0; i<len_str; i++)
ptr_stri[i] = 32;

for(i=0; i<strlen(ptr_str2); i++)
ptr_stri[i] = ptr_str2[il;
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Example program: ADAM.EXE (with CGI function)
Source file: ADAM.C and WEBADAM.htm under
“Source\Example\httpEx” directory

Application: HTTPD.EXE or HTTPFTPD.EXE

ADAM-5510/TCP configuration:

- ADAM-5510/TCP main unit

- ADAM-5051D at slot O

- ADAM-5056D at slot 1

- ADAM-5068 at slot 2

- ADAM-5017 at slot 3

- Short ADAM-5051D DI0 to ADAM-5056D DOO, DI1 to DO1,...,
DI15 to DO15

1. Download HTTPD.EXE or HTTPFTPD.EXE onto drive D under
“WEBROOT” directory.

SE
Fie Help
Local System ADAM-5510 Seies:
2@ e 2 & o~ e i|m| @feo o
C:AProgram FileshAdvartech'ADAM-5610T CP-5510E TCP Utity = WEBROOT -
HName [__siee ] Tupe | Modfied Name [__siee ] Tupe | Modfied
(1 Config File Falder  2004/08/26 1:05:12 M [SYADAMEXE BKB Applieation  2004/04/15 3.05:00 &AM
(1 progiam File Falder  2004/08/261:05:10 M [=IFTPERE 44KB  Application  2004/04/15 3.05:00 AM
C150uce File Folder  2004/018/26 1:05:12 M E BOKE Applcation  2004/04/15 3:05:00 AM
Uninstisu FIKB 15U File 2004/08/26 1:05:16 AM HTTPFTPDEXE 9 B3KB Apploation  2004/04/15 3:05:00 AM
= i KB HTMLDo..  2004/04/5 30500 AM
0l Il kil I E
% object(s) [re.8k8 5 object(s) [194.0 kB(615,936 bytes Free)
[cd ~VEBROOT =]
dir
Volume in drive D has no label
Volume Serial Humber is 3F2E-170&
Directory of D:\WEBROOT
. iR> 04-15-2004  3:55p
. <DIR> 04-15-2004 3:55p
ETTPFTPD EXE 64.256 04-15-2004  3:56p
aDa; EXE 38784 04-15-70084  3:56p
ETTPDEHO EXE 50,304 04-15-2004 3:57p
VEBADAM HTH 512 04-15-2004 3:57p
FTP EXE 44,800 04-15-2004 3:58p
7 file(s) 198,656 bytes
615.936 bytes free :I
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2. Run HTTPD.EXE or HTTPFTPD.EXE at resident.

Hil ADAM-5510 Series Utility (Yer 1.25) -2 x|
File Help

Local System: I ADAM-5510 Series:

o 2 B E -|l rEfcomt
C:\Program Fileshadvantech\aDa-6510T CP-6510ETCP Lt j WWEBROOT v
Hame [ size| Tupe [ Modfied Name [ Sie=| Tope | Moified

& Config File Folder 200408726 1:05:12 &t EADAM EXE 3BKE  Application 2004/04/15 3:06:00 4M
& progranm File Folder 200408726 1:06:10 &t EFTF’ EXE 44KB  Application 2004/04/15 3:06:00 4M
CJ50urce File Folder 200408726 1:05:12 atd EHTTF’DEMD EXE GOKE  Application 2004704715 3:06:00 Ak
Uninst isu F7KB 15U File 200408726 1:05:18 &td EHTTF’FTF’D EXE E3KE  Application 2004704715 3:06:00 Ak

@WEEADAM HTH KB HTHL Do 2004704715 3:06:00 Ak

4 = 4] I
4 object(s) [7e8KE 5 object(s) |194.0 KB(E 15,936 bytes Free)
HTTPDEMO EXE 50.304 0D4-15-2004 3:57p

VEBADAM HTH 512 04-15-2004 3:57p

FTP

EXE 44.800 04-15-2004  3:58p
7 file(s) 198,656 bytes
615,936 bytes free
D:\WEBROOT>httpftpd /T
Sockets FTEZHIIF7RC Server v6.22 (Revision 4.11_1525)
Copyright (c) 1989-2003 Datalight. Inc.
Portions copyright (c) GPvHO 2004
(compiled: 04-13-2004)
Going resident

D:“\WEBROOT >

3. Build ADAM.EXE from ADAM.PRJ under "Source\Example\
httpEx” directory and download ADAM.EXE and WEBADAM.htm
onto drive D under “WEBROOT” directory.

151
Fie Help
Local System ADAM-5510 Series
&lE| o 2 of ® wi|@| Zfcom o
C:\Program FilesvAdvantech\ADAM-5510TCP-5510ETCP Utiity =] W/EBROOT -
Name [ size[ Type [ Modified Mame: [ siee[ Tupe [ modified
CIconfig File Folder  2004/08/26 1:05:12 8M =7 ADAM.EXE 39KB  Application  2004/04/15 305:00 AM
Clprogram File Folder  2004/08/26 1:05:10 A4 TIFTP.ERE 44K Application  2004/04/15 305:00 AM
(J50urce File Folder  2004/08/26 1:05:12 A4 [TIHTTPDEMD.EXE ~ SOKE Application  2004/04/15 3:05:00 AM
] Uninst.isu TAKE 15U File 2004/08/26 1:05:16 AM TIHTTPFTPDEXE | 63KE Application  2004/04/15 30500 AM
= | [[&wessDamHTM | 1KE HTMLDo. 20040415 20500 AM
« ol < Gl |
4 ohject(s) [7.8K8 5 object(s) [194.0 kB(615,936 bytes free)
cd\VEBROOT |
ir
¥olume in drive D has no label
¥olume Serial Humber is 3F2E-1704
Directory of D:\WEBROOT
. <DIR> 04-15-2004  3:55p
.. <DIR> 04-15-2004  3:55p
HTTPFTPD EXE 64.256 04-15-2004 3:56p
ADAK EXE 38.784 04-15-2004 3:56p
HTTFDENO EXE 50,304 04-15-2004 3:57p
VEBADAH HTH 512 04-15-2004 3:57p
FTP EXE 44.800 04-15-2004 3:58p
7 file(s) 198,656 bytes
| 615,936 bytes free j
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4. Run ADAM.EXE.

11T ADAM-5510 Series Utility (Yer 1.25) =& x|

File Help
Lacal System If ADAMS510 Serizs:

&| EIEE @ =fcon 5
C-\Frogram Files\Advantech\ADAM 55101 CF-5510E T CF Uity = WEBROOT =

Name [ Sice[ Type [ Modified | [ Name [ Size] Type [ Modified

(1 Config File Folder  2004/08/26 1.05.12 AM TADAM EXE 3BKE Appication  2004/04/15 3.05:00 AM
CJprogiam File Folder  2004/08/26 1.05.10 &M FTR.ERE 4IKE  pppication  2004/04/15 3.05:00 AM
2 Source File Folder  2004/08/26 1.05:12 &M [TIHTTPDEMOEXE  SOKB Application  2004/04/15 305:00 4M
Uninstisu TAKB ISUFle  2004/08/26 10515 AM TIHTTPFTPDEXE  GKB Application  2004/04/15 305:00 AM

| ||E1wEBSDAMHTM  TKE HTMLDo.. 2004/04/15 3.05:00 AM

4] . =l 4 Bl
4 abject(s) [76.6x8 5 ohject(s) 194,01 KB(615,936 bytes free)

7 file(s) 198.656 bytes
615,936 bytes free
D:\VEBROOT>httpftpd ~r
Sockets FTP/HITP/RC Server v6.22 (Revision 4.11.1525)
Copyright (c) 1989-2003 Datalight. Inc.
Portions copyright (c) GPvNO 2004
(compiled: 04-13-2004)

Going resident

D:\VEBROOT>adan
Going TSR.

D: \WEBROOT>|

5. Run IE, type the URL as “http://192.168.1.4/webadam.htm” and

input the value for DO channels then click “Submit” button.

osoft Internet Explorer —1=8] x|
Fle Edt Yew Favoites Tools Help ‘
Bak v = - @D [ A3 Doearch [EFavortes BHstory | 5 S B - E
Address [&] hetp:fj152. 168,14/ Webadem.hem | | @ Hunks >
=
Please enter Adam-5056 status in hexadecimal format and click Submit.
Set DO Value
[
|&] Done [ [ | miemet

6. Check the DO channels’ status on ADAM-5056D is changed

correctly.
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ADAM.C

#include <stdio.h>
#include <io.h>
#include <process.h>
#include <stdlib.h>
#include <string.h>

#include "5510drv.h"
#include "CGI_Lib.h"

extern unsigned _stklen = 3000;
extern unsigned _heaplen = 2000;

int far Callback(HTTP_PARAMS far* psParams);
int returnVal(char *ptr_name, char *ptr_end);
void LocalDIO(int DO_val);

int count = 1;

void main(void)

{

char * homepage_name = "Adam.htm";

if("Http_Server_Reg(homepage_name))
return;

adv_printf("Program exiting\n');
HttpDeRegister(""Adam.htm™);
}

int far Callback(HTTP_PARAMS far* psParams)
program in this function
{

char buf[200],*p,*ptr_val,*ppass;

int iQueryLen;

char Re_Htm_Content[400];

char *ptr_Re = Re_Htm_Content;

int numberbytes;

int DoVal, DIVal;

/limplement your
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*buf = 0;

iQueryLen = _fstrlen(psParams->szQuery);
if (iQueryLen)
_fmemcpy (buf,psParams->szQuery, iQueryLen);

numberbytes = HttpGetData(psParams->iHandle, buf + iQueryLen, 200 -
iQueryLen);

if (numberbytes < 0)

if (numberbytes == (-WOULDBLK))
return RET_OK;
else
adv_printf("wrong input value\n™);
}

iQueryLen += numberbytes;

ptr_Re += sprintf(ptr_Re, "HTTP/1.0 200 OK\r\nContent-type:
text/htmi\r\n\rin<html><h1>");
if (strncmp(buf,"DOValues=", 9) == 0) {
ptr_val = buf + 9;
if ((p = strchr(ptr_val,'&")) == NULL)
adv_printf("Please click Submit button..\n");

adv_printf("the DO val is 0x%x\n", returnVal(ptr_val, p));
LocalDIO(returnVal(ptr_val, p));
}
ptr_Re += sprintf(ptr_Re, "<P><P><A
HREF=\"/WebAdam.htm\">Back</A>.</htmI>\n");
HttpSendData(psParams->iHandle, Re_Htm_Content, ptr_Re -
Re_Htm_Content);
return RET_DONE;

}

int returnVal(char *ptr_name, char *ptr_end)
{

int r_Val, buf_idx;

char buf_val[10];
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}

memset(buf_val, 0, 10);

for(buf_idx=0; buf idx<10; buf _idx++)
{
if(ptr_name == ptr_end)
break;
buf_val[buf_idx] = ptr_name[buf_idx];
}

sscanf(buf_val, "%X", &r_Val);
return r_Val;

void LocalDIO(int DO_val)

{

unsigned div, dov;
char dovi;

if(count%2==0)

dov =~DO val;
dovl = 0x0;
}

else

dov =~DO val;
dovl = Oxff;
}

count++;
if(count>100)

count =1,
Set5068(&dov1,2,0,AByte);
Set5056(&dov,1,0,AWord);

return;
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WEBADAM.htm

<html>
<head>
</head>

<body>
<b>
<p><p><p><p>
Please enter Adam-5056 status in hexadecimal format and click Submit.
</b>

<form action="Adam.htm" method=post nhame="login1">

<table>

<tr>

<td>Adam-5056 Status:</td>

<td align=right><input name="DOValues" type=text size=30
maxlength=50></td>

</tr>

<tr>

<td>

<input name="submit" type=submit value="Submit">

</td>

</tr>

</table>

</body>
</html>
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4.3 Send Mail

Example program: AMAIL.EXE, MAIL. TXT

Source file: ALARMMAIL.C under “Source\Example\mail” directory
Utility: SENDMAIL.EXE, MAKEMAIL.EXE

ADAM-5510/TCP configuration:

ADAM-5510/TCP main unit

ADAM-5051D at slot 0

ADAM-5056D at slot 1

ADAM-5068 at slot 2

ADAM-5017 at slot 3

Short ADAM-5051D DI0 to ADAM-5056D DOO, DI1 to DO1,...,
DI15 to DO15

Download SENDMAIL.EXE, MAKEMAIL.EXE and MAIL.TXT onto
drive D under “WEBROOT” directory.

il ADAM-5510 Series Utility (Ver 1.25) — (=] x]
File Help
ADAM-5510 Seriss:
PR o = |e i wlm] mfeon =
C:\Program Files\AdvantecthADAM 55107 CP-5510E TCP Utiiy\Source’, v | WEBROOT -
Name [ size] Type [ Modiied Name [ sie[ Type [ Modified
Alamiailc 4KB CFile 2004/08/11 B:24:18 PM 38KB Appication  2004/04/15 3.05.00 AM
[T AMAILEXE 40KB  Application 200470706 1:05:54 AM [IFTRERE J4KB  Application  2004/04/15 3.05.00 AM
(s8] 4l PRI 5¢B PRI File 2004/06/15 2:42:32 AM TIHTTPDEMOERE  SOKB Application  2004/04/15 3:0%:00 M
mailtxt KB TestDocu.. 2004/06/29 20500 AM HTTPFTFD.EXE ~ B3KB Application  2004/04/15 30500 AM
= MAILTKT KB Tes Doou. 2004/04/15 4:01:00 AM
[ MAKEMAIL EXE 28KB  Application  2004/04/15 4.01:00 AM
SENDMAIL.EXE 24KB Application  2004/04/15 4.01:00 AM
WEBADAMHTM 1KE HTMLDo..  2004/04/15 30500 AM
< el < I ©
4 ohjecti(s) [47.0kB /8 ohjecti(s) [245.9 kB(562, 176 bytes free)
Volume Serial Humber is 3FZE-1704 |
Directory of D:S\WEBROOT
. <DIR> 04-15-2004  3:55p
.. <DIR> 04-15-2004  3:55p
HITPFTPD EXIE 64,256 04-15-2004 3:56p
ADAM EXE 38,784 04-15-2004 3:56p
HTTPDEMO EXE 50,304 04-15-2004 3:57p
VEBADAM HTH 512 04-15-2004 3:57p
EXE 44,800 04-15-2004 3:58p
MAKEMAIL EXE 28 544 04-15-2004 4:14p
SENDHAIL EXE 24,448 04-15-2004 4:14p
MATL TET 128 04-15-2004 4:15p
10 file(s) 251.776 bytes
562.176 bytes free j
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2. Build AMAIL.EXE from AMAIL.PRJ under "Source\Example\mail”

directory and download AMAIL.EXE onto drive D under
“WEBROOT" directory.

#lll ADAM-5510 Series Utility (¥er 1.25)

File Help

=181 x]

Local System: Il AD&M-E510 Series:
cl e || @fcom o]
C:\Program Files\Advantech\ADAM-5510TCP-5510ETCP UNiASourceh | [WEBROOT -

3. Run AMAIL.EXE and change the value for DO channels from O to

521.216 bytes free

FF for triggering the alarm email.

Name [ Siee] Tppe [ Madiied Name. [ Size| Type | Mocified
AlamoMai 4KB CFle 200408411 B:24:18 PM 3BKE Application  2004/0415 0500 AM
T AMAILEXE 4OKB  Applicstion  2004/07/05 1:05:54 AM AMAILEXE AOKE Applicstion  2004/0415 4:02:00 AM
Abal PR 5KB PR File 2004/0BA15 2:48 32 &M FTPERE A4KE Application  2004/04/15 305:00 A
mail bt KB Ted Docu..  2004/06/29 2:05.00 AM CIHTTFDEMO.EXE  SOKB Appication  2004/04/15 3:05:00 AM
HTTPFTPDEXE  B3KB Application  2004/04/15 30500 AM
MAILTHT KB TewDocu. 2004/D4/15 :01:00 AM
[TIMAKEMAILEKE  28KB Application  2004/04/15 4:01:00 AM
[TISENDMAILEXE  24KE Application  2004/04/15 4:01:00 AM
&1 WEBADAMHTH KB HTMLDo..  2004/04/15 30500 AM
< A 41 |
|4 object(s) [47.0k8 9 ohject(s) [285.6 kB(521,216 bytes free)
Directnry of D:\WEBROOT o]
<DIR> 04-15-2004
<DIR> 04152004
HTTPFTPD EXE 64,256 04152004
ADAM EX 38,784 04-15-2004
ATTPDENO BEE 50,304 04152004
VEBADAN HTM 512 04-15-2004
FTE EXE 44 800 04-15-2004
HMAKEMAIL EXE 28,544 04-15-2004
SEHDHAIL EXE 24448 04-15-2004
AHATL EXE 40,704 04152004
MATL TIT 128 04-15-2004
11 file(s) 292,480 bytes

=

[l ADAM-5510M Utility (ver 1.21) =18 x|
File Help
Local System: Il AD&M-E510 Series:
=R L] wfE o
C:75510T CPAE saniplsmail | [iwiaic =l
Name [ Siee| Type [ Mocified Name. [ Size| Type | Mocified
AlamMail.c 4B CFie 2004/06/15 5:54:08 PM [CAMAILEXE AOKE Application  2004/04/15 20500 AM
[ AMAILEXE 40KE Application  2004/06/29 3808 AM MAIL DAT KB DATFie  2004/04/15 30500 AM
AMailPRJ S5KB PRJFile  2004/06/155:48:32 PM MAIL T<T KB TewtDocu..  2004/04/15 30500 AM
il et KB TestDocu.. 2004/06/23 20500 AM [TIMAKEMAILEXE ~ 28kB  Application  2004/04/15 4:04:00 AM
[TUSEMDMAILEXE ~ 24KE  Application  2004/04/15 3:05.00 AM
SENDMAILLOG KB TestDocu..  2004/04/15 30500 AM
< | kil I H
|4 object(s) [47.0k8 | |6 abiect(s) |33.1 kB(498, 176 bytes free)

HAKEHATL EXE

8 file(s)

D:\HATL>amail
Making Mail.

498.176 bytes free

04-15-2004

Datalight Sockets HAKEMAIL w6 22 (Revision 4. 11.1525)

Copyright (c) 1989-2003 Datalight.

Please input ada;

1 prepare

Copyright (c) 1989-2003 Datalight, Inc

Thu Apr 15 15:5
Please input idal

D:\HATIL>

3 2004,

Inc.

5056 output values: 0
5056 output values:

ff

000|Sent SHTP mail successfully
5056 output values:

Alarm Status Triggering
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4. Check the mailbox and it receives the email correctly.

Fie Edt View Tooks Message Help

F Inbox - Outlook Ekpress

B . 20 @ 2

New Mail Reply  Reply Al Forward

Print Delete

£ [T I

Addresses Find

% Inbox

=6 Local Folders
42 Inbox.
i Outhox

Email Alarn Received

Folders x| [a]® [From [ Recetved -
45 Outlook Express (-1 345@hotmail.com 6[29j2004 4:06 AN

There are no contacts to display, Click
on Contacts to create a new contact

423 Sent Items
£ (3 Deleted Ttems
*- B Drafts
[Send from ADAM-551 U/TCP}
Contacts ~ x

6645A2DDCF631BEDSEISEAEL--

1 message(s), 0 unread

[ BT wiarking Gnline

Note: The IP address of ADAM-5510/TCP should be at the same
domain with the IP address of mail server, which will help you
to send out the email from ADAM-5510/TCP. If you ask another
mail server whose IP address is not at the same domain, the
mail server will verify the IP address of the email sending from
and then stop to provide service for sending out the email for

ADAM-5510/TCP.

MAIL. TXT:

& mail.txt - Notepad

File Edit Format Help

=10l x|

Send from ADAM-5510/TCP

4]
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ALARMMAIL.C

#include <stdio.h>
#include <process.h>
#include <errno.h>
#include "5510drv.h"

int SendAlarmMail(void);
int MakeAlarmMail(void);

int count = 1;

void main(void)

{
unsigned div, dov;
char dovi;

if(!MakeAlarmMail())
{

adv_printf(""'make mail fail..");
return;

}

while(1)
{
adv_printf("Please input Adam-5056 output values: ™);

scanf("%X", &dov);
if(count%2==0)

dovl = 0xO0;
}

else

{
}

dovl = Oxff;
if(dov == 0x33)
return;

count++;
if(count>100)
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count=1;

Set5068(&dov1,2,0,AByte);
Set5056(&dov,1,0,AWord);

Get5051(0,0,AWord,&div);
if(div == 0x00ff)

if(1SendAlarmMail())

{
adv_printf("send mail error..");
return;
}
}
}
}
int MakeAlarmMail(void)
{

char * arg_To ="-t567@123.com";

char * arg_From = "-f345@hotmail.com";
char * arg_subject = "-s5510TCP";

char * arg_MailContent = "-bmail.txt";
char * arg_O_mail = "-omail.dat";

adv_printf("Making Mail.\n");
if(spawnlp(P_WAIT,
"d:\\mail\\makemail.exe",
"d:\\mail\\makemail.exe",
arg_To,
arg_From,
arg_subject,
arg_MailContent,

arg_O_mail,
NULL)==-1)
{
return O;
}
return 1;
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}
int SendAlarmMail(void)
{
char * argl = "smtp.123.com";
char * arg2 = "mail.dat";
adv_printf("send Alarm mail prepare..\n");
if(spawnlp(P_WAIT,"d:\\mail\\sendmail.exe","d:\\mail\\sendmail.
exe",argl,arg2,NULL)==-1)
{
return O;
}
return 1;
}
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4.4 Modbus/TCP Server

Example program: DEMOTS.EXE
Source file: DEMOTS.C under “Source\Example\DEMOMODBUS"
directory

ADAM-5510/TCP configuration:

- ADAM-5510/TCP main unit

- ADAM-5051D at slot O

- ADAM-5056D at slot 1

- ADAM-5068 at slot 2

- ADAM-5017 at slot 3

- Short ADAM-5051D DI0 to ADAM-5056D DOO, DI1 to DO1,...,
DI15 to DO15

1. Build DEMOTS.EXE from DEMOTS.PRJ under "Source\Example\
DemoModbus” directory and download DEMOTS.EXE onto drive
D under “"WEBROOT" directory.

lslxi
File Help
Local Systen: 10 Series:
elo=] l=ElE 2 | W] @feom -
C:\Progam Files\Advantech\ADAM 551 0T CP-5510E TCF Lty |
Mame [ Siee[ Type [ Modified [ Size] Type | Modified
IConfia! File Folder  2004/08/26 1:05:12 A KB Application  2004/04/15 305,00 AW
1 program File Folder  2004/08/26 1:05:10.4M A0KB Application  2004/04/15 4:02:00 &M
] Source File Folder  2004/08/26 1:05:12 AM S2KB Application  2004/04/15 205.00 AM
Urinstisu 77KE 15U File 2004/08/26 1:05:16 4 4KB  pplication  2004/04/15 05.00 M
| |||[EIHTTPOEMOEXE  SOKB  Application  2004/04/15 3.05.00 AM
[CIHTTPFTFD.EXE  GKB Application  2004/04/15 20500 AM
MAILTXT KB TestDocu. 2004/03/15 4:07:00 M
[CIMAKEMAILEXE  28KB Application  2004/04/15 4.01:00 AM
[TISENDMAILEXE  20KB  Application  2004/04/15 4:01:00 AM
€1 WEBADAM HTH KB HTMLDo..  2004/04/15 205.00 M
4] el | el
4 object(s) [7e.sKE 10 object(s) [336.9 KBI468,450 bytes free)
E <DIR> 04-15-2004 3:55p -]
- <DIR> 04-15-2004  3:55p
ATTPFTPD EXE 64,256 04-15-2004  3:56p
ADAH EXE 38.784 04-15-2004  3:56p
HTTPDEMO EXE 50,304 04-15-2004 3:57p
VEBADAM HTH 512 04-15-2004 3:57p
FTP EXE 44800 04-15-2004 3:58p
MAKEMAIL EXE 28,544 04-15-2004 4:14p
SENDHAIL EXE 24448 04-15-2004 4:14p
AHAIL EXE 40,704 04-15-2004 4:21p
HAIL TIT 128 04-15-2004 4:15p
DEKOTS EXE 52.480 04-15-2004  3:55p
12 file(s) 344960 bytes
168480 bytes free j
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2.

Run DEMOTS.EXE

Tl ADAM-5510 Si (Ver 1.25) =1 |
File Help
Local System: ADAM 5510 Series:
=k i o] 2 e oo =
My Computer =l I\WEBHUUT =
Name [ Size[ Tupe [ Modified [ Size] Tupe | Modified
=ci) Local Disk 3BKE Appication  2004/08/15 30500 AM
= Document (D) Local Disk 40KB Application  2004/08/15 40200 AM
&) Compact Disc [E] Compact 52KB Applcation  2004/08/15 30500 AM
(=) Contiol Panel Spstem Fol 44KB  Application  2004/08/15 30500 AM
SOKE Applcation  2004/08/15 30500 AM
6B Appication  2004/08/15 30500 AM
KB TestDocu.. 2004/04/15 4:001:004M
20KB Applcation  2004/08/15 4:01:00 AM
24KB  Application  2004/08/15 401:00 AM
£ WEBADAM.HTM KB HTMLDo.. 2004/04/15 305.004M
| Il 4] Il
4 objert(s) [0 bytels) 10 object(s) 338, KB(468,480 bytes Fres)

04-15-2004
04-15-2004
04-15-2004
04-15-2004
04-15-2004
04-15-2004
04-15-2004
04-15-2004
04-15-2004

E 52,
12 file(s) 344,960 bytes
168,480 bytes free

D :\WEBROOT>demots
Server started. wait for comnect. . .

Run Advantech Modbus/TCP OPC Server and connect to ADAM-
5051D DIO.

=] |
File Add Edit ¥iew Help
e TN
=] m 50510 Name | Type | Location | Processing | Value Diescription
-3 DI Codl Input 010001 On DI0
Readyr DI has 1 Tags 4
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4. The DEMOTS.EXE will periodically switch ON/OFF to

ADAM_5056D DO channels so Modbus/TCP OPC Server will
update the ADAM-5051D DIO status correctly.

E 5510TCPDemo.tdb - Advantech Modbus/TCP OPC Server

File Add Edit View Help

EETNNFIEEEL
=-{ 30510 Nome | Type [ Location [ Processing
= Col Tnput 010001

=lolx]|

Readyr

Dlhas [ Tags 4

5. Run ADAMView Software to monitor the ADAM-5051D DIO status.

zr Ldvantech ADAMView DEMO 01 :58:

- 5510 TCODeme. gud -0 x|

Fil: Edit Setup View Window BEwn Help

D H|+BRwk W e 2 RE 8
e ISP

=10l x]

JEESEEEIEEEsssae I _'DI
For Help, pres F1

|Err0r Count:0
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6. The ADAM-5051D DIO status will be updated correctly in
ADAMView.

=0l

Fie Edit Zetup ¥iew Window ERun Help

C @ | %@k W% e 2

Bz 1%% 6
1ol x|

S TADAME0S1D DI -

For Help, press F1 |En‘0r Count0 4

DEMOTS.C

#include "mod.h"
#include "5510drv.h"

#define DATASIZE 250
#define sizeofShareMem 4000

int count=0;
unsigned int LocalDIO(void);

int main(void)
{
SOCKET Sock_5510;
int err_code;
unsigned int Share_Mem[sizeofShareMem];
unsigned int tmpcnt=0;
int tmpidx;
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}

memset(Share_Mem, 0, sizeof(Share_Mem));
if((err_code=ADAMTCP_ModServer_Create(502, 5000, 7,

(unsigned char *)Share_Mem,

sizeof(Share_Mem)))!=0) [ffirst step
{
adv_printf("error code is %d\n", err_code);
}
Timer_Init();

tmpidx = Timer_Set(1000);
adv_printf("Server started, wait for connect...\n");
while(1)

ADAMTCP_ModServer_Update(); //second step: return 0
NO packet, return 1 has packet

if(tmArriveCnt[tmpidx])
{
Timer_Reset(tmpidx);
disable();
Share_Mem[0] = LocalDIO(); [lwrite 5051
status to address 40001
enable();
}

}

ADAMTCP_ModServer_Release();

return 0;

unsigned int LocalDIO(void)  //set Adam-5056&5068 and return Adam-

{

5051 Status

unsigned div, dov;
char dovi;

if(count%2==0)

dov = Oxffff;
dovl = 0x0;
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}

else

{
dov = 0x0000;

dovl = Oxff;
}

count++;
if(count>100)

count =1,
Set5068(&dovl1,2,0,AByte);  //slot 2
Set5056(&dov,1,0,AWord); /lslot 1

Get5051(0,0,AWord,&div); /Islot O
return (unsigned int)~div;
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4.5 Modbus/TCP Client

Example program: DEMOTC.EXE

Source file: DEMOTC.C under “Source\Example\DEMOMODBUS"
directory

System configuration:

- ADAM-5510/TCP main unit

- ADAM-6051 with a switch connected to DIO

1. Build DEMOTC.EXE from DEMOTC.PRJ under "Source\Example\
DemoModbus” directory and download DEMOTC.EXE onto drive
D under “WEBROOT" directory.

il ADAM-5510 Series Utility (¥er 1.25) 18] x|
File Help
Local System: I AD&M-5510 Series:
SRR % | 5 ui | @fcon -]
C-\Frogram Files\dvantech\ADAM 5510TCF-G510ETCR Uit = WEBROOT -
Hame [ Siee| Tope [ Modified [ Siee| Tope | Modified
() Confia | File Folder  2004/08/25 1:05:12 AM KB Application  2004/04/15 30500 AM
] program File Folder  2004/08/25 1:05:10 AM 40KE  Application  2004/04/15 40200 AM
1 Souee File Folder  2004/08/25 1:05:12 &M KE  Application  2004/04/15 40100 AM
Uninst isu 77KE 15U Fils 2004/08/25 1:05:16 AM [ DEMOTS EXE 52KE  Application  2004/04/15 30500 AM
=] |[|[EFTRERE KB Application  2004/04/15 30500 AM
“IHTTPDEMO.EXE  50KE Application  2004/04/15 3:05:00 AM
SHTTPFTPD.EXE  63KE Application  2004/04/15 3:05:00 AM
HAIL THT TKE  TewtDocu.  2004/04/15 40100 AM
S MAKEMAIL EXE 26KE  Application  2004/04/15 401:00 AM
= SENDMAILEHE 4KE Application  2004/04/15 40100 AM
&1 WEBADAM HTM TKE HTMLDo..  2004/04/15 30500 AM
| | H |2 | | ¥
4 objeck(s) [76.8kB | |11 obiect(s) |351.9 KB(442,880 bytes free)
- <DIR> 0415 2004  3.55p |
HTTPFTPD EXE 64,256 04-15-2004  3:56p
ADAM EXE 38,784 04-15-2004  3:56p
HTTPDEHO EXE 50,304 04-15-2004 3:57p
VEBADAN HTH £12 04-15-2004 3:57p
EXE 44,800 04-15-2004  3:58p
HAKEHAIL EXE 28.544 04-15-2004 4:14p
SENDHAIL EXE 24,448 04-15-2004 4:14p
AMATL EXE 40,704 04-15-2004 4:21p
MAIL TIT 128 04-15-2004 4:15p
DEHOTS  EXE 52,480 04-15-2004 3:55p
DEHOTC _EXE 25,600 04-15-2004 4:19p
13 file(s) 370.560 bytes
442,880 bytes free :I
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Run DEMOTC.EXE and you can find the ADAM-6051 DIO status.

Hil ADAM-5510 5
Fie Help

y (Ver 1.25) =[x

Local System: I ADAM-5510 Series:
=1 =[]
C:\Pragram Files\dvantech\ADAM 55107 CP-S5T0E TCP Uity =l \WEBROOT

COM1

Name [ Siee| Tupe [ Macified Name [ Sie=| Tope [ Modfied

CConfig File Folder  2004/08/26 1:05:12 AM ~lADAM.EXE KB Application  2004/04/15 3.05:00 AM

Cl program File Folder  2004/08/26 1:05:10 AM lamalLEXE 40KB Application  2004/04/15 40200 AM

Clsouce File Folder  2004/08/26 1:05:12 4M ~IDEMOTE.EXE 25KB Application  2004/04/15 401:00AM

] Uninstisu 7IKE 15U Fie 2004/08/26 10516 AM IDEMOTS EXE S2KB  Application  2004/04/15 3.05:00AM
= ||Erreexe KB Application  2004/04/15 3.05:00AM

[TIHTTPDEMO.EXE S0KE  Application  2004/04/15 3:05:00 AM
[TIHTTPFTPD.EXE B3KE  Application  2004/04/15 3:05:00 AM
E] MAIL.TRT TKE  TestDocu..  2004/04/15 4:071:00 AM
[T MAKEMAILEXE 28KB  Application  2004/04/15 4:01:00 AM
[T]SEMDMAILEXE 24KB  Application  2004/04/15 4:01:00 AM
&]WEBADAMHTM TKE HTML Do..  2004/04/15 3:05:00 AM

< (| < |
4 object(s) [7e.8K8 11 ohject(s) [361.9 KBL442, 580 bykes Frez)

40.704 04-15-2004  4:
128 04-15-2004  4:
52,480 04-15-2004  3:
EXE 25.600 0D4-15-2004  4:
13 file(s) 370.560 bytes
447 Rg0 bytes free
D:\WEBROOT>demotc 192.168.1.5
Starting to send. .
605

Channel 0
Channel 0
Channel 0 Statu:
o
1]

Statu:
Statu:

Channel
Channel

Statu:
Statu:

Turn off the switch which is connected to ADAM-6051 DIO and
check the ADAM-5510/TCP can update the DIO status correctly.

HTl ADAM-5510 5
Filz Help

(Ver 1.25) =12l x]

Local System: ADAM-5510 Series

8| o -| (-] ﬂ]cow =
C:\Program Fileshadvantech\aDa-6510T CP-6510ETCP LUt j WWEBROOT

[~

Name [ size[ Twpe [ Modified Name [ size[ Twpe | Modified
C Config FileFolder  2004/08/76 1:05.12 AM =ADAM EXE 3BKE Application  2004/04/15 305,00 AM
Cl progiam File Folder ~ 2004/08/25 1:05.10 AM =amalL EXE 40KB  Application  2004/04/15 4.02.00 AM
1 50uce FileFolder  2004/08/25 1:05:12 &M TIDEMOTC EXE KB Application  2004/04/15 4.011:00 AM
8] Uninstisu THE 15U Fie 2004/08/25 10515 AM =IDEMOTS EXE 52KB Application  2004/04/15 305,00 AM
= ||=Freee 44KB  Application  2004/04/15 305,00 AM

[TIHTTPDEMO.EXE G0KB  Application  2004/04/15 3:05:00 AM
TIHTTPFTPD.EXE B3KE  Application  2004/04/15 3:05:00 AM
E] MAILTRT TRE TestDocu..  2004/04/15 4:01:00 AM
[T MAKEMAILEXE 28KB  Application  2004/04/15 4:01:00 AM
[T SENDMAILEXE 24KB  Application  2004/04/15 4:01:00 AM
&]WEBADAMHTM TKE HTML Do..  2004/04/15 3:05:00 AM

4 | = 4] I
4 object(s) [76.8K8 11 ohject(s) [361.9 kB(442,880 bytes free)

13 file(s) 370,560 bytes
442880 bytes free
5

“WEBROOT >demotc

Channel
Channel
Channel

Channel
Channel
Channel
Channel
Channel
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DEMOTC.C
#include "mod.h"

#define Server_Port 502
#define MAXDATASIZE 100

int main(int argc, char *argv[])

{
char * ServerlP;
SOCKET SO_5510;
unsigned char HostData[ MAXDATASIZE];
int DataByteCount = 0;
int tmp;
unsigned int tmpent=0, tmpcnt1=0;
int errcode;

memset(HostData, MAXDATASIZE, 0);

if(argc==2)
ServerlP = argv[1];

}

else

{
adv_printf("Please input Server IP.\n");
return O;

}

if(ADAMTCP_Connect(&SO_5510, ServerIP, Server_Port)<=0)

perror("ADAMTCP_Connect()\n");
ADAMTCP_Disconnect(&SO_5510);
return 0;

}

adv_printf("Starting to send..\n");
while(1)

{
/IQuery Adam-6051 Server
if((errcode=ADAMTCP_ReadCoilStatus(&SO_5510, 50, 0x01,
0x01, 0x01, &DataByteCount, HostData))<=0)
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if(errcode==TCPTimeOut_Err)
perror("Time Out.\n");
else
adv_printf("Error: Error Code is %d\n", errcode);
ADAMTCP_Disconnect(&SO_5510);

return O;

}

else

{
adv_printf("Adam-6051 Channel 0 Status: ");
for(tmp=0; tmp<DataByteCount; tmp++)

adv_printf("%2X", HostData[tmp] &0x01);
}

adv_printf("\n");
for(tmpcnt=0; tmpcnt<50000; tmpent++)  //delay
{for(tmpcnt1=0; tmpcntl<4; tmpentl++){}}

}

return 1;

}
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4.6 Modbus/RTU Slave

Example program: DEMORS.EXE
Source file: DEMORS.C under “Source\Example\DEMOMODBUS"
directory

Utility: Modbus/RTU OPC Server and HMI Software on host PC.

ADAM-5510/TCP configuration:

- ADAM-5510/TCP main unit

- ADAM-5051D at slot 0

- ADAM-5056D at slot 1

- ADAM-5068 at slot 2

- ADAM-5017 at slot 3

- Short ADAM-5051D DI0 to ADAM-5056D DOO, DI1 to DO1,...,
DI15 to DO15

1. Build DEMORS.EXE from DEMORS.PRJ under "Source\Example\

DemoModbus” directory and download DEMORS.EXE onto drive
D under “WEBROOT" directory.

il ADAM-5510 Series Utility (Yer 1.25) _1=lx]
File Help
Local System ADAM 5510 Series
Bla] o tof=Em @ ][] | m| &fcomn
C:A5510TCPADEMD - [wwEBROOT =l
Name [ sie[ Twpe [ Modified B [ sie[ Twpe [ Modified
_Jobi File Folder  2004/08/25 12:43:00 Pt [TaDaM.EXE 3BKE  Application  2004/04/15 305:00 AM
55100RY.H 15KB  H File 2004/07/07 1:45:04 AW ~IDEMDRS.EXE 4BKE  Application  2004/04/15 4:00:00 AM
S510TCODemagni 1KB  GNI File 200440714 5:33:38 PM AFTPEXE 44KB  Application  2004/04/15 05:00 AM
5510TCODEmo. 1KE  HLD File 2004/08/2% 1:30:18 PH TIHTTPDEMO.EE ~ SOKE Application  2004/04/15 30500 4M
5510TCFDemotdb  1KB  TDB File 2004/08/25 1:30:54 PH =¥ | ||ZIHTTFFTFDEXE  E3KE Application  2004/04/15 305:00 Ab
[Fbemod bat KB MS-DOSB.. 2004/06/09 11:58:48 P— EVWEEADAMHTM ) KB HTMLDo.  2004/04/15 20500 AM
DemoRC.c KB CFile 2004/07/13 12:59:50 At
DemoRC.c.bak. 1KE  BAK File 2004/07/1312:55.48 At
[#] DEMORC DSK 3KB DSKFie 2004/07/13 1:10:12 AW
DemoRC.PRJ 5KB PRJFile 2004/07/131:10:12 AW
DemofS.c KB CFile 2004407413 G:5%:02 PH
] DEMORS.DSK KB DSKFie 2004/08/28 12:50:24 Pt
[TIDEMORS.EXE 43K Application  2004/08/28 12:43:38 Pt
sl NFMORS ORI KR MR File 20ndANA28 124996 T
il ; o o
31 object(s) [147.1kB 6 objectisy [241.1 KB(615,936 bytes fres)
dir |
¥Yolume in drive D has no label
Volume Serial Humber is 3F2E-1704
Directory of D:\VEBROOT
. <DIR> 04-15-2004  3:55p
.. <DIR> 04-15-2004  3:55p
HTTPFTPD EXE 64,256 04-15-2004  3:56p
ADAM EXE 38.784 04-15-2004 3:56p
HTTPDEMO EXE 50.304 04-15-2004 3:57p
UEBADAM HTH 512 04-15-2004 3:57p
FTP EXE 44_800 04-15-2004 3:58p
DEMORS  EXE 256 04-15-2004 4:08p
8 file(s) 246,912 hytes
615,936 bytes free
-
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Run DEMORS.EXE and ADAM-5056D DO channels will switch
ON/OFF periodically.

1 ADAM-5510 S ity (Ver 1.25) =181 x|
File Help
Local System ADAM 5510 Series
| e il o ® rE[com

C:\5510TCP\DEMO | [WEBROOT

MName [ Siee[ Type [ Modiied -] Name [ Siee[ Tupe [ Modified

o Fie Folder 2004708728 12:43.00 Pt [T14DAM EXE KB Application  2004/04/15 05,00 AM
S510DRV.H 15KB  H File 2004/07/07 1:45:04 AW [~ DEMORS.EXE 48KB  Application  2004/04/15 4:00.00 AW

5510TCODemogni KB GNI File 200440714 5:33:38 PM [TIFTR.EXE 44KB  Application  2004/04/15 3:05.00 AM

5510TCODemo. 1KB HLDFle 2004708728 1:30:18 PM [TIHTTPDEMO.EXE  50KB Application  2004/04/15 3:05.00 AM
SIOTCFDemords  1KB TOBFie 2004082813054 M || = ||ZIMTTRFTPDEE 6B Applicstion  2004/04/15 20500 M
[Flbemod bat KB MS-DOSB... 2004/08/09 11:59:48 Pt— €1 WEBADAM HTH KB HTMLDo..  2004/04/15 305,00 AM
DemoRiC.c 1KB CFile 2004/07.13 125358 &t

DemoRiC.c.bak KB BAK File 2004/07./1312:58:48 At

#] DEMORC.DSK IB DSKFle 200470713 1:10:12 AM

DemofiC. PR KB PR File 200440713 1:10:12 4

DemoRi5.c HB CFile 2004407413 6:53:02 P

DEMORS.DSK B DSKFie  2004/08/28 1250.24 Pt

[TIDEMORS.EXE 4BKEB  Application  2004/08/28 12:43.36 Pt

] NFMORS AR PKR MR File 2NN ANAA2A 17 49-3R P

4 P!l 1
(31 object(s) [147.1 kB & object(s) [241.1 KB(B 15,936 bytes Free)

04-15-2004 3
.. 04-15-2004 3
HTTPFTPD EXE 04-15-2004 3
Al EXE 04-15-2004  3:
HTTPDEHO EXE . 04-15-2004  3:
VEBADAM HTH 512 04-15-2004 3
FTP EXE 04-15-2004 3
DEHORS  EXE 256 04-15-2004 4
8 file(s) 246,912 bytes
615,936 bytes free

D:\VEBROOT ;demors

init success

server starte

Click “Launch Terminal” button and ensure COM1 has been
released.

il ADAM-5510 5

ity (Yer 1.25)

File Help
Local Systern:
Bla| o
C:ANE510TCPADEMO j
Name [ Siee | Tupe [ Hodfied | Name [ Size Tupe [ Modtied
Cobi Fie Folder  2004/08/28 12.43.00 Pt [T 5DaM EXE 3BKB Application  2004/04/15 3:05.00 AM
S5100AY H 158 HFile 2004/07/07 1:45:04 AM [TIDEMORS EXE 48KE  Application  2004/04/15 4:00:00 AM
S510TCODemo.gni 1KB  GMIFile 2004/07/14 5:33:30 PM [TIFTP.EXE 44KB  Application  2004/04/15 Z:05:00 AM
5510TCODemo... 1B HLD File 2004/08/28 1:30:18 PM [TIHTTPDEMO.EXE S0KE  Application  2004/04/15 3:05:00 &M
S5I0TCFDemotds  1KB TOBFile  2004/08/28 13054 PM ||| | [IZIHTTRFTPDEXE  63KB Application  2004/04/15 3:05.00 &M
bemod bat 1KB MS-DOSB.. 2004/08/09 11:58.48 Pt €] WEBADAM HTM KB HTMLDo..  2004/04/15 3:05.00 AM
DemoRC.c 1kB  CFile 2004/07/1312:59.58 A
DemoRC.c.bak 1KE  BAK File 2004/07/1312:58:48 A
DEMUHCDSK 3B DSKFile 2004/074131:10:12 AM
DemoFiC.FRJ 5KB PR File 2004/07131:10:12 A
DemoFis.c XB CFile 200440713 6:58:02 P
DEMORS.DSK. 2kB DSk File 2004/08/28 12:50:24 P
[DEMORS EXE 48KE  Application  2004/08/28 12:49:36 Pt
] MFRMNORS NRI KR NA.File 2NN AAFIA 124996 PR
7 P 5 Oy |
31 ohject(s) [147.1 k8 6 object(s) [241.1 KB(B 15,936 bytes fres)
<DIR> 04-15-2004 3:55p =]
- <DIR> 04-15-2004 3:55p
HTTPFTPD EXE 64,256 04-15-2004 3:56p
ADAN EIE 38.784 04-15-2004 3:56p
HTTPDEMO EXE 50.304 04-15-2004 3:57p
VEBADAM HTH 512 04-15-2004 3:57p
FTP EXE 44.800 04-15-2004 3:58p
DEHORS EXE 48,256 04-15-2004 4:08p
8 file(s) 246.912 bytes
615.936 bytes free
D: \WEBROOT >demors
init success!|
server started..
|
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4. Run Modbus/RTU OPC Server on host PC and check ADAM-
5051D DIO status.

[E DEMORS - Modbus -[oix]
Ele Add Edit Tiew Help
SR
= Ifm ADAM-5051D Wame | Type | Laocation | Processing |J.a]y_a | Description
=T o ujiif Coillaput 010001 ot ) Dl bit D
4| | |
Ready [0 hes 1 Tags i
5. Check ADAM-5051D DIO status is switching correctly.
& DEMORS - Modbus B [
Fle Add Efit Fiew Help
S
1 ADAM-5051D Waume Type Location_| Frovessing | Value Description
= ) ] D10 Coillnput 010001 {on ) DI bitD
1| | 2l
Realy DI hiss 1 Tags Y
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6. Run HMI Software on host PC, link to Modbus OPC Server and
check the ADAM-5051D DIO status.

~lo|x|

H R ¥an W21 R85 2 M

Running normally |Ermr Count0 4

7. Check ADAM-5051D DIO status is switching correctly.

&
Fil= Edit Eetop View Window Eun Help

CwH iERsWhe W22 9% 80328

~lojx|

TaFE] Timer Overmun, dow down the sampling rate. |Em:r Comnt:l A
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DEMORS.C

#include <stdio.h>
#include <dos.h>
#include <time.h>
#include <conio.h>
#include "5510drv.h"
#include "RTU.h"

#define MAXDATASIZE 100
#define sizeofShareMem 10

int count;
unsigned int LocalDIO(void);

void main()

{

unsigned int Share_Mem[sizeofShareMem];
char cCh;

char LSR_State;

unsigned int tmpcnt, tmpentl;

if(Modbus_COM _Init(COML1, Slave, (unsigned long)9600,
NO_PARITY, DATAS8, STOP1)!=0)

{

adv_printf("error\n");
return;

}
adv_printf("init success!"\n");

iflADAMRTU_ModServer_Create(3, (unsigned char *)Share_Mem,
sizeof(Share_Mem)))
{

adv_printf("err code is %d\n", Error_Code());
return;

}

adv_printf("server started..\n");

while(1)
{
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disable();
Share_Mem[0] = LocalDIO(); /lwrite 5051 status to
address 40001
enable();
for(tmpcnt=0; tmpcnt<50000; tmpent++)  //delay
{for(tmpcnt1=0; tmpcnt1<8; tmpentl++){}}
}
}

unsigned int LocalDIO(void)  //set Adam-5056&5068 and return Adam-
5051 Status
{

unsigned div, dov;

char dov1;

if(count%2==0)

dov = Oxffff;
dovl = 0x0;
}

else

dov = 0x0000;
dovl = Oxff;

}

count++;
if(count>100)

count =1,
Set5068(&dov1,2,0,AByte);  //slot 2
Set5056(&dov,1,0,AWord); /lslot 1

Get5051(0,0,AWord,&div); /slot O
return (unsigned int)~div;
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4.7 Modbus/RTU Master

Example program: DEMORC.EXE

Source file: DEMORC.C under “Source\Example\DEMOMODBUS”
directory

System configuration:

- ADAM-5510/TCP main unit

- ADAM-4056S

1. Build DEMORC.EXE from DEMORC.PRJ under "Source\Example
\DemoModbus” directory and download DEMORC.EXE onto drive
D under “WEBROOT" directory.

Hill ADAM-5510 Series Utility (Ver 1.25) _[8] x|
File Help

Local System ADAM 5510 Series
BlE| | = 2 =] f R x| @fconi T
C:\Program Files\advantech\ADAM-5510TCP-5510ETCP Uiy j “WEBROOT j
Mame [ Size[ Type [ Modified Narne [ Size[ Tupe | Modfied
CiConfia ; File Folder 2004408426 1:05:12 AM [ ADAM EXE KB Applicaton  2004/04/15 30500 AM
1 piogiam File Folder ~ 2004/08/26 1:05:10AM [ AMAILEXE 0KB Applicstion  2004/04/15 4:02:00 AM
1 5ouice File Folder ~ 2004/08/26 1:05:12 AM DEMOTCERE 25KE  Applicstion  2004/04/15 4:01:00 AM
Uninetisu TPKE 15U File 2004/08/26 1:05:16 AM [T DEMOTS.EXE 52KE Applicstion  2004/04/15 3.05.00 AM

= |[EIFTPExE 44KE Application  2004/04/15 3.05.00 M

TIHTTPDEMO.EXE SOKE  Application 200440415 3:05.00 At
CIHTTPFTPDLEXE B3KE Application  2004/04/15 3:05.00 &M
MAILTAT 1KE  TextDocu.. 2004/04/15 4:01:00 &M
=71 MAKE MAIL EXE 28KE  Application  2004/04/15 4:01:00 &M
= SENDMAILEXE 24KB  Application  2004/04/15 4:01:00 &M
) WEBADAM HTM 1KE HTMLDo..  2004/04/153:05.00 &M

< I m < I m
4 ohjeckis) [7s.6%8 11 abject(s) [381.9 kB{442,580 bytes free)
. <DIR> 04-15-2004 3:55p -]
HTTPFTPD EXE 64,256 04-15-2004 3:56p
ADAH EXE 38.784 04-15-2004 3:56p
HTTFDEHO EXE 50.304 04-15-2004 3:57p
VEBADAH HTH 512 04-15-2004 3:57p
FTP EXE 44 800 04-15-2004 3:58p
HAKEHAIL EXE 28.544 04-15-2004 4:14p
SENDHAIL EXE 24448 04-15-2004 4:14p
AMATL EXE 40,704 04-15-2004 4:21p
WATL TIT 128 04-15-2004 4:15p
DEHOTS EIE 52,480 04-15-2004 3:55p
DEHOTC EIE 25.600 04-15-2004 4:19p
13 file(s) 370,560 bytes
142880 bytes free :I
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2. Run DEMORC.EXE and you will find the connection is successful
as following figure. You will also find the LEDs of ADAM-4056S
periodically switch ON/OFF by the command from DEMORC.EXE

SEI
File Help
Local System: Il ADAM-5510 Series:
HEEREE el & =] @ =fcon 5]
C:\Program Files\Advantech\ADAM 5510 CP-6510E T CF Uity | \WEBROOT =
Name [ size[ Tupe [ Modified [ size[ Tupe | Modified
(" Config File Folder  2004/08/26 1:05:12 &M KB Application  2004/04/15 20T.004M
3 proaram File Folder  2004/08/26 1:05:10 AM 40KB  Application  2004/04/15 4:02.00 AM
(1 Source File Folder  2004/08/26 1:05:12 &M Z1KB  Application  2004/04/15 05.004M
[#] Uninstisu 77KB 15U File 2004/08/26 1:05:16 AM 25KB Application  2004/04/15 4:01:00AM
S2KB Application  2004/04/15 205004
44KB  Application  2004/04/15 3:05:00 AM
SOKB  Application  2004/04/15 05.004M
BB Application  2004/04/15 305.00AM
KB TesDocu. 2004/04/15 &:01:004M
[~ MAKEMAILEXE 28KB Application  2004/04/15 4:01:004M
[=1SENDMAILEXE 24KB Application  2004/04/15 4:01:00AM
&) WEBADAM HTH KB HTMLDc. —2004/04/15 205.00.4M
4 I = 4] I ml
4 object(s) [7s.8kB 12 object(s) 3822 KB(421,588 bytes free)

04-15-2004
04-15-2004
04-15-2004

. 04-15-2004
20_.864 04-15-2004

EXE
14 file(s) 391.424 bytes

4:
4:
3:
4:
3:

421.888 bytes free

D:“\WEBROOT }demorc
init successTl
Success! |

Success! |
Success! |

DEMORC.C

#include <stdio.h>
#include <dos.h>
#include <time.h>
#include "RTU.h"

#define MAXDATASIZE 100

void main()

{

unsigned char HostData[ MAXDATASIZE];

int cnt=0;
unsigned int tmpcnt=0, tmpcnt1=0;
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if(Modbus_COM_ Init(COMZ2, Master, (unsigned long)9600,
NO_PARITY, DATAS8, STOP1)!=0)

{
adv_printf("error\n™);
return;
}
adv_printf("init success!"\n");
while(1)
{
cnt++;
if(cnt%2==0)
{
HostData[1]=0x0f;
HostData[0]=0xff;
}
else
{
HostData[1]=0x00;
HostData[0]=0x00;
}
if(cnt==10)
cnt =0;
//Set 40568 status

iflTADAMRTU_ForceMultiCoils(COM2, 0x01, 0x11, 0x0C,
0x02, HostData))

{
adv_printf("err code is %d\n", Error_Code());
adv_printf(“'fail send..");

}

else

adv_printf(""Success!!\n");

for(tmpcent=0; tmpcnt<50000; tmpent++)  //delay
{for(tmpcnt1=0; tmpcntl<4; tmpentl++){}}
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4.8 TCP Server

Example program: TSERVER.EXE
Source file: TCP_SERVER.C under “Source\Example\TCP” directory
System configuration:

ADAM-5510/TCP main unit
TCP Client program on host PC

Build TSERVER.EXE from TSERVER.PRJ under "Source\
Example\TCP" directory and download TSERVER.EXE onto drive
D under “WEBROOT" directory.

#IIT ADAM-5510 Series Utility (Yer 1.25) =18l x]
File Help

Local System ADAM G510 Series:
=l k| 2l &1 | 2 wi| @] oo -
C:\Program Files'dvantech\AD AM-5510TCP-6510E T CP Utiity = [ -

Mame [ siee[ Type | Modiied Name [ sice[ Type [ Modified 2
1 Config File Folder  2004/08/26 1:05:12 AM [TIDEMOTC.EXE 25¢B Applcation  2004/04/15 4:01:00 4
1 program File Folder  2004/08/26 1:05:10 AM [TIDEMOTS EXE 5B Applcaton  2004/04/15 305004
1 Souce File Folder  2004/08/26 1:05:12 AH CAFTRERE 44KB  Applcation  2004/04/15 J05:00 4
Uninstisu TAKE 15U File 2004/08/26 1:05:16 &M [TIHTTPDEMOEXE  SOKE Applcaton  2004/04/16 305004

=¥ | ||EJHTTPFTFDEXE 3B Appication  2004/04/15 Z05:004
MAILTXT KB TextDocu.. 2004/04/15 01:00 4
[TIMAKEMAILEXE 26KB  Applcation  2004/04/15 4:01:00 A
[TISENDMAILEXE 24KB  Applcation  2004/04/15 4:01:00 A
I TCLENT EXE 12KB  Applcation  2004/04/15 J05:00 A
[TTSERVER.EXE 14KE  Applcation  2004/04/15 40200 &
CTUCLIENT EXE 12KE Application  2004/04/16 30500 4
[TluseRvEREXE 13KE Applcation  2004/04/15 305004
&1 WEBADAM HTHM 1KE HTMLDo.. 2004/04/15 30500 4—

K| |l Kl | 3
4 ohiect(s) [76.8%B 16 object(s) [431.0kB(570,688 bytes free)

[EAKEMAIL EXE 28,544 04-15-2004 4:14p -]
SERDHATL EXE 24448 04-15-2004 4:14p
AMATL EXE 40,704 04-15-2004 4:21p
HATL TET 128 04-15-2004  4:15D
DEMOTS  EXIE 52,480 04-15-2004 3:55p
DEMOTC  EXE 25_600 04-15-2004 4:19p
DEMORC  EXE 20,864 04-15-2004 3:54p
TSERVER EXE 14,080 04-15-2004 4:23p
TCLIENT EXE 11,776 04-15-2004  3:54p
[UCLIERT EXE 11.520 04-15-2004  3:54p
[USERVER EXE 12,544 04-15-2004  3:55p

18 file(s) 441,344 bytes
370,688 bytes free

D: \WEBROOT 5|
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2.

Run TSERVER.EXE

Hill ADAM-5510 Series Utility (¥er 1.25) ==l x|
Fie Help
Local System ADAM 5510 Seties:
ae] o] ufx(ef= B [ElEf wim mfon o
C:\Progiam FileshbdvantechiDAM 551 0TCP-55T0E TCP Uity | =
Name [ Size] Type [ Modified Name [ size[ Type [ Modiied o
(] Config File Folder  2004/08/26 1:05:124M ~{DEMOTCEXE KB Appication  2004/04/15 £01:00 A
(7 program File Folder  2004/06/26 1:05:10.AM =1DEMOTS EXE 52KB Applcation  2004/04/15 3.05:00 A
(I 5ource File Folder  2004/08/26 1:05:12 &M =FTR.ERE 44KE Applcation  2004/04/15 3.05:00 A
[e8] Uninst isu TIKE 15U File 2004/08/26 1:05:16. &M [SIHTTPDEMO.EXE ~ SOKE Applcation  Z004/04/15 3.05.00 &
| ||FnrreeTroEE 63K Appicain  2004/MA5 305004
MAIL.TKT KB TewDocu.. 2004/04/15 £01:00 &
TIMAKEMAILEXE ~ 20KE Application  2004/04/15 4:01:00 A
[TISEMDMAILEXE ~ 24KB  Application  Z004/04/15 4.01:00 &
=TELIENT.EXE 12KE  Applcation  2004/04/15 3.05:00 A
= TSERVER EXE 14KB  Application  2004/04/15 £:02:00 &
[SJUCLIENT EXE 12KB  Appication  2004/04/15 305:00 &
=IUSERVER.EXE 13KB Applcation  2004/04/15 305:00 &
&1 WEBADAMHTM KB HTMLDo..  2004/D4/15 305:00 A
4 ) 4 | .
4 ohject(s) [76.6 KB 16 object(s) 4310 KB(370, 686 bytes free)

128 04-15-2004
52480 04-15-2004
25.600 04-15-2004
20.864 04-15-2004
14.080 04-15-2004
11.776 04-15-2004
11.520 04-15-2004
12.544 04-15-2004
441,344 bytes
370.688 bytes free
D:“\VEBROOT
D:“\VEBROOT  tserver
Server started, vait for connect...

Run TCP Client program and connect to TSERVER.EXE. The
TSERVER.EXE will response “Hello Word!” to TCP Client
program.

m, EIE

Local Spstem: ADAM-E510 Series:

2| _I_I\Il__lif |

|C\Program FilesAdvantechhADAM BET10TCPEI0ETCR Uiy = [
Mame [ size[ Type [ Modified Name [ Size] Typpe [ Modified -
]

o

[ corfig File Folder 2004/08/26 1:05:12 AM | ADAM EXE 38KE  Application  2004/04/15 305:00 M
[ program _ _ x(|n  2004/04/15 £02:00 &M
C150uce e 2004/04/15 205:00 M
2] Uninst.isu 2004/04/15 4:01:00 4M
2004/04/15 305:00 AW
2004/04/15 305:00 M
2004/04,/15 305:00 M
2004/04/15 205:00 4M
2004/04/15 4:01:00 4M
2004/04/15 4:01:004M
2004/04/15 £:01:00 M
2004/04,/15 305:00 M
2004/04/15 402:00 AW

P4 AN 1R 00N AT
7 oy 5

4 abjects) F o o] bytes fres)

Send ’7
Recaive ¢[Hello, worldi

EEEEEEEEEEE]

EXE
EXE
EIE
EXE
EXE S e e B
EXE 11,520 04-15-2004 3:5dp

EXE 12,544 04-15-2004 3:55p
18 file(s) 441,344 bytes
370,688 bytes free

D:\WEBROOT>tserver
Server started, wait for commect...
Receive client connect request.
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4. Type characters and send them out from TCP Client program to
test the TCP connection.

File Help
Lacal System: Il ADAM 5510 Geries:
&) 2|z gl = @ Econ &
C:\Program Fileshadvantech\aDa-6510T CP-6510ETCP Lt j LWEBROOT v
Hame [ Siee| Tupe [ Mocified Name [__size] Tope [ Modiied -
& Config File Folder 2004/08/26 1:06:12 M EADAM EXE 3BKE  Application 2004/04/15 3:06:00 &M
e I e
~ - X|
|1 Source _IEI_I 2004/04/15 3:06:00 &b
Uninst isu IR 2004/04/15 4:01:00 &b
2004/04/15 3:06:00 &b
2004/04/15 3:06:00 &b
2004/04/15 3:06:00 &b

— 2004/04/153:05:00 &M
Send ‘ 2004/04/15 4:01:00 &M
2004/04/15 4:01:00 &M
2004/08115 401:00AH
Receve  (CficT ) 20080816 30500 4
2004/04/15 40200 4M
2004417 305NN AM} -

[ —
Connect

4 abject(s) [Pe.81 kes free)

11.520 U4a-15-20U4 3:54p
12.544 04-15-2004 3:55p
441,344 bytes
370.688 bytes free
D :\WEBROOT>tserver
Server started. wait for commect...

Receive client comnect request. .
Server roceive: 1Server receive: l2Server receive: 123

TCP SERVER.C

#include <stdio.h>
#include <stdlib.h>
#ifdef MSC_VER
#include <malloc.h>
#else

#include <mem.h>
#endif

#include <string.h>
#include <conio.h>
#include <errno.h>
#include "socket.h"
#define Errno errno

#define FALSE 0
#define TRUE 1
#define Host_Port 5510
#define Max_Conn 40
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#define MAXDATASIZE 100

SOCKET remoteSocket[Max_Conn];
int WaitSocketCount[Max_Conn];
int socketTotal = 0;

int timeoutRelease = FALSE;

void ReleaseClient(int idx_so);

int main(void)

{
SOCKET Sock 5510, New_Conn;
struct sockaddr_in Host_addr;
struct sockaddr_in Client_addr;
int sin_size;
int hasConnect, hasMessage;
int maxSocket, sidx, New_Sidx, numbytes, sidx2;
char buf[MAXDATASIZE];
unsigned long pulArgp;
char *str;
int tmpcount=1;

if ((Sock_5510 = socket(AF_INET, SOCK_STREAM, 0)) ==
INVALID_SOCKET)

perror(“socket™);
exit(1);
}

Host_addr.sin_family = AF_INET;
Host_addr.sin_port = htons(Host_Port);
Host_addr.sin_addr.s_addr = INADDR_ANY;
memset(&(Host_addr.sin_zero), 0, 8);

if (bind(Sock 5510, (struct sockaddr *)&Host_addr, sizeof(struct
sockaddr)) == SOCKET_ERROR)

perror(*bind");
exit(1);
}
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pulArgp = 1;
if(ioctlsocket(Sock 5510, FIONBIO, &pulArgp))

{

perror(“ioctlsocket™);
exit(1);
}

if (listen(Sock 5510, 5) == SOCKET_ERROR)

perror(“listen");
exit(1);
}

hasMessage = FALSE;

memset(WaitSocketCount, 0, sizeof(WaitSocketCount));
adv_printf("Server started, wait for connect...\n");
while(1)

if (socketTotal > 0)

hasConnect = Host_WaitForClient(Sock 5510, 0);
else

hasConnect = Host_WaitForClient(Sock 5510, 5);

if(hasConnect)
{
adv_printf("Receive client connect request...\n");
sin_size = sizeof(struct sockaddr_in);
if ((New_Conn = accept(Sock_5510, (struct sockaddr *)&Client_addr,
&sin_size)) == INVALID_SOCKET)

perror(*“accept");
continue;

}

if (New_Conn != INVALID_SOCKET)

if (socketTotal < Max_Conn)

{

remoteSocket[socketTotal] = New_Conn;
New_Sidx = socketTotal;
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socketTotal++;

}

else

{

if (send(New_Conn, "Connetion full, you are going to be
disconnected\n", 50, 0) == SOCKET_ERROR)
perror(“'send");
closesocket(New_Conn);
adv_printf("Connetion full, disconnect client'\n");
}
}

else
adv_printf("(TCP) Invalid incoming socket\n");

str = "Hello, world\n";
if (send(remoteSocket[New_Sidx], str, strlen(str), 0) ==
SOCKET_ERROR)
perror(**send™);

}

if(socketTotal>0)

for(sidx=0; sidx<socketTotal; sidx++)

{
hasMessage = Host_WaitForClient(remoteSocket[sidx], 0);

if(hasMessage)

if((numbytes=recv(remoteSocket[sidx], buf, sizeof(buf), 0)) ==
SOCKET_ERROR)

ReleaseClient(sidx);

}

else

{

if(numbytes>0)
adv_printf("Server receive: %s", buf);

if(tmpcount%2==0)
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str = "ACK\n";
else
str ="A C K\n";

if(numbytes==0)
{

ReleaseClient(sidx);

else if(send(remoteSocket[sidx], str, strlen(str), 0) ==
SOCKET_ERROR)

ReleaseClient(sidx);

}

memset(buf, 0, sizeof(buf));
tmpcount++;
if(tmpcount>100)
tmpcount = 1;

WaitSocketCount[sidx] = 0;

}
}

else
WaitSocketCount[sidx]++;

if(WaitSocketCount[sidx]>10000)
{

timeoutRelease = TRUE;
ReleaseClient(sidx);

}

}
}
}

return 0;

}

int Host_WaitForClient(int WaitSocket, int i_iWaitMilliSec)
{
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fd_set FdSet;
struct timeval waitTime;

FD_ZERO(&FdSet);

FD_SET(WaitSocket, &FdSet);

waitTime.tv_sec = i_iWaitMilliSec / 1000;
waitTime.tv_usec = (i_iWaitMilliSec % 1000)*1000L;

if (select(0, &FdSet, NULL, NULL, &waitTime) > 0)
return TRUE;
return FALSE;

void ReleaseClient(int idx_so)

{

int sidx, sidx2;

sidx = idx_so;

if(timeoutRelease)

if (send(remoteSocket[sidx], "Connetion timeout, you are going to be
disconnected\n", 53, 0) == -1)
perror(“'send");
}

if(remoteSocket[sidx]!=INVALID_SOCKET)

if(closesocket(remoteSocket[sidx])!=0)
adv_printf("Release client resource fail!™);

for(sidx2 = sidx; sidx2<= socketTotal-1; sidx2++)

if(sidx2<socketTotal-1)

{
WaitSocketCount[sidx2] = WaitSocketCount[sidx2+1];
remoteSocket[sidx2] = remoteSocket[sidx2+1];

else if(sidx2==socketTotal-1)

{
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WaitSocketCount[sidx2] = 0;
remoteSocket[sidx2] = NULL;

}
}

socketTotal--;

if(timeoutRelease)

adv_printf("Connetion timeout, disconnect client %d!\n", sidx);
else

adv_printf("Socket error, disconnect client %d!\n", sidx);

if(socketTotal==0)
adv_printf("Wait for client connect...\n");

timeoutRelease = FALSE;

}

TCP Client program on host PC

Private Sub Commandl_Click()

" Invoke the Connect method to initiate a
' connection.

tcpClient.Connect

End Sub

Private Sub Command2_Click()
End
End Sub

Private Sub Form_Load()

' The name of the Winsock control is tcpClient.

" Note: to specify a remote host, you can use

" either the IP address (ex: "121.111.1.1") or

" the computer's "friendly” name, as shown here.
tcpClient.RemoteHost = "192.168.1.4"
tcpClient.RemotePort = 5510

End Sub
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Private Sub Textl Change()
tcpClient.SendData Textl.Text

End Sub

Private Sub tcpClient_DataArrival _
(ByVal bytesTotal As Long)

Dim strData As String
tcpClient.GetData strData
Text2.Text = strData

End Sub
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4.9 TCP Client

Example program: TCLIENT.EXE

Source file: TCP_CLIENT.C under “Source\Example\TCP” directory
System configuration:
- ADAM-5510/TCP main unit

- TCP Server program on host PC

1. Build TCLIENT.EXE from TCLIENT.PRJ under "Source\Example\
TCP” directory and download TCLIENT.EXE onto drive D under
“WEBROOT" directory.

#ll ADAM-5510 Series Utility (Ver 1.25) _ |8 x]
File Help
Local Sustem ADAM5E10 Series:
SEEEE L wlo] tlelEls ulm Ao
C:\Program Files\Advantech\ADAM-5510T CP-5510ETCP Utilty | =l
Matne [ Size [ Tupe [ Modified Matne Size | Tupe [ Madified ]
1 Coniig File Folder  2004/08/26 1:05:12 AM [“DEMOTC EXE KB Application  2004/04/15 4:01:00 4
(1 progiam File Folder  2004/08/26 1:05:10 AM [~ DEMOTS.EXE S2KE  Application  2004/04/15 305004
(1 Souce File Folder ~ 2004/08/26 1:05:12 AM SIFTPEXE 44KB  Application  2004/04/15 305.004
Urinstisu T7KE 15U File 2004/08/26 1:05.16 AM [TIHTTPDEMOEXE  GOKE Application  2004/04/15 30500 &
=| ||ZIHTTPFTPDEXE  63KB Application  2004/04/15 30500 A
MAILTHT KB TestDocu. 2004/04/15 4:01:004
= MAKEMAILEXE 26KE  Application  2004/04/15 4:01:004
SENDMAILEXE 24KB  Application  2004/04/15 4:01:004
= TCLIENT.EXE 12KE  Application  2004/04/15 305004
TSERVER EXE 14KB  Application  2004/04/15 02004
[SUCLIENT ExXE 12KB  Application  2004/04/15 305:004
[~ USERVER.EXE 13K Application  2004/04/15 305004
€] WEBADAM. HTM 1KB HTMLDo.. —2004/04/15 3:05.00 4
4] I = 4] | 3
4 object(s) [76.5 kB 16 object(s) [431.0 KB(370,638 bytes free)
MAKEMAIL EXE 28,544 04-15-2004 -]
SERDHAIL EXE 24,448 04-15-2004
AMAIL EXE 40,704 04-15-2004
HAIL TIT 128 04-15-2004
DEHOTS  EXE 52,480 04-15-2004  3:55p
DEMOTC  EXE 25,600 04-15-2004 4:19p
DEHORC  EXE 20.864 04-15-2004  3:54p
TSERVER EXE 14,080 04-15-2004 4:23p
TCLIENT EXE 11.776 04-15-2004  3:54p
UCLIENT EXE 11,520 04-15-2004 3:54p
USERVER EXE 12,544 04-15-2004  3:55p
18 file(s) 441,344 bytes
370.688 bytes free
D: \WEBROOT>|
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2. Run TCP Server program on host PC and then run TCLIENT.EXE
to connect to TCP Server program.

SE
File Help
Logal System: Il ADAMES10 Series
&|E] ] = -|u [PEfcomt ]
C:\Progiam Files\Advantech\ADAN 5510TCF-5510E TCP Uiy =
Name: [ sice Type [ Modified Name [ siee[ Tupe [ Modiied -
(I Canfig File Folder  2004/08/26 1:05.12 AM [T ADAM EXE KB Applcation  2004/04/15 305004,
Clprogiam File Folder  2004/08/26 1:05:10 AM F1AMAIL EXE 40KB  Application  2004/04/15 40200 &
(1 Saurce FilsFolder  2004/08/26 1:05.12 Al [TDEMORC EXE 2IKB  Applcation  2004/04/15 305004
[l uninstisu TIKE 15U File 2004/08/26 1:0516 &M [TIDEMOTC.EXE 25KB  Application  2004/04/15 4 01:00 4,
| ||[Femars e 5B Applcation  2004/04/15 30500 4
[TFTPERE 44KB  Applcation  2004/04/15 305004
[TIHTTPDEMOEXE  50KE  Appication  2004/04/15 305004
FIHTTPFTPDEXE 6B Appication  2004/04/15 305004
MAILTT KB TestDocu.. 2004/04115 401:004
[TIMAKEMAILEXE  268KB  Appication  2004/04/15 401:00 4
[FISENDMAILEKE 4B Appication  2004/04/15 4 01:00 A
[ TCLIENT.EXE 12KB  Applcation  2004/04/15 305004
[TITSERVER.EXE 14KB  Application  2004/04/15 4:02:00
=rIFNT PP 12KR  drnlicatine 20N4/1d M5 305
< B « |
/4 object(s) [76.5kB 16 object(s) [431.0 KB(370,688 bytes fres)

SENDMAIL EXE 04-15-2004
XE : 04-15-2004
04-15-2004

DEMOTS . 04 004
DEHOTC : 04 004
04-15-2004

04-15-2004

04-15-2004

. 04-15-2004

E 1544 04-15-2004
18 file(s) 441.344 bytes

370.688 bytes free
D:\VEBROOT)>tclient 192.168.1.2

3. Type characters and send them out from TCP Server program to
test the TCP connection. You will find TCLIENT.EXE receive the
characters and reply ACK message.

=18 x|
File Help
Local System: Il ADAM 5510 Series:
o] 2l Mfw e=feon
C:\Program Flles'Advantech®ADAM -5510TCP-SS10ETCF Uity =
Name [ Size[ Type [ Modfied Name [ Siee[ Type [ Modiied -
(1 Config File Folder  2004/08/26 1:05:12 M [ ADAM.EXE KB Applcation  2004/04/15 305004
£ program File Folder  2004/08/26 1:05:10 M [Tl AMAILEXE 40KB  Application  2004/04/15 402004
L 5ource File Folder _ 2004/08/26 1:05:12 4 =IDEMORCEXE ZIKB Applcation  2004/04/15 305004
[#] Urinstisu R s Form1 =10[X[E Acpication  2004/04/15 401004
E Application  2004/04/15 30500 &
E Appication  Z004/04/15 305,00 4
B Application 2004/0415 305004
E Appication  Z004/04/15 305,00 4
B TetDocu. 200470415 401:004
Send ‘ B Application  2004/04/15 4:01:00 &
E Appication  2004/04/15 4.01:004
— E Application  2004/04/15 30500 &
Feceive - Cliertt E Application  2004/04/15 40200 4
F  &nnlication 2NANAAR 0N HH’A -
KB{(370,688 bytes Fres)

TIT
EXE
.864 04-15-2004
.080 04-15-2004
.776 04-15-2004
.520 04-15-2004
12,544 04-15-2004
441_344 bytes
370._688 bytes free
N-\EFRRNANT > trlient 102 168 1 2
Received: 1Received: 12Received: 123

EIE
18 file(s)
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TCP CLIENT.C

#include <stdio.h>
#include <stdlib.h>
#ifdef MSC_VER
#include <malloc.h>
#else

#include <mem.h>
#endif

#include <string.h>
#include <conio.h>
#include <errno.h>
#include "socket.h"
#define Errno errno

#define Server_Port 5510
#define MAXDATASIZE 100

int main(int argc, char *argv[])
{
SOCKET SO _5510;
int numbytes=0;
char buf[MAXDATASIZE];
struct hostent *he;
struct sockaddr_in Server_addr;
char *strl, *str2, *str;
int tmpcount=1;

strl = "TCP\n";
str2 = "Client\n";

if (argc '=2)

{
fprintf(stderr,"usage: server hostname\n");
exit(1);

}

if ((he=gethostbyname(argv[1])) == NULL)
perror(“gethostbyname™);

exit(1);
}
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if ((SO_5510 = socket(AF_INET, SOCK_STREAM, IPPROTO_TCP)) ==
INVALID_SOCKET)

perror(“socket™);
exit(1);
}

Server_addr.sin_family = AF_INET;
Server_addr.sin_port = htons(Server_Port);
Server_addr.sin_addr = *((struct in_addr *)he->h_addr);
memset(&(Server_addr.sin_zero), 0, 8);

if (connect(SO_5510, (struct sockaddr *)&Server_addr,
sizeof(struct sockaddr)) == SOCKET_ERROR)

{
perror(*connect"”);
exit(1);

}

while(1)
{
if ((numbytes=recv(SO_5510, buf, MAXDATASIZE-1, 0)) ==
SOCKET_ERROR)
{ perror(“recv");
exit(1);
}

if(numbytes>0)
adv_printf("Received: %s",buf);

memset(buf, 0, sizeof(buf));
if(tmpcount%2==0)

str = stri,
else

str = str2;

sleep(1);
if (send(SO_5510, str, strlen(str), 0) == SOCKET_ERROR)
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{
perror(“send");
exit(1);

}

tmpcount++;
if(tmpcount>100)
tmpcount=1,
}

else

closesocket(SO_5510);
break;

}
}
return 0;

}

TCP Server program on host PC

Private Sub Command1_Click()
End
End Sub

Private Sub Form_Load()

' Set the LocalPort property to an integer.
' Then invoke the Listen method.
tcpServer.LocalPort = 5510
tcpServer.Listen

Form1.Show ' Show the client form.

End Sub

Private Sub tcpServer_ConnectionRequest _
(ByVal requestID As Long)

' Check if the control's State is closed. If not,
" close the connection before accepting the new
' connection.

If tcpServer.State <> sckClosed Then _
tcpServer.Close

" Accept the request with the requestID

' parameter.

tcpServer.Accept requestiD

End Sub
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Private Sub Textl Change()

' The TextBox control named txtSendData

' contains the data to be sent. Whenever the user
"types into the textbox, the string is sent

" using the SendData method.
tcpServer.SendData Textl.Text

End Sub

Private Sub tcpServer_DataArrival _

(ByVal bytesTotal As Long)

' Declare a variable for the incoming data.

" Invoke the GetData method and set the Text
' property of a TextBox named txtOutput to

" the data.

Dim strData As String

tcpServer.GetData strData

Text2.Text = strData

End Sub
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4.10 UDP Connection

Example program: USERVER.EXE
Source file: UDP_SERVER.C under “Source\Example\TCP” directory
System configuration:
- ADAM-5510/TCP main unit
- UDP program on host PC

Build USERVER.EXE from USERVER.PRJ under "Source\

Example\TCP” directory and download USERVER.EXE onto drive
D under “WEBROOT” directory.

il ADAM-5510 Series Utility (Yer 1.25) —|=1x]
File Help
Local System: ADAM-E510 Series.
e|Ec = i 2] [T | m| @feor
C:\Program Files\advantech\ADAM-5510TCP-5510ETCP Uiy j j
Mame: [ Size[ Type [ Modified Narne Sizs [ Type | Modfied 5|
(1 Config File Falder 2004/06/26 1:05:12 AM TIDEMOTCEXE 25KB  Application  2004/04/15 4:01:00 &
(1 program File Falder 2004/08/26 1:05:10 AM [TIDEMOTS EXE 52KB  Application  2004/04/15 3:05:00 &
(1 Source File Folder 2004/08/26 1:05:12 A CAFTPEXE 44KE  Application  2004/04/15 3.05:00 &
Uninst isu TKE 15U File 2004/08/26 1:05:16 A TIHTTPDEMO.EXE SO0KE  Application  2004/04/15 3:05:00 &
= TIHTTPFTPDEXE B3KE  Application  2004/04/15 3.05:00 &
MAIL TXT 1KE  Text Docu 2004/04/15 4.01:00 &
=71 MAKE MAIL EXE 20KB  Application  2004/04/154:01:00 &
[T SENDMAILEXE 24KB  Application  2004/04/154:01:00 &
[T TCLIENT EXE 12KB  Application  2004/04/15 3.05.00 &
[T TSERVER EXE 14KB  Application  2004/04/15 4:02.00 &
UCLIENT.EXE 12KB  Application  2004/04/15 3.05.00 &
T USERVER.EXE 13KB  Application  2004/04/153.05.00 &
WEBADAM.HTM 1KE HTMLDo..  2004/04/15 3:05:00 A—
4 ] H 4] | v
4 ohjeckis) [7s.6%8 16 abject(s) 431.0 kB{370,686 bytes free)
HAKEHAIL EXE 23,544 04-15-2004 4:14p -]
SENDHATIL EXE 24 448 04-15-2004 4:14p
AMATL EXE 40_.704 04-15-2004 4:21p
HAIL TXT 128 04-15-2004 4:15p
DEHOTS EXE 52.480 04-15-2004 3:55p
DEHOTC EXE 25.600 04-15-2004 4:19p
DEHORC EXE 20.864 04-15-2004 3:54p
TSERVER EXE 14,080 04-15-2004 4:23p
TCLIEHT EXE 11.776 04-15-2004  3:54p
UCLIEHNT EXE 11.520 04-15-2004 3:54p
USERVER EXE 12,544 04-15-2004 3:55p
18 file(s) 441 . 344 bytes
370.688 bytes free
D : “WEBROOT >|
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2. Run USERVER.EXE

s Utility (Yer 1.25) == x|
Fie Hep
Local System: ADAM 5510 Series:
] a = |
C\Frogram FilestAdvantech'ADAM 551 0TCF-5510ETCF Uity 5|
Narne [ Size] Type [ Modified Narne [ Size] Type | Modified -

1 Config File Folder  2004/08/2 1:05.12 M [=aDam EXE KB Application  Z004/04/15 305.00 4

(3 pragram File Falder  2004/08/2 1:05:10 AM [=lAMAILEXE 40KB Applicslion  2004/04/15 202004

(1 Source File Folder  2004/08/2 1:05:12 M [=|DEMORC EXE ZIKE Application  Z0D4/04/15 305,00 4

] Uinstisu KB 15U File 2004/08/26 1:05:16 AM [~|DEMOTE.EXE 25K Applicslion  2004/04/15 :01:004

| |||FIoEmoTs £ 5IKE Applicaion  Z0D4/04/15 305.00 4

[~IFTP.EXE 44KB ppplicslion  2004/04/15 305004
[“IHTTFDEMOEXE  BOKE Application  2004/04/15 3:05.00 A
[SIHTTPFTPD.EXE  63KE Applicaion  2004/04/15 305004
E KB TewtDoou. 2004/04/15 401.004
[TIMAKEMAILEXE ~ 28KB Application  2004/04/15 &:01:00 4
[ISENDMAILEXE ~ 24KB  Application  2004/04/15 4:01.00 A
[ TCLIENT EXE 12KB Application  2004/04/15 305004
=" TSERVER: EXE 14K Application  Z0D4D4/15 402,00 4
=IrIENT FrF 12KR  annlicatinn ANNAMNA AR 205NN & T

4] Wl 4| | v

4 object(s) 76.8 KB 16 object(s) 4310 KB(370,688 bytes free)

40.704 04-15-2004
128 04-15-2004
52.480 04-15-2004
25.600 04-15-2004
20.864 D4-15-2004
14 080 D4-15-2004
11.776 04-15-2004
11.520 04-15-2004
.544 D4-15-2004
441_344 bytes
370.688 bytes free
D:N\VEBROOT>userver
vait for client send message

3. Run UDP program on host PC. Type characters and send them
out to test the UDP connection. You will find USERVER.EXE
receive the characters and reply ACK message.

=18l x|
Local System: ADAM 5510 Series
L] I e S T -1 |
C\Frogiam Fles\Advantech\ADAN-5510T CP-G5T0ETCR Uty =] EE
Name [ Size] Type [ Modified Mame [ Siz=] Type [ Modified -
(1 Canfig File Folder  2004/08/26 1.05:12 &M [lepam.EXE KB Appication  2004/04/15 305004
L1 pragram File Folder  2004/08/26 1.05:10 AM [TlAMAILEXE 4KE Appication  2004/04/15 402004
(1 Souce File Folder __ 2MNA/MR/2R 10512 &M =InFMARR FXF ZIKE Application  2004/04/15 30500 A
(s8] Uninstisu b s Formt DO X[p5KE  Applicstion  2004/04/15 4:01:00 4

F2KE Application  2004/04/15 30500 A
#AKE  Application 2004/04/15 30500 4
AOKE  Application 2004/04/15 30500 &

= KE Appication  2004/04/15 205004
seng 1220 TKE TewtDacu.. 2004/04/15 £01:004
DEKB  Application  2004/04/15 4:01:00A
Aeeene IR DAKE Application  2004/D4/15 4:01:00 A

E

2KB  Application  2004/04/15 3:0500 4
4KB Application  2004/04/15 4:0200 4
Exit IR Annheation 204 N4 AR 2R ﬂﬁﬂ
e — | ’
4 object(s) 76.8 KE 1.0 KB(370,688 bytes free)

04-15-2004

04-15-2004

04-15-2004

EXE 5 04-15-2004

18 file(s) 441,344 bytes
370.688 bytes free

VEBROOT >userver
wait for client send message. ..
got packet "1° from 192 168.1.2
got packet *12° from 192.168.1.2
got packet *123° from 192.168.1.2
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UDP SERVER.C

#include <stdio.h>
#include <stdlib.h>
#ifdef MSC_VER
#include <malloc.h>
#else

#include <mem.h>
#endif

#include <string.h>
#include <conio.h>
#include <errno.h>
#include "socket.h"

#define Errno errno

#define FALSE 0

#define TRUE 1

#define Host_Port 5510
#define MAXBUFLEN 100

int main(void)

{

SOCKET Host_Sock;

struct sockaddr_in Host_addr;
struct sockaddr_in Client_addr;
int hasMessage = FALSE;
unsigned long pulArgp;

char buf[MAXBUFLENT];

int addr_len, numbytes;

char* ackmsg = "ACK";

if ((Host_Sock = socket(PF_INET, SOCK_DGRAM, IPPROTO_UDP))

= INVALID_SOCKET)

perror(“*socket™);
exit(1);
}

Host_addr.sin_family = AF_INET;
Host_addr.sin_port = htons(Host_Port);
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Host_addr.sin_addr.s_addr = INADDR_ANY;
memset(&(Host_addr.sin_zero), 0, 8);

if (bind(Host_Sock, (struct sockaddr *)&Host_addr, sizeof(struct
sockaddr)) == SOCKET_ERROR)

perror(*bind");
exit(1);
}

pulArgp = 1;
if(ioctlsocket(Host_Sock, FIONBIO, &pulArgp))
{
perror(“ioctlsocket™);
exit(1);
}

adv_printf("wait for client send message...\n");

while(1)
{

hasMessage = Host_WaitForMessage(Host_Sock, 0);
if(hasMessage)

addr_len = sizeof(struct sockaddr);
if ((numbytes = recvfrom( Host_Sock, buf, sizeof(buf), 0,
(struct sockaddr *)&Client_addr, &addr_len)) ==
SOCKET_ERROR)
{
perror(“'recvfrom");
if (errno == EWOULDBLOCK)
adv_printf("EWOULDBLOCK");
break;

}

buf[numbytes] = 0;

adv_printf("got packet \"%s\" from %s\n", buf,
inet_ntoa(Client_addr.sin_addr));
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if ((numbytes=sendto(Host_Sock, ackmsg, strlen(ackmsg), O,

(struct sockaddr *)&Client_addr, sizeof(struct sockaddr))) ==
SOCKET_ERROR)

perror(“sendto™);
break;
}
}
}

closesocket(Host_Sock);
return O;

}

int Host_WaitForMessage(int serverSocket, int i_iWaitMilliSec)
{

fd_set FdSet;

struct timeval waitTime;

FD_ZERO(&FdSet);

FD_SET(serverSocket, &FdSet);

waitTime.tv_sec =i_iWaitMilliSec / 1000;
waitTime.tv_usec = (i_iWaitMilliSec % 1000)*1000L;

if (select(0, &FdSet, NULL, NULL, &waitTime) > 0)

return TRUE;
return FALSE;

UDP program on host PC

Private Sub Commandl_Click()
End
End Sub

Private Sub Form_Load()

' The control's name is udpPeerA

With udpPeerA

" IMPORTANT: be sure to change the RemoteHost
" value to the name of your computer.
.RemoteHost = "192.168.1.4"

.RemotePort = 5510 ' Port to connect to.
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.Bind 5510 ' Bind to the local port.
End With

Form1.Show ' Show the second form.
End Sub

Private Sub Textl_Change()

' Send text as soon as it's typed.
udpPeerA.SendData Textl.Text
End Sub

Private Sub udpPeerA DataArrival _
(ByVal bytesTotal As Long)

Dim strData As String
udpPeerA.GetData strData
Text2.Text = strData

End Sub
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Example program: UCLIENT.EXE

Source file: UDP_CLIENT.C under “Source\Example\TCP” directory
System configuration:

- ADAM-5510/TCP main unit

- UDP program on host PC

1. Build UCLIENT.EXE from UCLIENT.PRJ under "Source\Example\
TCP” directory and download UCLIENT.EXE onto drive D under
“WEBROOT” directory.

il ADAM-5510 Series Utility (Yer 1.25) -8 x|
File Help

Local System ADAM 5510 Series,
A= v B @foom -
C\Program Files\Advantech\ADAM5510TCP-ESTOETCP Utiity =] -

Nams [ S| Type [ Modified Size [ Type | Modified |
1 Canfig File Folder  2004/08/26 1:05:12 AW [SIDEMOTC.EXE 25KB  Application  2004/04/15 4:01:00 &
1 program File Folder  2004/08/26 1:06:10 M SIDEMOTS.ERE S2KE Application  2004/04/15 2.05.00 &
1 5ouce File Folder  2004/08/26 1:05:12 &AM “IFTRERE 44KE Application  2004/04/15 3.05:00 &
Uninstisu 7KE 15U Fils 2004/08/26 1:05:16 AW “IHTTPDEMOEXE  50KE Application  2004/04/15 2:05:00 &

SIHTTPFTPD.EXE  G3KE  Application  2004/04/15 205:004
Z] MaILTRT KB TedDocu.  2004/04/15 401:004
[SIMAKEMAIL EXE 28KE Application  2004/04/15 401:00 &
[“ISENDMAIL EXE 24KB  Application  2004/04/15 4:01:00 &
12KB  Application  2004/04/15 2:05:00 4,
T4KE  Application  2004/04/15 402004
12KE  Application  2004/04/15 305.00 &
13KE  Application  2004/04/15 205:00 &
@ WEBADAM HTM KB HTMLDo..  2004/04/15 3.05.00 A—]
1] | 1| | 3
4 object(s) [7e.5K8 |16 object(s) [431.0 KB(370,685 bytes free)
[HAKEHATL EXE 28.544 04 15 2004 4. 14p ]
SENDMATL EXE 24.448 04-15-2004 4:14p
AMATL EXE 40,704 04-15-2004 4:21p
HATT TXT 128 04-15-2004 4:15p
DEHOTS  EXE 52,480 04-15-2004 3:55p
DEHOTC  EXE 25600 04-15-2004 4:19p
DEMORC  EXE 20,864 04-15-2004 3:54p
TSERVER EXE 14,080 04-15-2004 4:23p
TCLIENT EXE 11,776 04-15-2004 3:54p
OCLIENT EXE 11.520 04-15-2004 3:54p
USERVER EXE 12,544 04-15-2004 3:55p
18 file(s) 441,344 bytes
370,688 bytes free
D: \WEBROOT 5|
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2. Run UDP program on host PC and then run UCLIENT.EXE to
connect to the UDP program. You will find the UDP program
receives “UDP Client Connected!” from UCLIENT.EXE

[ soar-5510 seres vty 1813
Local Systnm: ADNAM 51D Srtie
8 =] ] || - I [
- Panguam FieshAdbvaniechbAN AM 51T CR 55106 TCP Lty = FERRONT] =
Nose [ size[ Type [ Modiied Hare [ el Tupe | Modéied -
"1 Corig FiaFoidn  2004/06/2% 10512 AW TR FEE Apphcabon ZOHRNS 305004
Dleopram FleFokdar  2004/06025 10510 AM Apghcation  2004/04/15 4,0200.4
ClSouren Fie Fal farom Applcation 2004 &
[ Urrt s TTE 15U Fie fpvkcalon 04415 40004
Applcation
Applieation
Pypbatin
Serd | Appication 205
TestDocu . S00404A5 401004
e B Apphcabon 04N 401004
Frasim o IDP Chera Corrted 2 Apphestion 200404015 4:01:00 4
Application  MON4NAAR ]
Fuit Pypbatin
Arnke st
L
4 vbject{s) 76.8K8 510 KB(370, 658 bytes free)

3. Type a character and send it out from UDP program to test the
UDP connection. You will find UCLIENT.EXE receive the
character correctly.

i avart-ssio senes ueile -8l
Local System: ADAM 5510 Serins:
alefo] sz |=lw 2| I ] L =
C\Program Fies\Advaniech'ADM S510TCP SS10ETCP Uity B UWEER -
Hame [ Sua] iy | Mot N I =
ClCordiy FieFolder  P4ARE 10612 AW EJAnAM EXE A5 206004
“Jprogean FileFokder  ZOBA/URYZE 105 10M CAMALEXE
Dl 5ource File Fobder 2004700025 10512 8M JDEMORCEXE
] Linieat sy TR 151 File WA D 3 Al SnrunTe e
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UDP CLIENT.C

#include <stdio.h>
#include <stdlib.h>
#ifdef MSC_VER
#include <malloc.h>
#else

#include <mem.h>
#endif

#include <string.h>
#include <conio.h>
#include <errno.h>
#include "socket.h"
#define Errno errno
#define BufferSize 100
#define Host_Port 5510

int main(int argc, char *argv[])
{
SOCKET SO_5510;
struct sockaddr_in Server_addr;
struct sockaddr_in From_Addr;
struct hostent *he;
char buf[BufferSize];
int numbytes;
unsigned int From_Size;
char* msg = "UDP Client Conneted!";

if (argc 1=2)
fprintf(stderr,"usage: uclient Xxx.xxx.xxx.xxx\n");
exit(1);

}

if ((he=gethostbyname(argv[1])) == NULL)
perror(“gethostbyname");

exit(1);
}
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if ((SO_5510 = socket(AF_INET, SOCK_DGRAM, IPPROTO_UDP)) ==
INVALID_SOCKET)

{
perror(“*socket™);
exit(1);

}

Server_addr.sin_family = AF_INET;
Server_addr.sin_port = htons(Host_Port);
Server_addr.sin_addr = *((struct in_addr *)he->h_addr);
memset(&(Server_addr.sin_zero), 0, 8);

if ((numbytes=sendto(SO_5510, msg, strlen(msg), O,
(struct sockaddr *)&Server_addr, sizeof(struct sockaddr))) ==
SOCKET_ERROR)

perror(*sendto");
exit(1);
}

adv_printf("sent %d bytes to %s\n", numbytes,
inet_ntoa(Server_addr.sin_addr));

From_Size = sizeof(From_Addr);

if ((numbytes = recvfrom( SO_5510, buf, sizeof(buf), O,
(struct sockaddr *)&From_Addr, &From_Size)) == -1)

{

perror(“recvfrom™);
exit(1);

}

buf[numbytes] = 0;

adv_printf("got Ack packet \"%s\" from %s\n", buf,
inet_ntoa(From_Addr.sin_addr));

closesocket(SO_5510);

return 0;

}
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4.11 FTP Client

Utility: FTP.EXE

System configuration:

- ADAM-5510/TCP main unit

1. Download FTP.EXE onto drive D under “WEBROOT” directory.

il
File Help
Local Systern ADAM-BB1D Series
=S L
by Computer = -
Name [ Size| Tope [ Modified [ Size| Tope | Modified
=Ci) Local Disk lADAM, B Appication  2004/04/15 10500 &AM
(= Document (0] Local Disk [=rrexe | 44K Application  2004/04/15 30500 AM
& Compact Disc [E:) Compact . FTHTTFDEMO.EXE  GOKB Application  2004/04/15 305.00.4M
58 Control Panel System Fol. [TIHTTPFTPD.EXE  G3KE Appication  2004/04/15 20500 &M

@WEEADAM HTHM 1KB  HTML Do 2004/04/15 3:05:00 AM

4| I 4 i
4 object(s) [0 byteds) 5 object(s) [194.0KB(515, 424 bytes free)

dir d
Volume in drive D has no label
¥olume Serial Humber is 3F2E-1704
Directory of D:\WEBROOT

<DIR> 04-15-2004  3:55p
.. <DIR> 04-15-2004  3:55p
HTTPFTPD EXE 64,256 04-15-2004  3:56p
ADAK EXE 38,784 04-15-2004 3:56p
HTTPDEHO EXE 50,304 04-15-2004 3:57p
VEBADAM HTH 512 04-15-2004 3:57p
FTP EXE 44,800 04-15-2004  3:58p
7 file(s) 198,656 bytes

615.424 bytes free
D:“WEBROOT >
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2.

Run FTP.EXE, login to FTP Server and get file from FTP Server.

y (Ver 1.21) =1alx]
Local System: [ ADAM-E510 Series:
8| = o [comn o

CABSI0TCPADE Mt = \WEBROOT

Name [ siee| Tupe | Modiied Mame [ Siee[ Tupe | Modiied

[ webRoat File Folder  2004/06/29 1:53:25 AM [~ ADAM.EXE KB Application  2004/04/15 205.00 AM
[ dhepstat ene 19KB Applcation  Z004/04/13 7:10:00 AM [IFTP.EXE 44KB Applcstion  2004/04/15 3:05:00 AM
=hitpost eve 39KE Apploalion  Z004/04/137:10:00 AM “HTTFDEMOEXE  50KE Application  2004/04/15 4:00.00 AW
it ene 26K Applicdlion  2004/04/13 7:10:00 AM [TIHTTFFTPDEXE  63KE Application  2004/04/15 £:00:00 A
Sipstatene 2B Applicstion  2004/04137:1000AM || =] ||| &) WEBADAMHTM KB HTMLDo..  2004/04/15 205.00 AM
[TIMAKEMAILEXE ~ 26KB Apploslion  Z004/04/137:10:00 AM

TISEMDMAILEXE ~ 24KB Applcalion  Z004/04/13 7:10:00 AM

= uping.ene 20K Applcation  2004/04/13 7:10:00 AM

4] 1 & 4] I Dl
& object(s) [175.0k8 5 object(s) |194.0 KB(438,272 bytes free)

HTTPDEHO
VEBADAH
H

EIE 04-15-2004
04-15-2004
04-15-2004
04-15-2004

198,656 bytes

438 272 bytes free

4:00p
3:54p
3:56p
EXE 3:56p
7 file(s)

D:\WEBROOT:ftp 61.230.102.i38

220-GuildFTPd FTP Server (c) 1997-2002
220-¥ersion 0.999.13

220-Hi ftpl. Velcome to login!

220 Please enter your name:

Usernan tpl

Passyord: XXXX

230 | User logged in.

ftp> cwd temp

250 _"/temp” is current directory.

ftp> get rtc.c

rtc.c — 6645 bytes received in 4,945 seconds,

1343 bytes/second

Check the file is under “WEBROOT" directory.

¥ (¥er 1.21) =S|

File Help
Local Systen: Il ADAM-5510 Geries:
==l | @] [comt -
C:\5510T CPADERt =l -
Name [ Size[ Tupe | Modified [ Size] Type | Modified
3 webRoot File Folder  2004/06/29 1:53:26 AM [T aDAM.EXE 38KE Application  2004/04/15 30500 AM
=] dhepstat.exe 19KE Application  2004/04/13 7:10.00 &M Application  2004/04/15 305,00 AM
[ hitpget exe 3B Applcation  2004/04/13 710.00 &M n o 2004/04/15 4:00:00 AM
] statexe 25KB  Applcation  2004/04/13 710.00 &M stion  2004704/15 4:00:00 AM
] ipstat. e ZKE Applcetion  2004/04137A000AH | =¥ 2004/04/15 3:05.00 AM
CIMAKEMAILEXE  28KB  Application 200440413 7:10.00 &M E1WEBADAM HTM KB HTMLDo.. 2004/04/15 3:05:00 M
[TISENDMAILEXE ~ 24KE  Application  2004/04/13 7:10.00 &M
[T sping.exe 20KE Application  2004/04/13 7:10:00 &M
< | <« |
& object(s) |175.0K8 /6 obiect(s) [200,5 KE(431, 616 bytes Free)
D~ E|
d:
cd\VEBROOT
ir
Yolume in drive D has no label
Volume Serial Humber is OF6A-170A
Directory of D:\WEBROOT
. R> 04-15-2004  3:54p
S <DIR> 04-15-2004  3:Gdp
ETTPETED EXE 64.256 04-15-2004  4:06p
ETTPDEHO EXE 50,304 04-15-2004 4:00p
VEBADAM ETH 512 04-15-2004  3:54p
ADAN EXE 38,784 04-15-2004 3:56p
FTP EXE 44,800 04-15-2004  3:56D
RTC c .645 04-15-2004 3:55p
8 file(s) 205.301 bytes
431.616 bytes free :I
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4. Run FTP.EXE, login to FTP Server and put the file
“WEBADAM.HTM" under “WEBROOQOT" directory onto FTP Server.

Il

Fle Help
Local System ADAMGE10 Seres.

A= I : COM1T &
C:ASS10TCPADE st j WEBROOT >
Hame [ Siee| Tope [ Modified Hame [ Siee| Tope | Modified
] wisbRaat File Folder 2004/06/29 1:53:26 AWM [T aDaM ExE 3BKE  Application 2004/04/15 3:05:00 AW
[~ dhcpstat.exe 19KE  Application  2004/04/13 7:10.00 AM [FTR.EXE KB Application  2004/04/15 3.05.00 AM
[ httpget.exe 39KE  Application  2004/04/13 7-10:00 AM [™IHTTPDEMO.EXE ~ SOKB Applicstion  2004/04/15 4:00:00 AM
[ifstat exe IKE  Application  2004/04/13 7-10:00 A [TIHTTFFTFDEXE  63KE Applcation  2004/04/16 4:00:00 AM
Tipstat.exe KB dpplcation 2004047371000 80 || | ||| E wEBADAM HTM TKE HTMLDo..  2004/04/15 3:05.00 AM
[T MAKE MAIL EXE 2BKB  Application 2004/04/13 7:10:00 AW
[TISENDMAILEXE ~ Z4KE Application 200404713 7:10:00 AM
[ xping.exe 20KB  Application  2004/04/13 7-10:00 AM
4 | @ gl . ml
8 object{s) [175.0kE S object{s) 194.0 KBI438,272 bytes free)

D:“\VEBROOT:ftp 61.230.102.138

220-GuildFTPd FTP Server {(c) 1997-2002
220-Version 0.999.13

220-Hi ftpl. Velcome to loginl

220 Please enter your nam

Username: [tpl

Passwnrd - XXXX

230/ User logged in.

ftps Cvd Temp

250 "/temn”_is current directors

ftp> put webadam.htm

webadam _htm — 512
Ttps Iist
—-r¥Er¥-1¥- 1 root
—-rvErv-r¥— 1 root ToOOt
—rvErv-rv¥— 1 root runt 6645 Jun
—rvErv-r¥— 1 ToOt oot 512 Jul
226 bytes received in 1.923 seconds.
ftp> |

29 23:
30 21:
29 23:

[

46
02
46

12449 Jun
81920 Jun

Toot

bytes sent in 4.670 seconds.

109 bytes/second

5510DRV.H
kevin.zip
RTC.C
vebadan hta

1
117 bytes/second
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5.1 Introduction

User-designed ADAM-5510 Series application programs make use of
ADAM-5510 Series library functions. To make the most efficient use of
ADAM-5510 Series’ memory space, the ADAM-5510 Series function
library has been separated into 10 smaller libraries. Therefore, a user
can link only those libraries needed to run his application, and only
those libraries will be included in the compiled executable. The

smaller the linked libraries, the smaller the compiled executable will be.

5.1.1 Programming detail about the ADAM-5510 Series Controller

The operating system of ADAM-5510 Series Controller is ROM-DOS,
which is a MS-DOS equivalent system. It allows users to run
application programs written in assembly language as well as high-
level languages such as C or C++. Certainly, there will be some
limitations when running application programs in the ADAM-5510
Series Controller. In order to build successful applications, please
keep the following limitations and concerns in mind.

5.1.2 Mini BIOS functions

The ADAM-5510 Series Controller provides up to four serial
communication ports including programming port for connecting
peripherals, so the mini BIOS of ADAM-5510 Series Controller only
provides 10 function calls. Since the user’s program cannot use other
BIOS function calls, the ADAM-5510 Series Controller may not work
as intended. Additionally, certain language compilers such as QBASIC
directly call BIOS functions that are not executable in ADAM-5510
Series Controller. The ADAM-5510 Series Controller mini BIOS
function calls are listed in the following table.
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Function Sub-function Task
07h 186 or greater cd-processor esc instruct
10h Oeh TTY Clear output
11h Get equipment
12h Get memory size
15h 87h Extended memory read
88h Extended memory size
cOh PS/2 or AT style A20 Gate table

16h 0 Read TTY char

1 Get TTY status

2 Get TTY flags
18h Print "Failed to BOOT ROM-DOS"

message

19h Reboot system
1ah 0 Get tick count

1 Set tick count

2 Get real time clock

3 Set real time clock

4 Get data

5 Set data
1ch Timer tick

Table 5-1: ADAM-5510 Series Controller mini BIOS function calls

5.1.3 Converting program codes

The ADAM-5510 Series Controller has an 80188 CPU. Therefore,
programs downloaded into its flash ROM must be converted into
80186 or 80188 compatible codes firstly, and the floating point
operation must be set to Emulation Mode”. For example, if you
develop the application program in Borland C, you will compile the
program as following picture.
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= File Edit Search Run Compile Debug Froject _ Window Help
(TR E——-— L —— "N+
| Riilication... |

H#include "551Bdrv.h"

Co

int SendAlarmMail{void>; n
int MakeflarmMail{void>; C++ options...

Advanced C++ options...
int count = 1; Optimizations...

Source...
void main{void> Messages [ 3
< Names...

unsigned div,. dov;
char dovl;
=47

F1 Help Uiew further code generation options

Figure 5-1: Select “Advanced code generation”

= File Edit Search Run Compile Debug Project Options Window
(IR E———————— 1IN EEde———————————— ",
Hinclude <{process.h>
#include <{errno.h>

]

int MakeAlarm ¢=> Emulation
n
[T}

int count ?

void main{voi Instruction Set
< [
unsigned

char dovl

Far Data hreshold 32767

F1 Help Detect and use coprocessor,. otherwise emulate the 8B87-88287

Figure 5-2: Select “Emulation” and “80186” settings

5.1.4 Libraries Sized for Different Memory Modes

The ADAM-5510 Series function libraries support four memory models:
SMALL, MEDIUM, COMPACT and LARGE. You can use library files
sized according to your memory model. For example, if you use small
model you can link UTILITYS.LIB and LIOS.LIB to implement system
and low speed 1/0 module access functions. On the other hand, if you
use large model, you can link UTILITYL.LIB and LIOL.LIB.
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= File Edit Search BRun Compile Debug Pro'ect_ Window Help
[ ———

ALARMM™L .C
| Riilication coo |
neration...

int SendAlarmMail{void); Entrys/Exit Code...
int MakeflarmMail{void>; C++ options...

Advanced C++ options...
int count = 1; Optimizations...

Source...
void main{void> Messages | 4
< Names...

unsigned div,. dov;
char dovl;
=47

F1 Help Specify how compiler prepares obhject code (memory models, etc.>?

Figure 5-3: Select “Code generation”

= File Edit Search Run Compile Debug
[ —————————— ———— i

T
(=) Small
i
int MakeAlarm c
L
int count =1 H

void main{voi

Assume S8 Equals DS
unsigned
char dovi
43:47

efines [

F1 Help Use small memory model <h4K for code, 64K for static datad

Figure 5-4: Select “Small” Model while using *S.LIB

5.1.5 Limitations

Certain critical files are always kept in flash ROM, such as operating
system, BIOS, and monitoring files. The ADAM-5510 Series Controller
provides an additional 1MB flash disk as drive D. There is up to
960KB free space for user’s application program. As some additional
system files and network utilities for ADAM-5510/TCP and ADAM-
5510E/TCP are distributed on drive D, the free space for user’s
application program should be less than 960KB. Besides, there are
256KB flash memory and up to 384KB battery backup SRAM for
user’s applications which can be accessed by function library.
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Warning: The free space of flash disk is not suitable for
frequently creating and deleting files such as periodic
data logging application because the DOS FAT file
system is probably destroyed by critical operations
while the disk is almost full. The better way is to take
the operations on battery backup SRAM.

5.1.6 Programming the watchdog timer

The ADAM-5510 Series Controller is equipped with a watchdog timer
function that resets the CPU or generates an interrupt if processing
comes to a standstill for any reason. This feature increases system
reliability in industrial standalone and unmanned environments.

If you decide to use the watchdog timer, you must write a function call
to enable it. When the watchdog timer is enabled, it must be cleared
by the application program at intervals of less than 1.6 seconds. If it is
not cleared at the required time intervals, it will activate and reset the
CPU, or generate a NMI (Non-Maskable Interrupt). You can use a
function call in your application program to clear the watchdog timer.
At the end of your program, you still need a function call to disable the
watchdog timer.

5.2 Category of Function Libraries

ADAM-5510 Series Controller has 10 categories of function libraries
as following:

- Category A. System Functions (UTILITY*.LIB)

- Category B. Low Speed Al Module Functions (LAI*.LIB)

- Category C. High Speed I/O and Counter/Frequency Module
Functions (HIO*.LIB)

- Category D. Communication Functions (COMM*.LIB)

- Category E. Serial Module Functions (A5090*.LIB)

- Category F. MODBUS/RTU Functions (MBRTU*.LIB and
MBRTU9*.LIB)

- Category G. MODBUS/TCP Functions (MBTCP*.LIB)

- Category H. Socket Functions (SOCKET*.LIB)

- Category |. HTTP Functions (CGI_LIB*.LIB)

Note 1: These function libraries support Borland C 3.0 for DOS only.
Note 2: Please include all necessary ADAM-5510 Series function
libraries in your project file.
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Note 3: The ADAM-5510 Series function libraries, which come with
ADAM CD version 2.20 or later, support 8 slot and 4 slot main
units, i.e., ADAM-5510E, ADAM-5510E/TCP, ADAM-5510M
and ADAM-5510/TCP simultaneously. So if you have already
used ADAM-5510M and would like to use 8 slot main unit
such as ADAM-5510E in your system, it is strongly
recommended that you build your projects for both ADAM-
5510M and ADAM-5510E by linking latest function libraries on
ADAM CD version 2.20 or later. Just keep one version of
function libraries for all ADAM-5510 Series Controllers will
simplify the maintenance.

5.3 Library Index

5.3.1 Category A. System Functions: (UTILITY*.LIB)

ADAMdelay
Get BoardID

Get NodelD
GetRTCtime
SetRTCtime
LED init
LED OFF
LED ON

ProgramByte
ProgramSector
EraseSector
Get_SysMem

Set_SysMem
read mem

Get NVRAM Size
Set NVRAM Size
Timer _Init

Timer Reset
Timer Set
Release All
tmArriveCnt
WDT clear

WDT disable
WDT enable
write backup ram
read backup ram

adv_printf()
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5.3.2 Category B. Low Speed Al Module Functions (LAI*.LIB)

AiUpdate()
nit5013()
Get5013()
GetRange5013()
[nit501718()

Get501718()
GetRange501718()

5.3.3 Category C. High Speed I/0 and Counter/Frequency Module
Functions (HIO*.LIB)

[INit5017H()
GetRange5017H()
Get5017H()
Init5024()
Set5024()
GetRange5024()
Get5050()
Get5051()
Get5052()
Get5055()
Set5050()
Set5055()
Set5056()
Set5060()
Set5068()
Set5069()
InitDIFilter()
[nit5080()
Get5080()

Clear Counter
Start Stop Counter()

ReadOverflowFlag()
SetlnitCounterVal()
GetRange5080()
SetRange5080()

5.3.4 Category D. Communication Functions: (COMM*.LIB)

checksum()
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RS-485 Port (COM2) Functions
com_485 install()

com_485 deinstall()

com 485 set format()

com 485 set speed()

com 485 flush rx()

com_ 485 flush tx()

com 485 rx()
com 485 rx_empty()

com 485 tx()

com 485 tx_ string()
com 485 tx_empty()

Program Port (COM3) Functions
com_pgm install()
com_pgm_deinstall()
com pgm flush rx()
com_pgm flush tx()
com m_rx

com _pgm rx_empty()
com_pgm set format()
com_pgm set speed()
com m_tx
com_pgm tx_empty()
com_pgm tx_string()

RS-232/485 Port (COM1) Functions

Note: For ADAM-5510M and ADAM-5510/TCP, COM1 supports RS-232 only.
The following library functions support RS-485 automatic data flow control.
So it is not necessary for users to take care of the control of data flow
direction.

com_install()
com_deinstall()

com_set format()
com_set parity()
com_set speed()

com_rx()

com_tx()

com rx_empty(), com tx empty()
com_tx_ready()

com_tx_string()

com flush rx(), com flush tx()
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com_carrier()

com_clear break(), com set break()

com_clear local loopback(),com set local loopback()

com_disable fifo(), com enable fifo()
com_get line status(), com set line params(),
com lower dtr(), com raise dtr()

com_lower rts(), com raise rts()

com read scratch register(), com write scratch register()

CRC16()

com_get modem_status()
modem_autoanswer()
modem_command_state()
modem_ command()

modem _dial()

modem handup()

modem initial()

RS-232/485 Port (COM4) Functions
com 232 485 install()
com 232 485 deinstall()
com 232 485 set format()
com 232 485 set speed()
com 232 485 flush rx()
com 232 485 flush tx()
com 232 485 rx()

com 232 485 rx_empty()
com 232 485 tx()

com 232 485 tx string()
com 232 485 tx_empty()

5.3.5 Category E. Serial Module Functions (A5090*.LIB)

For ADAM-5090 Serial COM Ports:

port_install()
port_deinstalled()
port_select()
reset_slot()
port_reset()

which has _been installed()
port _set speed()
port _set format()
port_disable fifo()
port_enable fifo()
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port_carrier()

port _clear break()

port_set break()

port clear local loopback()

port _set local loopback()
port_get line status()

port _set line _params()

port get modem _status()

port get modem control status()
port set modem control params()

port_lower_dtr()
port_raise_dtr()
port_raise_rts()
port_lower_rts()

modem _initial 90()

modem command_90()
modem_command_state 90()
modem_autoanswer 90()
modem _dial 90()

modem handup 90()

port_flush_rx()
port_flush_tx()
port_rx_error()
port_rx_ready()
char port_rx()
port_tx_empty()
port_tx()
port_tx_string()

5.3.6 Category F. MODBUS/RTU Functions (MBRTU*.LIB and
MBRTU9*.LIB)

For ADAM-5510 Series COM Ports:
Modbus COM Init()

Modbus COM_Release()

Error Code()
ADAMRTU_ForceMultiCoils()
ADAMRTU ForceSingleCoil()
ADAMRTU PresetMultiRegs()
ADAMRTU PresetSingleReq()
ADAMRTU ReadCoilStatus()
ADAMRTU ReadHoldingRegs()
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ADAMRTU ReadlnputRegs()

ADAMRTU ReadlnputStatus()

ADAMRTU_ ModServer Create()

Ver RTU Mod()

For ADAM-5090 Serial COM Ports:

Error_Code()
Modbus 5090 Init()

Modbus 5090 Release()

A5090

RTU

ForceMultiCoils()

A5090

RTU

ForceSingleCoil()

A5090

RTU

PresetMultiRegs()

A5090

RTU

PresetSingleReg()

A5090

RTU

ReadCoilStatus()

A5090

RTU

ReadHoldingRegs()

A5090

RTU

ReadInputRegs()

A5090

RTU

ReadInputStatus()

5.3.7 Category G. MODBUS/TCP Functions (MBTCP*.LIB)

Ver TCP_ Mod()

Modbus TCP Client Functions:
ReturnErr _code()

ADAMTCP

Connect()

ADAMTCP

Disconnect()

ADAMTCP

ForceMultiCoils()

ADAMTCP

ForceSingleCoil()

ADAMTCP

PresetMultiRegs()

ADAMTCP

PresetSingleReg()

ADAMTCP

ReadCoilStatus()

ADAMTCP

ReadHoldingRegs()

ADAMTCP

ReadInputRegs()

ADAMTCP

ReadInputStatus()

Modbus TCP Server Functions:
ADAMTCP_ ModServer Create()

ADAMTCP_ ModServer Update()

ADAMTCP ModServer Release()

5-12 ADAM-5510 Series User's Manual



Chapter 5 Programming and Function Library

5.3.8 Category H. Socket Functions (SOCKET*.LIB)

Socket function:
accept
ind
closesocket
onnect

ioctlsocket ()
getpeername ()
getsockname ()
getsockopt ()

tonl

tons
inet_addr
inet_ntoa
isten

.

[

et

recvfrom
elect
end
sendto
setsockopt
shutdown
socket

LLLLE[LEEE

Database function:
gethostbyaddr()
gethostbyname()
gethostname ()
etservbyport
getservbyname()
getprotobynumber()
getprotobyname()

E
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5.3.9 Category I. HTTP Functions (CGI_LIB*.LIB)

Socket function:

HttpRegqister()
HttpDeRegister()
HttpGetData()
HitpSendData()
HttpSubmitFile()
HttpGetStatus()
HttpGetVersion()
GetStackPointer()
GetStackSegment()
SetStackPointer()
SetStackSegment()
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5.4 Function Library Description

5.4.1 System Functions (UTILITY*.LIB)

ADAMdelay

Syntax:
void ADAMdelay(unsigned short msec)

Description:
Delays program operation by a specified number of milliseconds.

Parameter Description
msec From 0 to 65535.
Return value:

None.

Example:

#include "5510drv.h"
void main(void)

{
/* codes placed here by user */
ADAM(delay(1000); /* delay 1 sec. */
/* codes placed here by user */

}

Remarks:

ADAMDelay will possibly decrease the performance so it is
recommended to use for loop instead.
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Get_BoardID

Syntax:
unsigned char Get_BoardID(int Board)

Description:
Gets the type identification of the I/O module in a controller slot.

Parameter Description
Int Board The slot number of an ADAM-5510 SERIES,
fromOto 7.

Return value:

The return values are:

I/O Module name Return Value
ADAM-5017 ADAM5017_ID
ADAM-5018 ADAM5018_ID
ADAM-5017H ADAM5017H_ID
ADAM-5013 ADAM5013_ID
ADAM-5080 ADAMS5080_ID
ADAM-5052 ADAM5052_1D
ADAM-5050 ADAM5050_ID
ADAM-5051 ADAM5051_ID
ADAM-5056 ADAM5056_ID
ADAM-5060 ADAM5060_ID
ADAM-5068 ADAM5068_ID
ADAM-5069 ADAM5069_ID
ADAM-5024 ADAM5024_1D
Remarks:

None

5-16 ADAM-5510 Series User's Manual



Chapter 5 Programming and Function Library

Get_NodelD

Syntax:
unsigned char Get_NodelD(void)

Description:
Gets the DIP switches number of the ADAM-5510 SERIES Controller.

Parameter Description
None.

Return value:
The DIP switches number of the ADAM-5510 SERIES Controller.

Example:

#include "5510drv.h"

unsigned char SystemNodeNumber;
unsigned char IOModuleName, SlotNumber;
void main(void)

{
SystemNodeNumber = Get_NodelD();
if( SystemNodeNumber == 0x15)
{
/* Read 10 module name in Slot 0*/
SlotNumber = 0;
IOModuleName = Get_BoardID(SlotNumber);
if( IOModuleName == ADAM5051_ID)
/* 10 Board is current, put your code in Here*/
}
else
{
adv_printf("\nThe 10 Board is NOT ADAM5051");
adv_printf("\nPlease Check your system setup");
}
}
else
adv_printf("\nNode number Error!");
}
Remarks :
None
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GetRTCtime
SetRTCtime

Syntax:
unsigned char GetRTCtime(unsigned char Time)
void SetRTCtime(unsigned char Time,unsigned char data)

Description:

GetRTCtime: Reads Real-Time Clock chip timer. A user can activate
a program on the date desired.

SetRTCtime: Sets date and time of the real-time clock.

Parameter Description

Time RTC_sec the second
RTC_min the minute
RTC_hour the hour
RTC_day the day

RTC_week day of the week
RTC_month the month
RTC_year the year

data New contents.

Return value:
The value requested by the user.

Example:

#include "5510drv.h"

void main(void)

{unsigned char sec=0,min=0,hour=12;
adv_printf("Time %02d:%02d:%02d\n",GetRTCtime(RTC_hour),
GetRTCtime(RTC_min), GetRTCtime(RTC_sec));
adv_printf("Set current time 12:00:00\n");
SetRTCtime(RTC_sec,sec);
SetRTCtime(RTC_min,min);
SetRTCtime(RTC_hour,hour);
adv_printf("Time %02d:%02d:%02d\n",GetRTCtime(RTC_hour),
GetRTCtime(RTC_min), GetRTCtime(RTC_sec));

}
Remarks:
None.
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LED_init
LED_OFF
LED_ON

Syntax:

void LED_init(void)

void LED_OFF(int which_led)
void LED_ON(int which_led)

Description:

Turns LED lights on and off. The LED 1/O port must be initialized first.
It will take a little time for the light to stabilize following the signal for
the turning on and turning off of the light.

Parameter Description
which_led PWR
RUN
COMM
Return value:
None.
Example:

#include "5510drv.h"
void main(void)

{
LED _init();
/* flash COMM led */
while(1)
{
LED_ON(COMM);
ADAMdelay(500);
LED_OFF(COMM);
}
}
Remarks:
None.
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ProgramByte
ProgramSector
EraseSector

Syntax:

BOOL EraseSector( unsigned long ulBase )

BOOL ProgramByte( unsigned long ulAddress, BYTE byte )

BOOL ProgramSector( unsigned long ulAddress_s, unsigned char far
*SECTOR_DATA)

Description:

EraseSector : Erases a 64 KB sector of data in the 256 KB Flash
memory

ProgramByte : Programs a byte of information into the 256 KB Flash
memory.

This feature supports data-logging or mass
information storage.
ProgramSector : Programs an entire 32 KB sector of data of the global
variable, SECTOR_DATA([], into 256 KB Flash
memory.

Parameter Description

ulBase User-determined address range to be erased,
taken from addresses in the range 0x80000L to
0xBOOOOL.

ulAddress User—determined destination address for byte
transfer, taken from the range 0x80000L to
OxBFFFFL.

ulAddress_s User-determined destination address in the Flash
memory, taken from addresses in the range
0x80000L to 0xB80OOL.

SECTOR_DATA Pointer at the starting address in the origin memory
of the user's data array.

Return value:

TRUE Successful transfer to Flash memory.

FALSE Error (destination already occupied, excess address range, or

program error).
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read_mem

Syntax:
unsigned char read_mem (int memory_segment , unsigned int i)

Description:

Reads far memory data, 256 KB Flash memory, from 0x80000L to
OxBFFFFL, where (the Absolute Address) = (SEG*16 + OFFSET). For
example, (0x800FFL) = (0x8000*16 + Ox00FF).

Parameter Description

memory_segment  User-determined address taken from the range
0x8000 to OxBFOO.

i Offset for use in location of memory taken from
the range 0x0000 to OxOFFF.

Return value:
The value in memory storage at the indicated address.

Example:

#include "5510drv.h"

void main(void)

{
unsigned char sector[32768];
unsigned char data;
unsigned long addr,sector_num;
unsigned int i;

adv_printf("erase sector 0x80000L\n");
if(EraseSector(0x80000L))

adv_printf("erase succeed \n");
adv_printf("Write data(55) to 0x80000~0x80001\n");
data=55;
ProgramByte(0x80000L ,data);
ProgramByte(0x80000L+1,data);
ProgramByte(0x80000L+2,data);
for(i=0;i<3;i++)
{
adv_printf("read%d data=%d\n",i,read_mem(0x8000,0x0000+i));
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}
adv_printf("erase sector 0x80000L\n");

if(EraseSector(0x80000L))
adv_printf("erase succeed \n");
data = 1;
for(i=0;i<32768;i++)
*(sector+i)=data;
adv_printf("Write data(0x01) to 0x80000~0x87FFF\n");
ProgramSector(0x80000,&sector);
for(i=0;i<100;i++)
{
adv_printf("read%d data=%d\n",i,read_mem(0x8000,0x0000+i));
}
}

Remarks:
None.
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Get_SysMem
Set_SysMem

Syntax:
unsigned char Get_SysMem(unsigned char which_byte)
void Set_SysMem(unsigned char which_byte, unsigned char data)

Description:

Get_SysMem: Reads a byte from security SRAM.

Set_SysMem: Writes a byte to security SRAM. Security SRAM
supports 113 bytes for user storage of important
information.

Parameter Description
which_byte From O to 112, user-determined.
data Value to be saved.

Return value:
The value in a byte of security SRAM.

Example:
#include "5510drv.h"
void main(void)

{
unsigned char data[4] = {1,2,3,4};
inti;
/* save current value */
for(i=10;i < 14;i++)
{
Set_SysMem(i, data[i-10]);
adv_printf("data=%d\n",Get_SysMem(i));
}
}
Remarks:
None
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Get_NVRAM_ Size
Set NVRAM_Size

Syntax:
unsigned char Get NVRAM_Size(void)
void Set NVRAM_Size(unsigned char sector)

Description:

Gets the size of battery backup RAM.

Sets the size of battery backup RAM.

(The unit is sectors, each sector is 4KB in size. Maximum size is 384
KB theoretically.)

Parameter Description
sector NVRAM size in 4 KB sectors, from 1 to 96 sectors.

Return value:

Get_NVRAM_Size: sector Number of sectors NVRAM size is set to,
from 1 to 96.

Example:

#include "5510drv.h"

void main()

{

unsigned char sector;

sector = Get NVRAM_Size();

adv_printf(“Backup ram=%dKbyte\n”,sector*4);

/*Set Bacup ram 40Kbyte*/

Set_ NVRAM_Size(10);

}

Remarks:
None.
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write_backup_ram
read_backup_ram

Syntax:
void write_backup_ram(unsigned long index, BYTE data)
unsigned char read_backup_ram(unsigned long index)

Description:

Writes a byte to battery backup memory.

Reads the value in backup RAM at index address, maximum 384 KB
total backup RAM, index = 0 — 393214;

Parameter Description
index An index for data in the battery backup RAM, from
0 to 393214; maximum 384 KB battery backup SRAM
in total.
data A byte of data that the programmer wants to write to

battery-protected SRAM.

Return value:
The single-byte value in backup RAM at address index.

Example:

#include "5510drv.h"

void main()

{
unsigned long addr;
unsigned char data;
/*write the data 0x55 into battery backup memory, index=10*/
data=0x55;
write_backup_ram(10,data);
adv_printf("data=%x\n",read_backup_ram(10));

}

Remarks:
None
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Timer_Init()

Syntax:
int Timer_Init()

Description:

Initializes the timer built into the 80188 microprocessor. The return
value “0” means the initialization of the time was successful. The
return value “1” means the timer had already been initialized.

Parameter Description
None.

Return value:
0: Initialization was successful.
1: The timer had already been initialized.

Remarks:
None.
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Timer_Reset

Syntax:
void Timer_Reset(int idx)

Description:
Resets the timer identified by the integer idx to its initial state.

Parameter Description
idx Timer index.

Return value:
None.

Remarks:
None.
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Timer_Set

Syntax:
int Timer_Set(unsigned int msec)

Description:

Requests a timer function from the microprocessor and then sets the
time interval of the function. Timer intervals are set in 5 millisecond
increments. The function return value is an integer representing the 1D
of the timer function when it is successful.

A return value “-1” means the request failed. Programmers should
consider whether an assigned timer has timed-out when programming
for timer functions. The value of the variable tmArriveCnt[idx] can be
checked to verify timer status.

A value of 0 indicates that the timer is still counting. Values other than
0 mean the timer has timed-out.

Parameter Description
msec Time interval set, max. value is 65536.

Return value:

Integer Function success, value represents function timer ID. Max.
value of 100.

-1 Function failure.

Remarks:

Timer function calls in the ADAM-5510 SERIES are emulated as timer
functions in a PLC. Applications using timer functions will run less
efficiently the more timer functions are running simultaneously in a
program. Please refer to Example 9 on the utility diskettes for details.
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Release_All

Syntax:
void Release_All()

Description:
Releases all timer resources of the ADAM-5510 SERIES system.

Parameter Description
None.

Return value:

None.

Remarks:

None.

Example:

#include "5510drv.h"

void main()

{
int idx;
/* Initializes the timer built into the 80188 microprocessor */
Timer_Init();
/* Sets time interval of the timer to 1 second. */
idx=Timer_Set(1000);
/* Checks whether the timer has timed out */
while(tmArriveCnt[idx]==0)
{
/* user can attend to other tasks... */

adv_printf("test");

}
/* Resets the current timer to its initial state. */
Timer_Reset(idx);
/* Releases all timer resources */
Release_All();

}
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WDT _clear,WDT_disable,WDT_enable

Syntax:

void WDT_clear(void)
void WDT _disable(void)
void WDT_enable(void)

Description:

Clear watchdog timer.

Disable watchdog timer.

Enable watchdog timer.

When the watchdog timer is enabled, it will have to be cleared at least

once every 1.5 seconds. The watchdog timer default value is “disable”.

Parameter Description
None.

Return value:
None.

Example:
#include "5510drv.h"
void main(void)

{
int i;
WDT_enable();
for(i=0;i<100;i++)
{
[*put your code in Here*/
WDT_clear();
[*put your code in Here*/
}
WDT_disable();
}
Remarks:
None
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adv_printf

Syntax:
void adv_printf(char *pFormat, ...);

Description:
Print string to console. This function has the same usage as printf()
function. However, it has lower priority to be executed.

Parameter Description
The same as printf() of standard Borland C 3.0 library function.

Return value:
None.

Example:
for(i=0;i<4;i++)

type[i]=Get_BoardID(i);
if( type[i] > 0x18)
typel[i]=0;
}

for(i=0;i<4;i++)

adv_printf("lO slot %d is %s \n",i+1,s_type[typeli]]);
}

adv_printf("press any key to continue...\n");
getch();

Remarks:

If printf() function is put within while loop such as Modbus/RTU server
function, it will decrease the performance of server function due to
higher priority of printf(). So it is strongly recommended that uses
adv_printf() instead, which has lower priority than printf().
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5.4.2 Low Speed Al Module Functions (LAI*.LIB)
AiUpdate

Syntax:
int AiUpdate(int Board, int *channel)

Description:
Checks whether the data of a low-speed analog input module, such as
ADAM-5017, ADAM-5018 and ADAM-5013, is ready to be accessed.

Parameter Description

int Board  The slot number of an ADAM-5510 Series, from 0 to 7.
int *channel The return value indicates the channel for which data is
ready.

Valid value 0 to 7 for ADAM-5017.

Valid value 0 to 6 for ADAM-5018.

Valid value 0 to 2 for ADAM-5013.

Return value:

int status; 0 : Ready

-1 : Not ready

-2 : The hardware of the module failed

Example:
Please refer to the ADAM-5017/5018 Example

Remarks:
None.
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Get5013

Syntax:
void Get5013(int Board, int Channel, void *pValue)

Description:
Reads the data value in an ADAM-5013 module.

Parameter Description

Board 0 — 7 for Slot0 ...Slot7.
Channel 0 — 2 for ADAM-5013.
*pValue The value returned.

Note: The *pValue for ADAM-5013 must be interpreted in reference to
the input range that was set during module configuration.

Return Value:
None.

Example:
Please refer to the ADAM-5013 Example

Remarks:
None.
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Get501718

Syntax:
void Get501718(int Board, int Channel, void *pValue)

Description:
Reads the data value in an 1/O module.

Parameter Description

Board 0 —7 for Slot0 ...Slot7.

Channel 0 - 6 for ADAM-5018; 0 - 7 for ADAM-5017
*pValue The value returned.

Note: The *pValue for ADAM-5017 and ADAM-5018 must be
interpreted in reference to the range input that was set during module
configuration.

Return value:
None.

Example:
Please refer to the ADAM-5017/5018 Example

Remarks:
None.
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GetRange5013

Syntax:
void GetRange5013(int Board, int Channel, void *pRange)

Description:
Reads the input range in an ADAM-5013 module.

Parameter Description

Board 0 — 7 for Slot0 ...Slot7.

Channel 0 — 2 for ADAM-5013.

*pRange  The input range code returned. (See Appendix B.)

Return Value:
None.

Example:
Please refer to the ADAM-5013 Example

Remarks:
None.
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GetRange501718

Syntax:
void GetRange501718(int Board, int Channel, void *pRange)

Description:
Reads the input range in an ADAM-501718 module.

Parameter Description

Board 0 —7 for Slot0 ...Slot7.

Channel 0 — 7 for ADAM-5017, 0-6 for ADAM-5018.
*pRange  The input range code returned (See Appendix B.)

Return Value:
*pRange  The input range code returned.

Example:
Please refer to the ADAM-5017/5018 Example

Remarks:
None.
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Init5013

Syntax:
void [nit5013(int Slot)

Description:
Initializes ADAM-5013. Note that ADAM-5013 must be initialized
before other commands are issued to it.

Parameter Description
Slot FromOto 7.

Return Value:
None.

Example:
Please refer to the ADAM-5013 Example

Remarks:
None.
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Init501718

Syntax:
void Init501718(int Slot)

Description:

Initializes ADAM-5017 or ADAM-5018. Note that ADAM-5017 or
ADAM-5018 must be initialized prior to other commands being issued
to them.

Parameter Description
Slot From0Oto 7.

Return value:
None.

Example:
Please refer to the ADAM-5017/5018 Example

Remarks:
None.
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ADAM-5013 Example

#include "5510drv.h"
void main()
{
char ch;
unsigned char Range;
int *pRange,*pVaule;
intij;
int channel,slot;

[*Initial ADAM-5013)*/

/*One ADAM-5013 module on slot 2*/
slot=2;

Init5013(slot);
GetRange5013(slot,0,pRange);

Range="pRange & 0xff;
adv_printf("range is 0x%x \n",Range);

for(i=0;i<100;)
{
while(AiUpdate(slot, &channel)==0)
{
Get5013(slot,channel,pVaule);
adv_printf("\n channel= %d ADAM-5013=%04d
\n",channel,*pVaule);
i++;
}

}
Release_All();
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ADAM-5017/5018 Example

#include "5510drv.h"
void main()
{
unsigned char Range,Format;
int “pRange,*pVaule;
int i;
int channel,slot;

char *RangeArray[6]={"+/-10V","+/-5V","+/-1V","+/-500mV","+/-
150mV","+/-20mv"};
/*Initial ADAM-5017(ADAM-5018)*/
/*One ADAM-5017 module on slot 0%/
slot=0;
Init501718(slot);
GetRange501718(slot,0,pRange);

Range=*pRange & 0xff;

Format=(*pRange & 0xff00)>>8;

adv_printf("with range is %s format is 0x%x\n",RangeArray[Range-
8],Format);

for(i=0;i<100;)

while(AiUpdate(slot, &channel)==0)
{
Get501718(slot,channel,pVaule);
adv_printf("\n channel= %d ADAM-5017=%04d
mV\n",channel,*pVaule);
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5.4.3 High Speed I/0 and Counter/Frequency Module Functions
(HIO*.LIB)

Get5017H

Syntax:
void Get5017H(int Board, int Channel, void *pValue)

Description:
Reads the data value in an ADAM-5017H module.

Parameter Description

Board 0 —7 for Slot0 ...Slot7.
Channel 0 — 7 for ADAM-5017H.
*pValue The value returned.

Note: The pValue for ADAM-5017H must be interpreted in reference
to the input range that be setup in the module configuration

Return Value:
None.

Example:
Please refer to the ADAM-5017H Example

Remarks:
None.
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GetRange5017H

Syntax:
void GetRange5017H(int Board, int Channel, void *pRange)

Description:
Reads the input range in an ADAM-5017H module.

Parameter Description

Board 0 — 7 for Slot0 ...Slot7.

Chanel 0 — 7 for ADAM-5017H.

*pRange  The input range code returned. (See Appendix B.)

Return Value:
None.

Example:
Please refer to the ADAM-5017H Example

Remarks:
None.
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Init5017H

Syntax:
void [nit5017(int Slot)

Description:
Initializes ADAM-5017H. Note that ADAM-5017H must be initialized
before other commands are issued to it.

Parameter Description
Slot FromOto 7.

Return Value:
None.

Example:
Please refer to the ADAM-5017H Example

Remarks:
None.
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ADAM-5017H Example

#include "5510drv.h"
void main()
{
int channel,”pRange;
int Format,Range;
int slot;
int *pValue[8];
char *RangeArray[12]={"+/-10V","0~10V","+/-5V","0~5V",
"+/-2.5v","0-2.5V","+/-1V","0-1V",
"+/-500mV","0~500mV","4~20mA","0~20mA"},
slot=1;
Init5017H(slot);
channel=0;
GetRange5017H(slot,channel,pRange);
Format=(*pRange & 0xff00)>>8;
Range="pRange & 0xff;
adv_printf("\n(with range is %s format is
0x%x)",RangeArray[Range],Format);
Init5017H(slot);
for(channel=0;channel<8;channel++)

Get5017H(slot,channel,pValue+channel);
adv_printf("\n adam5017h channel:%d =
%d",channel,*(pValue+channel));

}
}
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Init5024

Syntax:
void Init5024(int Slot, int ch0_val, int ch1_val, int ch2_val, int ch3_val)

Description:
Initializes ADAM-5024 module in the slot indicated, loading user-
specified analog output values into each of the modules' four channels.

Parameter Description

ch0_val The initial value output by channel 0.
ch1_val The initial value output by channel 1.
ch2_val The initial value output by channel 2.
ch3_val The initial value output by channel 3.

Return Value:
None.

Example:
Please refer to the ADAM-5024 Example

Remarks:
None.
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Set5024

Syntax:
void Set5024(void *pValue, int Board, int Channel)

Description:
Specifies the output of a channel of a selected ADAM-5024.

Parameter Description

*pValue The value set for analog output.
Board Slot number=0-7.

Channel AO channel =0 - 3.

Return Value:
None.

Example:
Please refer to the ADAM-5024 Example

Remarks:
None.
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ADAM-5024 Example

#include "5510drv.h"
void main()
{
unsigned long *pValue;
int channel,slot;
slot=3;
[*initializes outputs of all channels
of the ADAM-5024 in slot 3 to output a
value of 0 */
Init5024(slot,0,0,0,0);
/*Value set 2000mV*/
*pValue=2000;
for(channel=0;channel<4;channel++)
{
Set5024(pValue,slot,channel);
adv_printf("\n channel %d = %d mV",channel,*pValue);

}
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Get5050, Get5051, Get5052, Get5055

Syntax:

void Get5050(int Board, int Bit, int Size, void *pValue)
void Get5051(int Board, int Bit, int Size, void *pValue)
void Get5052(int Board, int Bit, int Size, void *pValue)
void Get5055(int Board, int Bit, int Size, void *pValue)

Description:
Reads the data value in an I/O module.

Parameter Description

Board ADAM-5510 Series slot number, from 0 to 7.
Bit See “Size” parameter below.
Size ABit, AByte, AWord

If Size= ABit, Bit=0..15 (pin0..pin15)
If Size=AByte, Bit=0 for Low Byte data; Bit=8 for High
Byte data
If Size=AWord, Bit does not care. Always word data.
pValue The value returned.

Return value:
None.

Example:

void main(void)

{

unsigned char Bdata;

unsigned int Wdata;

/* Slot0, pin13, data=0 or 1 */

Get5051(0, 13, ABit, &Bdata);

/* Slot2, pin0~pin7, Bdata=Low Byte data */
Get5051(2, 0, AByte, &Bdata);

/* Slot3, pin0~pin15, Wdata=Word data */
Get5051(3, 0, AWord, &Wdata);

Remarks:
Digital filter function is available. Please refer to InitDIFilter() function.
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Set5050, Set5055, Set5056, Set5060, Set5068, Set5069

Syntax:

void Set5050(void *pValue, int Board, int Bit, int Size)
void Set5055(void *pValue, int Board, int Bit, int Size)
void Set5056(void *pValue, int Board, int Bit, int Size)
void Set5060(void *pValue, int Board, int Bit, int Size)
void Set5068(void *pValue, int Board, int Bit, int Size)
void Set5069(void *pValue, int Board, int Bit, int Size)

Description:

Sets the digital output for ADAM-5050, ADAM-5055, ADAM-5056,
ADAM-5060, ADAM-5068 and ADAM-5069 modules to the specified
values.

Parameter Description
pValue The digital value specified by the user to be output.
Board 0to 7 (Slot0 .. Slot7).
Bit See "Size" parameter below.
Size ABit, AByte, AWord
If Size = ABiIt, Bit =0 ...15 (pin0 ... pin15)
If Size = AByte, Bit = 0 is Low Byte data
Bit = 8 is High Byte data
If Size = AWord, Bit does not care, always word
data.

Return Value:
None.

Example:

void main(void)

{
unsigned char Bitdata = 1;
Set5056( &Bitdata, 0, 13, ABit);
/ * Output 1 to slot 0, pin 13 */

}

Remarks:
None
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InitDIFilter

Syntax:
void InitDIFilter(int iSlot, int iCh, unsigned int MIN_Lo_Width, unsigned
int MIN_High_Width);

Description:
Set time interval of digital filter for DI channel.

Parameter Description
iSlot Slotno. from0Oto 7
iCh Channel no. 0 —15 depends on DI module
MIN_Lo_Width Time interval of DI filter for Low state
(5 ~ 65535 msec)
MIN_High_Width Time interval of DI filter for High state

(5 ~ 65535 msec)

Return Value:
None.

Example:

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "5510DRV.H"
#define MaxSlot 8
char *s_type[0x1f]={

"ADAM5017 ", [*0x4*/
"ADAM5018 ",

"A:DAM5013 ", [*0x9*/

"ADAM501 7H", [*Oxc*/
"ADAMS5018H",

"ADAM5052 "
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"ADAMS050 ", /*0x10*/
"ADAM5051 ",
"ADAM5056 ",
"A’\DAMSOGO ", [*0x14*/
"ADAMS5055",

"ADAM5024 " /*0x18%/

"ADAM5080 ", /*Ox1e*/
h

void main()

{

unsigned char type[MaxSlot];
unsigned DI_Value, DO_Value;
unsigned Pre_DI_Value;
unsigned Pre_DI_Value1,;
unsigned DI_Value1;

unsigned Pre_DI_Value2;
unsigned DI_Value2;

char c;

inti;

int Slot5051, Slot5056, Slot5052, Slot5050, Slot5055;
int inputdelay;

for(i=0;i<MaxSlot;i++)

{
type[i]=Get_BoardID(i);
typel[i] &= Ox1f;
if( type[i] > 0x18)
type[i]=0;
}

for(i=0;i<MaxSlot;i++)
/lprint module slot positions

{
adv_printf("lO slot %d is %s \n",i,s_type[typel[i]]);
adv_printf("press any key to continue...\n");getch();

for(i=0; i<MaxSlot; i++)

ADAM-5510 Series User’'s Manual 5-51



Chapter 5 Programming and Function Library

if(type[i]==0x11)
Slot5051 = i;
//5051 Slot position

if(type[i]==0x12)
Slot5056 = i;
115056 Slot position

if(type[i]==0x0F)

Slot5052 = i;
if(type[i]==0x10)
Slot5050 = i;
if(type[i]==0x15)
Slot5055 = i;
}
adv_printf("press 1" to turn on filter, the other key to turn off..\n");
c=getch();
if(c=="1")
{
adv_printf("Desired time interval (up to 5 msec): ");
scanf("%d", &inputdelay);
InitDIFilter(Slot5051, 0, inputdelay, inputdelay);
InitDIFilter(Slot5051, 1, inputdelay, inputdelay);
InitDIFilter(Slot5051, 2, inputdelay, inputdelay);
InitDIFilter(Slot5055, 8, inputdelay, inputdelay);
InitDIFilter(Slot5055, 15, inputdelay, inputdelay);
}
while(1)
{

Get5055(Slot5055,0,AByte, &DI_Value);
Get5051(Slot5051,0,AWord,&DI_Value1);
/lget 5051 status

if(Pre_DI_Value!=DI_Value)
/lif data changed, print new status

{
Pre_DI_Value=DI_Value;

adv_printf("5055 status =%02X \n ",DI_Value);
}

if(Pre_DI_Value1!=DI_Value1)
/lif data changed, print new status
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Remarks:
Reference Data:

Pre_DI_Value1=DI_Value1;
adv_printf("5051 status =%4x \n ",~DI_Value1);

Time Interval Cut-off Frequency
15 ms 50 Hz
30 ms 20 Hz
50 ms 12 Hz
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Init5080

Description:
Initiate ADAM-5080 Module

Syntax:
void Init5080(int slotno)

Parameter Description
slotno The specific slot inserted with ADAM-5080
0-7 or slot0-slot7

Return Value:
None

Example:
Please refer to the ADAM-5080 Example
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Get5080

Description:
Get Value from specific channel in ADAM-5080

Syntax:
void Get5080(int slotno, int channel, long *pValue)

Parameter Description

slotno The specific slot inserted with ADAM-5080
0-7 or slotO-slot7

channel The specific channel in ADAM-5080, 0-3

*pValue The Value returned

Return Value:
The Value from the specific channel

Example:
Please refer to the ADAM-5080 Example
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Clear_Counter

Description:
Reset the current counter value to its initial value

Syntax:
int Clear_Counter(int slotno, int channel)

Parameter Description

slotno The specific slot inserted with ADAM-5080
0-7 or slot0-slot7

channel  The specific channel in ADAM-5080, 0-3

Return Value:
None

Example:
Please refer to the ADAM-5080 Example
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Start_Stop_Counter

Description:
Start or stop the specific counter

Syntax:

int Stop_Start_Counter(int slotno, int channel, StartOrStop)

Parameter Description

slotno The specific slot inserted with ADAM-5080, 0-7
or slot0-slot7

channel The specific channel in ADAM-5080, 0-3
Start 1
Stop 0

Return Value:

None

Example:

Please refer to the ADAM-5080 Example
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ReadOverflowFlag

Description:
Check if counter value reach max. count limit

Syntax:
void ReadOverflowFlag(int slotno, char *pValue)

Parameter Description

slotno The specific slot inserted with ADAM-5080, 0-7 or slot0-
slot7

*pValue The value returned

Return Value:
The overflow value returned

Example:
Please refer to the ADAM-5080 Example
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SetlnitCounterVal

Description:
Set initial counter value (between 0 to 4,294,967,295)

Syntax:
int SetlnitCounterVal(int slotno, int channel, unsigned long Value)

Parameter Description

slotno The specific slot inserted with ADAM-5080, 0-7 or slot0-
slot7

channel The specific channel in ADAM-5080, 0-3

Return Value:
None

Example:
Please refer to the ADAM-5080 Example
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GetRange5080

Syntax:
void GetRange5080(int Board, int Channel, void *pValue)

Description:
Reads the input range in an ADAM-5080 module.

Parameter Description

Board 0 — 7 for Slot0 ...Slot7.
Channel 0-3

*pValue Input Range Code

Return Value:

*pValue The input range code returned.
1 Counter input

2 Frequency input

Example:

Please refer to the ADAM-5080 Example

Remarks:
None.
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SetRange5080

Syntax:
void SetRange5080(int Board, int Channel, void *pValue)

Description:
Set the input range in an ADAM-5080 module.

Parameter Description

Board 0 — 7 for Slot0 ...Slot7.
Channel 0-3

*pValue Input Range Code

Return Value:

*pValue The input range code to be set.
1 Counter input

2 Frequency input

Example:
None

Remarks:
None.
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ADAM-5080 Example

#include "5510drv.h"

char *s_type[0x1f]={

"ADAMS5017_ID ", /*0x4*/
"ADAM5018_ID ",
"ADAMS5080_ID ", /*0x06*/

"ADAMS5013A_ID ", /*0x8*/
"ADAMS5013B_ID ", /*0x9*/

"ADAMS5017H_ID", /*Oxc*/
"ADAMS5018H_ID",

"ADAMb5052_ID ",
"ADAMS5050_ID ", /*0x10%/
"ADAMS5051_ID ",
"ADAMS056_ID ",
"ADAMS5068_ID ", /*0x13*/
"ADAMS5060_ID ", /*0x14*/

"ADAMS5024_ID " /*0x18%/

5-62 ADAM-5510 Series User's Manual



Chapter 5 Programming and Function Library

void main()

{

unsigned char range;
unsigned char type[4];
unsigned long counter_value;
char overflag_value[4];

charc;
int ch,i;

[ e

first scan IO module ------- i

for(i=0;i<4:i++)

{

}

type[i]=Get_BoardID(i);
if( type[i] > 0x18)
typefi]=0;

[*----show on the screen ---*/
for(i=0;i<4;i++)

{

adv_printf("lO slot %d is %s \n",i+1,s_type[typel[ill);
}
[*--- Initialize counter module - */
adv_printf("Initialize ADAM-5080\n");
Init5080(0);

/* Get ADAM-5080 range */
GetRange5080(0,&range);
if (range==1)

adv_printf("Range is counter\n");

if (range==2)

adv_printf("Range is frequency\n");

/* Start all of counter */

for (i=0:i<d:i++)

{

if (Start_Stop_Counter(0,i,1)==0)
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adv_printf("Board %d Channel %d Start failure!\n",0,i);

}
[*--- Set initial counter value -/
for (i=0;i<4;i++)
{
if (SetInitCounterVal(0,i,4294967290)==0)
adv_printf("Board %d Channel %d Setting failure!\n",0,i);
}
[*--- Clear all of counter ---*/
for (i=0;i<4;i++)
{
if (Clear_Counter(0,i)==0)
adv_printf("Board %d Channel %d Clear failure!'\n",0,i);
}
[*---- Forever loop until user press the "Q" key */
while(1)
{

ReadOverflowFlag(0,&(overflag_value[0]));

for (i=0;i<4;i++)

adv_printf("Channel %d
over_flag_value=%d\n",i,overflag_valueli]);

for (i=0;i<4;i++)

{
Get5080(0,i,&(counter_value));
adv_printf("Channel %d counter_value=%lu

\n",i,counter_value);

}

adv_printf("press 'Q' to quit, the other key to continue..\n");

c=getch();

iftc=="q"|| ¢ =="Q’") /* Quit from this program */
break;

}

/*--- Release all allocated timers to reload the control programs */
Release_All();
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5.4.4 Communication Functions (COMM*.LIB)

checksum

Syntax:
unsigned int checksum(void *buffer, int len, unsigned int seed)

Description:
Calculates the checksum of the string or data array in the string buffer.

Parameter Description

buffer The string for which a user wants to calculate
the checksum.

len The length of the data array in the buffer.

seed A seed value added into the checksum for the
purpose of calculation or security.

Return value:
The checksum of the data array buffer.

Example:

unsigned char String[]="this is a test CheckSum?”;
void main(void)

{

unsigned int code;

code = checksum(String, strlen(String),0);

}

Remarks:
None.
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com_carrier

Syntax:
int com_carrier(void)

Description:
Detects the carrier signal of COM port.

Parameter Description
None.

Return value:

TRUE If a carrier is present.
FALSE No carrier.
Example:

void main(void)

{

if( com_carrier() == TRUE ) {

/* Telephone carrier signal present at COM
port, put your associate program here */

}

}

Remarks:
None.
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com_clear_break,
com_set_break

Syntax:
void com_clear_break(unsigned baseaddr)
void com_set_break(unsigned baseaddr)

Description:
Sets COM port to clear BREAK signal.
Sets COM port to send BREAK signal.

Parameter Description
baseaddr The UART address, COM1=0x3F8,
COM2=0x2F8.

Return value:
None.

Example:
None.

Remarks:
Please refer to the 16C550 UART register document (Appendix B).
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com_clear_local_loopback,
com_set_local_loopback

Syntax:
void com_clear_local_loopback(unsigned baseaddr)
void com_set_local_loopback(unsigned baseaddr)

Description:
Sets COM port to disable loopback function for diagnostic.
Sets COM port to enable loopback function for diagnostic.

Parameter Description
baseaddr The UART address, COM1=0x3F8,
COM2=0x2F8.

Return value:
None.

Example:
None.

Remarks:
Please refer to the 16C550 UART register document (Appendix B).
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com_deinstall

Syntax:
void com_deinstall(void)

Description:
Uninstalls the communications drivers completely, without changing
the baud rate or DTR.

Parameter Description
None.

Return value:
None.

Example:

void main(void)

{

/* codes placed here by user */
com_deinstall();

}

Remarks:
This function MUST be called before returning to DOS, so the
interrupt vector will not point to our driver anymore.
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com_disable fifo, com_enable_fifo

Syntax:
void com_disable_fifo(unsigned baseaddr)
int com_enable_fifo(unsigned baseaddr, unsigned triggerlevel)

Description:
Sets COM port to disable fifo receiving trigger level 1, 4, 8, 14.
Sets COM port to enable fifo receiving trigger level 1, 4, 8, 14.

Parameter Description

Baseaddr The UART address, COM1=0x3F8,
COM2=0x2F8.

Triggerlevel 1, 4, 8, 14.

Return value:

0: Success.

-1: Fifo not available.
-10: Failure to enable.

Example:
None.

Remarks:
Please refer to the 16C550 UART register document (Appendix B).
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com_flush_rx, com_flush_tx

Syntax:
void com_flush_rx(void)
void com_flush_tx(void)

Description:

Buffer flushers. Initializes the transmit and receive queues
(respectively)

to their empty state.

Parameter Description
None.

Return value:
None.

Example:
void main(void)

com_flush_tx();
com_flush_rx();

}

Remarks:
None.
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com_get_line_status,
com_set_line_params,
com_get_modem_status

Syntax:

int com_get_line_status(unsigned baseaddr)

int com_set_line_params(unsigned baseaddr, unsigned lineparams)
int com_get_modem_status(unsigned baseaddr)

Description:

Reads from COM port line control register.
Writes to COM port line control register.
Reads from COM port modem status register.

Parameter Description

baseaddr The UART address, COM1=0x3F8,
COM2=0x2F8.

lineparams Please refer to the UART specifications.

Return value:
Please refer to the 16C550 UART register document (Appendix B).

Example:
None.

Remarks:
Please refer to the 16C550 UART register document (Appendix B).
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com_install

Syntax:
int com_install(int portnum);

Description:
Installs the communications drivers.

Parameter Description
int portnum; Desired port number, always 1 for ADAM-5510.

Return value:

int status; 0 = Successful installation.
1 = Drivers already installed.

2 = Invalid port number.

3 = No UART for specified port.

Example:

void main(void)

{

status = com_install(1); /* COM1 */

if( status == 0 ) adv_printf(\n COM1 install OK!”);
else exit(0);

}

Remarks:
None.
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com_lower_dtr,
com_raise_dtr

Syntax:
void com_lower_dtr(void)
void com_raise_dtr(void)

Description:
Sets COM port to DTR for low signal.
Sets COM port to DTR for high signal.

Parameter Description
None.

Return value:
None.

Example:
None.

Remarks:
Please refer to the 16C550 UART register document (Appendix B).
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com_lower_rts,
com_raise_rts

Syntax:
void com_lower_rts(unsigned baseaddr)
void com_raise_rts(unsigned baseaddr)

Description:
Sets COM port to RTS for low signal.
Sets COM port to RTS for high signal.

Parameter Description
baseaddr The UART address, COM1=0x3F8,
COM2=0x2F8.

Return value:
None.

Example:

#define COM1 Ox3F8

#define COM2 0x2F8

void main(void)

{

com_lower_rts(COM1); /* handshaking with
external serial device */

ADAM(delay(500);

com_raise_rts(COM1); /* generates a signal of
500 ms low trigger */

}

Remarks:
Please refer to the 16C550 UART register document (Appendix B).
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com_read_scratch_register,
com_write_scratch_register

Syntax:
int com_read_scratch_register(unsigned baseaddr)
void com_write_scratch_register(unsigned baseaddr, int value)

Description:
Reads from COM port scratch register.
Writes to COM port scratch register.

Parameter Description

baseaddr The UART address, COM1=0x3F8,
COM2=0x2F8.

value Integer value one byte in length, assigned by
user from the range 0 to FF.

Return value:
Please refer to the 16C550 UART register document (Appendix B).

Example:
None.

Remarks:
This byte is reserved for the user. Please refer to the 16C550 UART
register document (Appendix B).
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com_set_format

Syntax:
void com_set_format(int data_length, int parity, int stop_bit)

Description:
Sets the parameters for data length, parity and stop bits for the COM1
port.

Parameter Description

data_length Valid range 5 to 8 bits for 1 character.
parity 0: no parity

1: odd parity

2: even parity

stop_bit 1: 1 stop bit

2: 2 stop bits

Return value:
None.

Example
void main()

{

/* Sets data format of the COM1 port to 8-bit data length, no
parity, 1 stop bit*/

com_set format(8, 0, 1);

}

Remarks:
None.
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com_set_parity

Syntax:
void com_set_parity(enum par_code parity, int stop_bits);

Description:
Sets the parity and stop bits.

Parameter Description

int code; COM_NONE = 8 data bits, no parity
COM_EVEN = 7 data bits, even parity
COM_ODD = 7 data bits, odd parity
COM_ZERO = 7 data bits, parity bit = zero
COM_ONE = 7 data bits, parity bit = one

int stop_bits; Must be 1 or 2.

Return value:
None.

Example:

void main(void)

{

com_set_parity(COM_NONE, 1); /*setN, 8, 1*/
}

Remarks:
None.
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com_set_speed

Syntax:
void com_set_speed(unsigned long speed);

Description:
Sets the baud rate of the COM port.

Parameter Description
speed The baud rate value.

Return value:
None.

Example:

void main(void)

{

com_set_speed(9600L);

/* set baud rate = 9600 bps */
}

Remarks:
None.
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com_rx

Syntax:
char com_rx(void)

Description:

Returns the next character from the receive buffer, or a NULL
character

(\Q) if the buffer is empty.

Parameter Description
None.

Return value:
¢ The returned character.

Example:

void main(void)

{

unsigned char COMdata;
COMdata = com_rx();

}

Remarks:
None.
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com_tx

Syntax:
void com_tx(char c)

Description:

com_tx() sends a single character by waiting until the transmit buffer
isn’t full, then putting the character into it. The interrupt driver will
then send the character once it is at the head of the transmit queue
and a transmit interrupt occurs.

Parameter Description
¢ The value you would like to send.

Return value:
None.

Example:
void main(void)

{
com_tx(0x02);
com_tx(0x03);
}

Remarks:
None.
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com_rx_empty,
com_tx_empty

Syntax:
int com_rx_empty(void)
int com_tx_empty(void)

Description:
Small routines to return status of the transmit and receive queues.

Parameter Description
None.

Return value:
Com_rx_empty(void) returns TRUE if the receive queue is empty.
Com_tx_empty(void) returns TRUE if the transmit queue is empty.

Example:

void main(void)

{

unsigned char data;

if( com_rx_empty() == FALSE) data=com_rx();
}

Remarks:
None.
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com_tx_string

Syntax:
void com_tx_string(char *s)

Description:
com_tx_string() sends a string by repeatedly calling com_tx().

Parameter Description
s The string you would like to send.

Return value:
None.

Example:

unsigned char name[]="ADAMS55107;
void main(void)

{

com_tx_string(name);

}

Remarks:
None.
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com_485 deinstall

Syntax:
void com_485_deinstall(void)

Description:
Releases the interrupt register of the microprocessor for use by the
RS-485 port without changing the baud rate or DTR.

Parameter Description
None.

Return value:
None.

Example:
void main()

/* Releases the interrupt register for use by the
RS-485 port */
com_485_deinstall();

}

Remarks:
This function MUST be called before returning to DOS. The interrupt
vector will not be pointed to the interrupt service routine again.
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com_485_flush_rx(),
com_485_flush_tx()

Syntax:
void com_485_ flush_rx(void)
void com_485_ flush_tx(void)

Description:
COM2 (RS-485) buffer flusher. Initializes the transmitting and
receiving queues to their empty states.

Parameter Description
None.

Return value:
None.

Example:
void main()

{
com_485_flush_rx();
com_485 flush_tx();

}

Remarks:
The COM2 (RS-485) transmitter uses polling-action (not
interrupt-action). Its buffer is always flushed.
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com_485 install

Syntax:
int com_485_install(void)

Description:

Allocates the interrupt registers of the microprocessor for use by the
RS-485 port and sets the interrupt vector to the interrupt service
routine.

Parameter Description
None.

Return value:

integer; Installation status.

0 = Successful installation

1 = Drivers are already installed

Example:

void main()

{

int status;

status = com_485_install();
if( status ==0)
adv_printf(“\n The allocation of COM2 port (RS-485) is
OK 1),

else

exit(0);

}

Remarks
None.
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com_485 rx

Syntax:
char com_485_rx(void)

Description:
Returns the next character from the receiving buffer, or a NULL
character(\Q’) if the buffer is empty.

Parameter Description
None.

Return value:
¢ The return character.

Example:
void main()

{
char C485data;
C485data=com_485 rx();

}

Remarks:
None.
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com_485 set format

Syntax:
void com_485_set_format(int data_length, int parity, int stop_bit)

Description:
Sets the parameters data length, parity and stop bits of the RS-485
port.

Parameter Description

data_length Valid range 5 to 8 bits for one character.
parity 0: no parity

1: odd parity

2: even parity

stop_bit 1: 1 stop bit

2: 2 stop bits

Return value:
None.

Example:
void main()

{

/* Sets the data format of the RS-485 port to 8-bit
data length, no parity, 1 stop bit*/

com_485_set format(8, 0, 1);

}

Remarks:
None.
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com_485 set _speed

Syntax:
void com_485_set_speed(unsigned long speed)

Description:
Sets the baud rate of the RS-485 port.

Parameter Description
speed The baud rate value.

Return value:
None.

Example:
void main()

{
com_485_set_speed(9600L);/*Sets the baud rate of
the RS-485 port to 9600 bps */

}

Remarks:
None.
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com_485_rx_empty(),
com_485_tx_empty()

Syntax:
int com_485_rx_empty(void)
int com_485_tx_empty(void)

Description:
Returns the status of the COM2 (RS-485) transmitting and receiving
queues.

Parameter Description
None.

Return value:

Com_485_rx_empty() returns “TRUE” if the receiving queue is empty.
Com_485 tx_empty() returns “TRUE” if the transmitting queue is
empty.

Example:

void main()

{

unsigned char data;

if( com_485 rx_empty()== FALSE)
data =com_485_rx();

}

Remarks:
The COM2 (RS-485) transmitter uses polling-action (not
interrupt-action). Its queue is always empty.
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com_485 tx

Syntax:
void com_485_tx(char c)

Description:

This function sends a single character to the Tx pin of the RS-485 port,
waits until the last bit is sent to the remote terminal, and then sets the
RTS pin to OFF.

Parameter Description
¢ The character you would like to send.

Return value:
None.

Example:
void main()

{

com_485_ tx(0x03);
com_485_tx(‘$);

}

Remarks:
None.
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com_485_tx_string

Syntax:
void com_485_tx_string(char *s)

Description:
com_485_tx_string() sends a string by calling com_485_tx()
repeatedly.

Parameter Description
s The string you would like to send.

Return value:
None.

Example:
void main()

com_485_tx_string(“This is a string test.”);

}

Remarks:
None.
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com_pgm_deinstall

Syntax:
void com_pgm_deinstall(void)

Description:
Releases the interrupt registers of the microprocessor for use by the
programming port without changing the baud rate or DTR.

Parameter Description
None.

Return value:
None.

Example:
void main()

{

/* There are some codes before such a function call
*/
com_pgm_deinstall();

}

Remarks:

The programming port is normally used for downloading control
programs to the ADAM-5510 using the ADAM-5510 utility. The
programming port can be used as an additional communication port if
the users have such a requirement. NOTE: The user MUST reset the
ADAM-5510 before he uses the port for program downloading again.
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com_pgm_flush_rx(),
com_pgm_flush_tx()

Syntax:
void com_pgm_flush_rx()
void com_pgm_flush_tx()

Description:
COM3 (Programming port) buffer flusher. Initializes the transmit and
receive queues to their empty states.

Parameter Description
None.

Return value:
None.

Example:

void main()

{
com_pgm_flush_rx();
com_pgm_flush_tx();

}

Remarks:
The COMS (programming port) transmitter uses polling-action ( not
interrupt-action). Its buffer is always flushed.
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com_pgm_install

Syntax:
int com_pgm_install(void)

Description:

Allocates the interrupt registers of the microprocessor for use by the
programming port (COM3) and sets the interrupt vector to the interrupt
service routine.

Parameter Description
None.

Return value:
int status: 0 = Successful installation
1 = Drivers are already installed

Example:

void main()

{

int status;

status = com_pgm_install();
if( status ==0)
adv_printf(“\n Programming port has been installed
successfully I”);

else

exit(0);

}

Remarks:
None.
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com_pgm_rx

Syntax:
char com_pgm_rx(void)

Description:
Returns the next character from the receiving buffer, or a NULL
character (\Q’) if the buffer is empty.

Parameter Description
None.

Return value:
¢ The return character.

Example:
void main()

{
char CPGMdata;
CPGMdata=com_pgm_rx();

}

Remarks:
None.
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com_pgm_rx_empty(),
com_pgm_tx_empty()

Syntax:
int com_pgm_rx_empty(void)
int com_pgm_tx_empty(void)

Description:
Returns the status of the COM3 (Programming port) transmitting and
receiving queues.

Parameter Description
None.

Return value:

Com_pgm_rx_empty() returns “TRUE” if the receiving queue is empty.
Com_pgm_tx_empty() returns “TRUE” if the transmitting queue is
empty.

Example:

void main()

{

unsigned char data;

if( com_pgm_rx_empty()== FALSE)
data =com_pgm_rx();

}

Remarks:
The COMS (programming port) transmitter uses polling-action (not
interrupt-action). Its queue is always empty.
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com_pgm_set_format

Syntax:
void com_pgm_set_format(int data_length, int parity, int stop_bit)

Description:
Sets the parameters data length, parity and stop bits of the
programming port.

Parameter Description

data_length Valid ranges: 7 or 8 bits for one character.
parity 0: no parity

1: odd parity

2: even parity

stop_bit 1: 1 stop bit

2: 2 stop bits

Return value:
None.

Example:
void main()

/* Sets the data format of the programming port to
8-bit data length, no parity, 1 stop bit*/
com_pgm_set_format(8, 0, 1);

}

Remarks:
None.

5-98 ADAM-5510 Series User's Manual



Chapter 5 Programming and Function Library

com_pgm_set_speed

Syntax:
void com_pgm_set_speed(unsigned long speed)

Description:
Sets the baud rate of the programming port (COM3).

Parameter Description
speed The baud rate value.

Return value:
None.

Example:

void main()

{

com_pgm_set_speed(9600L);

/* Sets the baud rate of the programming port to
9600 bps */

}

Remarks:

We suggest that users set the baud rate of the programming port
below 57600 bps (included) because the programming port UART
chip is not a standard UART chip.
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com_pgm_tx

Syntax:
void com_pgm_tx(char c)

Description:

This function sends a single character to the Tx pin of the
programming port, waits until the last bit is sent to the remote terminal,
and then sets the RTS pin to OFF.

Parameter Description
¢ The character you would like to send.

Return value:
None.

Example:

void main()

{
com_pgm_tx(0x03);
com_pgm_tx(‘$’);

}

Remarks:
None.
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com_pgm_tx_string

Syntax:
void com_pgm_tx_string(char *s)

Description:
com_pgm_tx_string() sends a string by calling com_pgm_tx()
repeatedly.

Parameter Description
s The string you would like to send.

Return value:
None.

Example:

void main()

{

com_pgm_tx_string(“This is a string test.”);

}

Remarks:
None.
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com_232 485 deinstall

Syntax:
void com_232_485 deinstall(void)

Description:
Releases the interrupt register of the microprocessor for use by the
RS-232/485 port (COM4) without changing the baud rate or DTR.

Parameter Description
None.

Return value:
None.

Example:
void main()

{

/* Releases the interrupt register for use by the COM4 RS-232/485
port */

com_232 485 deinstall();

}

Remarks:
This function MUST be called before returning to DOS. The interrupt
vector will not be pointed to the interrupt service routine again.
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com_232_485_flush_rx(),
com_232_485 flush_tx()

Syntax:
void com_232 485 flush_rx(void)
void com_232 485 flush_tx(void)

Description:
COM4 (RS-232/485) buffer flusher. Initializes the transmitting and
receiving queues to their empty states.

Parameter Description
None.

Return value:
None.

Example:
void main()

{
com_232_485_flush_rx();
com_232_485 flush_tx();

}

Remarks:
The COM4 (RS-232/485) transmitter uses polling-action (not
interrupt-action). Its buffer is always flushed.
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com_232 485 install

Syntax:
int com_232_485 install(void)

Description:

Allocates the interrupt registers of the microprocessor for use by the
COM4 RS-232/485 port and sets the interrupt vector to the interrupt
service

routine.

Parameter Description
None.

Return value:

integer; Installation status.

0 = Successful installation

1 = Drivers are already installed

Example:

void main()

{

int status;

status = com_232_485_install();
if( status ==0)

adv_printf(“\n The allocation of COM4 port (RS-232/485) is
oK Iy;

else

exit(0);

}

Remarks
None.
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com_232_ 485 rx

Syntax:
char com_232_ 485 rx(void)

Description:
Returns the next character from the receiving buffer, or a NULL
character(\Q’) if the buffer is empty.

Parameter Description
None.

Return value:
¢ The return character.

Example:
void main()

{
char C232485data;
C232485data=com_232 485 rx();

}

Remarks:
None.
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com_232 485 set format

Syntax:
void com_232_485_set_format(int data_length, int parity, int stop_bit)

Description:
Sets the parameters data length, parity and stop bits of the COM4 RS-
232/485 port.

Parameter Description

data_length Valid range 5 to 8 bits for one character.
parity 0: no parity

1: odd parity

2: even parity

stop_bit 1: 1 stop bit

2: 2 stop bits

Return value:
None.

Example:
void main()

{

/* Sets the data format of the COM4 RS-232/485 port to 8-bit
data length, no parity, 1 stop bit*/

com_232_485_ set_format(8, 0, 1);

}

Remarks:
None.
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com_232 485 set_speed

Syntax:
void com_232_485 set _speed(unsigned long speed)

Description:
Sets the baud rate of the COM4 RS-232/485 port.

Parameter Description
speed The baud rate value.

Return value:
None.

Example:
void main()

{

com_232_ 485 set _speed(9600L);

/*Sets the baud rate of the COM4 RS-232/485 port to 9600 bps */
}

Remarks:
None.
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com_232_485_rx_empty(),
com_232 485 tx_empty()

Syntax:
int com_232 485 rx_empty(void)
int com_232 485 tx_empty(void)

Description:
Returns the status of the COM4 (RS-232/485) transmitting and
receiving queues.

Parameter Description
None.

Return value:

Com_232_485 rx_empty() returns “TRUE” if the receiving queue is
empty.

Com_232 485 tx_empty() returns “TRUE” if the transmitting queue is
empty.

Example:

void main()

{

unsigned char data;

if( com_232_485 rx_empty()== FALSE)
data =com_232_485_rx();

}

Remarks:
The COM4 (RS-232/485) transmitter uses polling-action (not
interrupt-action). Its queue is always empty.
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com_232_485_tx

Syntax:
void com_232_485 tx(char c)

Description:

This function sends a single character to the Tx pin of the COM4 RS-
232/485 port, waits until the last bit is sent to the remote terminal, and
then sets the RTS pin to OFF.

Parameter Description
¢ The character you would like to send.

Return value:
None.

Example:
void main()

{
com_232_485_tx(0x03);
com_232 485 tx(‘$);

}

Remarks:
None.
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com_232 485 tx_string

Syntax:
void com_232_485 tx_string(char *s)

Description:
com_232_485 tx_string() sends a string by calling com_232_ 485 tx()
repeatedly.

Parameter Description
s The string you would like to send.

Return value:
None.

Example:
void main()

{
com_232 485 tx_string(“This is a string test.”);
}

Remarks:
None.
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CRC16

Syntax:
unsigned int CRC16(char *data_p, unsigned int length)

Description:
Calculates the CRC 16-bit value of the string *data_p.

Parameter Description
*data_p The string which you want to calculate CRC code.
length The length of string *data_p.

Return value:
The CRC16 code.

Example:

unsigned char String[]="this is a test CRC16”;

void main(void)

{

unsigned int code;

code = CRC16(String, strlen(String));

adv_printf(“\n The string %s CRC16 code = %d”, String,
Code);

}

Remarks:
None.
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modem_autoan swer

Syntax:
void modem_autoanswer(void)

Description:
Sets up modem to auto answer phone calls.

Parameter Description
None.

Return value:
None.

Example:

void main(void)

{
modem_autoanswer();
/* waiting phone call */

}

Remarks:
None.
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modem_command

Syntax:
void modem_command(char *cmdstr)

Description:
Sends an AT command string to the modem. For details, refer to the
AT command document provided by the manufacturer.

Parameter Description
cmdstr Specifies command string; refer to AT command
string.

Return value:
None.

Example:
void main(void)
{

modem_command(“atz”); /* initialize modem */

}

Remarks:
None.
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modem_command_state

Syntax:
void modem_command_state(void)

Description:

Sets modem to command mode. In other words, this causes the
modem to escape from data mode to command mode. The modem
will delay at least 3 seconds before switching back to command mode.
This command has the same effect as sending the ASCIl command
“+++” to the modem.

Parameter Description
None.

Return value:
None.

Example:

void main(void)

{

/* receiving data from modem, so modem is in transfer
data mode. */

modem_command_state();

I* now, you can send an AT command string to modem
*/

}

Remarks:
None.
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modem_dial

Syntax:
void modem_dial(char *telenum)

Description:
Directs modem to connect to the specified telephone number.

Parameter Description
telenum The phone number you would like modem to dial.

Return value:
None.

Example:
void main(void)

{

/* COM port and modem initial OK */
modem_dial(“886222184567");

/* waiting to link */

}

Remarks:
None.
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modem_handup

Syntax:
void modem_handup(void)

Description:
Sets the modem to hand up the telephone. The command has the
same effect as sending the ASCIl command “atho” to the modem.

Parameter Description
None.

Return value:
None.

Example:
void main(void)

modem_handup(); /* close phone */

}

Remarks:
None.
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modem_initial

Syntax:
void modem_initial(void)

Description:

Sets modem to initial status. Due to the ADAM5510 system’s
construction, the modem can only be connected to COM1. This resets
the modem to the initial state. The command has the same effect as
sending the ASCIl command “atz” to the modem.

Parameter Description
None.

Return value:
None.

Example:

void main(void)

{

/* you need to initialize COM1 */
modem_initial();

/* put your modem function... */

}

Remarks:
None.
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Example Program:

#include "5510drv.h"
void main()
{
unsigned long speed=9600L;
unsigned char data,ch;
int status,com,sp;
unsigned int ij;
while(1)
{
adv_printf("\n com1: com232");
adv_printf("\n com2: com485");
adv_printf("\n com3: com232485™);
adv_printf("\n Input the coummunction atcom: "
scanf("%d",&com);
adv_printf("\n Select baud rate 9600L ");
adv_printf("\n [1] 9600L ");
adv_printf("\n [2] 19200L ");
adv_printf("\n [3] 38400L ");
adv_printf("\n [4] 57600L ");
adv_printf("\n [5]115200L ");
adv_printf("\n baudrate=");
scanf("%d",&sp);

/lcom2 port (RS-485) install
switch(sp)
{
case 1:
speed=9600L ;break;
case 2:
speed=19200L ;break;
case 3:
speed=38400L ;break;
case 4:
speed=57600L ;break;
case 5:
speed=115200L ;break;
default:
speed=115200L ;break;
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}

switch(com)

{

case 1:

status=com_install(1);
if(status==0)
adv_printf("\n The allocation of com%d port is ok\n ",com);
else if (status==1)
{
adv_printf("\ncom%d port is already
installed\n ",com);

}

else

adv_printf("\n The allocation of com%d port is not ok\n ",com);
adv_printf("'status=%d\n" status);
exit(0);

}

//[Format and Speed Setting
com_set_format(8,0,1);

com_set speed(speed);

/[Transfer data

adv_printf("Stop trasnfer data <ESC>");
for(i=0;i<1000;i++)

{
for(j=0;j<1000;j++)
{
com_tx_string(" com232 test ");
if(kbhit())
{
ch=getch();
if(ch==0x1b){ i=1000;j=1000 ;}
}
}
}

//Receive data
adv_printf("\n\n Please transfer data from server or <ESC> to
exit\n");
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while(1)

{
if(com_rx_empty()==0)
{

data=com_rx();
adv_printf("\n %c",data);

}
if(kbhit())
{

ch=getch();
if(ch==0x1b){ break; }
}
}

break;
case 2:
status=com_485_install();
if(status==0)
adv_printf("\n The allocation of com%d port is ok\n ",com);
else if (status==1)
{
adv_printf("\ncom%d port is
already installed\n ",com);

else

{
adv_printf("\n The allocation of com%d port is not ok\n ",com);
adv_printf("'status=%d\n" status);
exit(0);

}

//[Format and Speed Setting
com_485 set format(8,0,1);
com_485_set speed(speed);
/[Transfer data
adv_printf("Stop trasnfer data <ESC>");
for(i=0;i<1000;i++)
{

for(j=0;j<1000;j++)

{
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com_485 tx_string(" com485 test ");
if(kbhit())
{
ch=getch();
if(ch==0x1b){ i=1000;j=1000 ;}
}
}
}

/IReceive data

adv_printf("\nPlease transfer data from server or input<ESC> to

exit\n");
while(1)
{
if(com_485_rx_empty()==0)
{
data=com_485_rx();
adv_printf("\n %c",data);
}
if(kbhit())
{
ch=getch();
if(ch==0x1b){ break; }
}
}
break;
case 3:

status=com_232_485_install();
if(status==0)
adv_printf("\n The allocation of com%d port is ok\n ",com);
else if (status==1)
{
adv_printf("\ncom%d port is
already installed\n ",com);

else

adv_printf("\n The allocation of com%d port is not ok\n ",com);
adv_printf("'status=%d\n" status);
exit(0);

}
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//[Format and Speed Setting

com_232 485 set format(8,0,1);

com_232 485 set speed(speed);

/[Transfer data

adv_printf("Stop trasnfer data <ESC>");

for(i=0;i<1000;i++){

for(j=0;j<1000;j++){

com_232_485_tx_string(" com232485 test ");
if(kbhit())

ch=getch();
if(ch==0x1b){ i=1000;j=1000 ;}
}
}
}

//Receive data
adv_printf("\n\n Please transfer data from server or <ESC> to
exit\n");
while(1)
{
if(com_232_485_rx_empty()==0)
{
data=com_232_485_rx();
adv_printf("\n %c",data);

}
if(kbhit())
{
ch=getch();
if(ch==0x1b){ break; }
}
}
break;
default:
break;
}
adv_printf("\n <ESC> to exit or anykey to continue\n ");
ch=getch();

if(ch==0x1b){ break;}
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5.4.5 Serial Module Functions (A5090*.LIB)

Port\Slot | Slot0 | Slot1 | Slot2 | Slot3 | Slot4 Slot5 Slot6 Slot7
Port 1 1 11 21 31 41 51 61 71
Port 2 2 12 22 32 42 52 62 72
Port 3 3 13 23 33 43 53 63 73
Port 4 4 14 24 34 44 54 64 74

Table 5-2: ADAM-5090 Port No. Definition

Install Port

Syntax:

int port_install(int portno)

Description:

Install the communication drivers

Parameter

portno

Return Value:

[e2N¢) ¥ ~ ]

first time install and install completely!

Description

The specified port number

not first time install but install completely!

portno error

no ADAMS5090 Module in this slot
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Deinstalled Port

Syntax:
int port_deinstalled(int portno)

Description:
Uninstalled the communication drivers completely

Parameter Description
portno The specified port number

Return Value:
0 deinstall success
-1 deinstall fail
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Select Working Port

Syntax:
void port_select(int portno)

Description:
Select a specified port for work

Parameter Description
portno The specified port number

Return Value:
None
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Reset Slot

Syntax:
int reset_slot(int slotno)

Description:
Reset specified slot

Parameter Description
slotno The slot you would like to reset
0~3

Return Value:
None

Example:

void main ()

{

/Ireset all port in the slot 0
reset_slot(0);

}
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Reset Port

Syntax:
void port_reset(int portno)

Description:
Reset specified port

Parameter Description
portno The specified port number

Return Value:
None
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Detect Installed Port

Syntax:
int which_has_been_installed(void)

Description:
Detects which ports have been installed

Parameter Description
portno The specified port number

Return Value:
Port mask which has been installed

EX

0x2353 (0010-0011-0101-0011B)
The port01,02,11,13,21,22,32 have been installed

0x0082 (0000-0000-1000-0010B)
The port02,14 have been installed

Example:
void main ()

{

int Flag;

/Ihere we install port1, 12, 23
port_install(1);
port_install(12);
port_install(23);

/Iset flat as the return value

Flag=which_has_been_install();

/IFlag must be 0000-0100-0010-0001B

}
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Set Port Baud Rate

Syntax:
void port_set speed(int portno, long speed)

Description:
Set the baud rate of specified port

Parameter Description
portno The specified port number
long speed 4800L, 9600L, 19200L, 38400L, 115200L

Return Value:
None

Example:
void main ()

{

/Ihere we install port1, 2
port_install(1);
port_install(2);

/Iselect working port1, and set the communication rate to 38400bps
port_select(1);

port_speed(1, 38400L)

/Iselect working port2, and set the communication rate to 9600bps
port_select(2);

port_speed(2, 9600L)
}
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Set Port Data Format

Syntax:
void port_set _format(int portno, int data_length, int parity, int stop_bit)

Description:
Set the parameters for data length, parity and stop bits for specified
port

Parameter Description

portno The specified port number
data length 5-8

parity 0x00 no parity

0x01 odd parity

0x02 even parity
stop bit 0x01 1 stop bit

0x02 2 stop bits

Return Value:
None

Example:
void main ()

{

port_install(1); port_select(1); port_speed(1, 9600L);

/Iset data format(Data Length=8; Parity=None; Stop Bit=1)
port_set format(1, 8,0, 1);

}
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Disable Port FIFO (FIFO Size=1, for Tx and Rx)
Enable Port FIFO (FIFO Size=128, for Tx and Rx)

Syntax:
void port_disable_fifo(int portno)
int port_enable_fifo(int portno)

Description:
Set specified port to disable FIFO
Set specified port to enable FIFO

Parameter Description
portno The specified port number

Return Value:

Disable FIFO . None

Enable FIFO : 0x00 FIFO enable success
Ox01 FIFO not available
x4 portno error

Example:

void main ()

{

port_install(1);

port_set format(1, 8,0, 1)

/lenable port1 FIFO to 128 byte port_enable_fifo(1);

}
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Detect Port Carrier

Syntax:
int port_carrier(int portno)

Description:
Detect the carrier signal of specified port

Parameter Description
portno The specified port number

Return Value:

0 : no carrier been detected or bad command or parameter
1 . detect carrier

Example:

void main ()

{

port_install(1);

port_enable_fifo(1);
/lif port1 detected carrier, print out the message if(port_carrier(1));
{

adv_printf(“\n port1 detect carrier”);
{

}
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Clear Port Break
Set Port Break

Description:

Set specified port to clear BREAK signal
Set specified port to send BREAK signal
Syntax:

void port_clear_break(int portno)

void port_set_break(int portno)

Parameter Description
portno The specified port number

Return Value:
None

Example:
void main ()

{

port_install(1);

port_enable_fifo(1);
/Iset port1 to clear break signal port_clear_break(1);

/lor “port_set_break(1)”

}
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Clear Local Loopback
Set Local Loopback

Syntax:

void port_clear_local_loopback(int portno)

void port_set local_loopback(int portno)

Description:

Set specified port to disable loopback function for diagnostic
Set specified port to enable loopback function for diagnostic

Parameter Description
portno The specified port number

Return Value:
None

Example:
void main ()

{

port_install(1);

port_enable_fifo(1);

/Iset port1 to enable loopback function for diagnostic
port_set local_loopback(1);

/lor “port_clear_local_loopback(1)”
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Read LSR Set LCR

Syntax:
int port_get line_status(int portno)
int port_set_line_params(int portno, int lineparams)

Description:
Read from specified port line status register (LSR)
Write to specific port line control register (LCR)

Parameter Description
portno The specified port number
lineparams Line control register parameter

(see UART Register Description Table)

Return Value:
port_get line_status:

0x00XX : LSRvalue

OxFFO0O :  bad command or parameter
port_set_line_params:

0x00 :  write success

0x01 . LCRread back error

OxFEOO : LCRwrite notable

OxFFOO  :  bad command or parameter
Example:
void main ()

{
intLSR Value, LCR_Params;
port_install(1);

port_enable_fifo(1);

/lget LSR value
LSR_Value=port_get_line_status(1);

/Iset LCR value=0x03
LCR _Params=0x03;
port_set_line_status(1, LCR_Params);

}
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Registe | Descriptio | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

rName | n

LSR Line Data Tx THR Rx Framin | Parity Overru | RXRD
Status Error Empt | Empt | Break g Error | Error nError | Y
Register y y

LCR Line diviso | Tx Force | odd/eve Parity Numbe | data length
Control rlatch | Break | parity | nparity | enable rof bits[1:0]
Register access stop bit

UART Register Description Table
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Read Modem Status (MSR)

Syntax:
int port_get modem_status(int portno)

Description:
Read from specified port modem status register

Parameter Description
portno The specified port number

Return Value:

0x00XX : modem status

OxFF0O0 : bad command or parameter
Example:

void main ()

{
int MSR_Value;
port_install(1);

port_enable_fifo(1);

/lget MSR value

MSR_Value=port_get_modem_status(1);

Registe | Descriptio | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

rName | n

LSR Line Data Tx THR Rx Framin Parity Overru RXRD
Status Error Empt | Empt | Break g Error | Error nError | Y
Register y y

LCR Line diviso | Tx Force | odd/eve Parity Numbe | data length
Control rlatch | Break | parity | nparity | enable rof bits[1:0]
Register access stop bit

UART Register Description Table
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Read Modem Control Register (MCR)
Set Modem Control Register (MCR)

Syntax:
int port_get modem_control_status(int portno)
int port_set modem_control_params(int portno, int MCRparams)

Description:
Read from specified port modem control register
Set from specified port modem control register

Parameter Description
portno The specified port number
MCRparams Modem control register parameter

(see UART Register Description Table)

Return Value:

Read MCR:

0x00XX : modem status

OxFFOO : bad command or parameter
Write MCR:

0x0000 : write MCR success

0x0001 . read back error

OxFFOO : bad command or parameter

Example: void main ()

{
int MCR_Value, MCR_Params;

port_install(1);

port_enable_fifo(1);
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//[set MCR value=3 (RTS=1; DTR=1) MCR_Params=3
port_set modem_control_params(1, MCR_Params);

/lget MCR value
MCR_Value=port_get modem_control_status(1);

/I MCR value must be 3

}

Registe | Descriptio | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

rName | n

LSR Line Data Tx THR Rx Framin Parity Overru RXRD
Status Error Empt | Empt | Break g Error | Error nError | Y
Register y y

LCR Line diviso | Tx Force | odd/eve Parity Numbe | data length
Control rlatch | Break | parity | n parity enable rof bits[1:0]
Register access stop bit

UART Register Description Table
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Set DTR Low
Set DTR High

Syntax:

void port_lower_dtr(int portno)
void port_raise_dtr(int portno)
Description:

Set specified port DTR low
Set specified port DTR high

Parameter Description
portno The specified port number

Return Value:
None

Example:
void main ()

{

port_install(1);

JIset port! DTR low port_lower _dtr(1);

/Iset port1 DTR high port_raise_dtr(1);

}
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Set RTS High
Set RTS Low

Syntax:

void port_raise_rts(int portno)
void port_lower_rts(int portno)
Description:

Set specified port RTS high
Set specified port RTS low

Parameter Description
portno The specified port number

Return Value:
None

Example:
void main ()

{

port_install(1);

Jlset port! RTS low port_lower rts(1);

/Iset port1 RTS high port_raise_rts(1);

}
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Modem Initial

Syntax:
modem_initial_90(int portno)
Description:

Set modem to initial status

parameter Description
portno The specified port number

Return Value:
None
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Send Modem AT Command

Syntax:
modem_command_90(int portno, char *cmdstr)

Description:
Send AT command string to the modem

parameter Description
portno The specified port number
*cmdstr AT command string

Return Value:
None
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Set Modem Command Mode

Syntax:
void modem_command_state_90(int portno)

Description:
Set modem to command mode

parameter Description
portno The specified port number

Return Value:
None
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Set Modem Autoanswer

Syntax:
void modem_autoanswer_90(int portno)

Description:
Set up modem to auto answer phone calls

parameter Description
portno The specified port number

Return Value:
None
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Modem Dial Out

Syntax:
void modem_dial_90(int portno, char *telnumber)

Description:
Direct modem to dial the specified telephone number

parameter Description
portno The specified port number
*telnumber The telephone number you would like to dial out

Return Value:
None

Example: void main ()

{
port_install(1);

/finitial modem for port1

modem _initial_90(1);

/Iset the dial out number as “1234-5678”"

modem_dial_90(1, “12345678”);

}
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Han up Modem

Syntax:
void modem_handup_90(int portno)

Description:
Set modem to hand up the telephone
parameter Description

portno The specified port number

Return Value:
None
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Rx Flush Tx Flush

Syntax:
void port_flush_rx(int portno) void port_flush_tx(int portno)

Description:
Flush Rxor TxFIFO

parameter Description
portno The specified port number

Return Value:
None
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Receive Error Check

Syntax:
int port_rx_error(int portno)

Description:

Check whether receive error or not

Parameter Description

portno The specified port number

Return Value:

0 : no error
0x00XX : receive error and return LSR value

Example:
void main ()

{
int Err_Value;

port_install(1);

/lget error check value; if error, print out the message
Err_Value=port_rx_error(1); If(Err_Value)

{

adv_printf(\n Rx Error, The LSR value=%X", Err_Value);
}

}
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Ready Check

Syntax:
int port_rx_ready(int portno)

Description:
Check received data in port FIFO already

Parameter Description
portno The specified port number

Return Value:

0 : data not ready
1 : data ready
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Receive Character

Syntax:
char port_rx(int portno)

Description:
Receive a character from specific port
Parameter Description

portno The specified port number

Return Value:
Character

Example:
void main ()
{

char C;

port_install(1);

/lif port1 FIFO receive data, read a character and print it out

If(port_rx_ready(1));
{ C=port_rx(1);

adv_printf(\n %C”, C);
}
}
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Empty Check

Syntax:
int port_tx_empty(int portno)

Description:
Return the status of the specified port transmit queues
Parameter Description
portno The specified port number
Return Value:
0 : not empty

1: FIFO empty
2 : FIFO and Transmitting empty
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Send Character

Syntax:
void port_tx(int portno, char c)

Description:
Send a character to the THR of the specified port

Parameter Description
portno The specified port number
c The character you would like to send

Return Value:
None

Example:
main()

{

char character
port_installed(1)

)/check whether FIFO empty or not, if empty, send a character
if(port_tx_empty(1);

{

character="a’
port_tx(1, character)
{

}

ADAM-5510 Series User's Manual 5-153



Chapter 5 Programming and Function Library

Send String

Syntax:
void port_tx_string(int portno, char *s)

Description:
Sends a string by calling port_tx() repeatedly

Parameter Description
portno The specified port number
*s the string you would like to send

Return Value:
None

Example:
main()

{
char string port_installed(1)

)/check whether FIFO empty or not, if empty, send a string
if(port_tx_empty(1);

{

string="abcde”
port_tx_string(1, string)
{

}
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5.4.6 MODBUS/RTU Functions (MBRTU*.LIB and MBRTU9*.LIB)

For ADAM-5510 Series COM Ports:

Modbus_COM _Init

Syntax:

int Modbus_COM _Init(int Port, int iMode, unsigned long iBaud, int

iParity, int iFormat, int iStopBits);

Description:

Initial a COM port for Modbus/RTU connection.

Parameters  Value Description
Port: COM1 Initial COM1
COM2 Initial COM2
COM4 Initial COM4
iMode: Slave Modbus/RTU slave mode
Master Modbus/RTU master mode
iBaud: 9600, efc ... The value of baud rate
iparity: NO_PARITY No parity
ODD_PARITY Odd parity
EVEN_PARITY Even parity
ONE_PARITY Parity=1
ZERO PARITY Parity=0
iFormat: DATA5 5 data bit
DATAG6 6 data bit
DATA7 7 data bit
DATAS8 8 data bit
iStopBits: STOP1 One stop bit
STOP2 Two stop bits
Return value:
0 No error occurs
1 COM _already_installed: COM port has been installed before.
2 Err_Access_COM: Error occurs when try to access COM port.
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Example:

if(Modbus_COM_Init(COM2, Master, (unsigned long)9600, NO_PARITY,
DATAS8, STOP1)!=0)

{

adv_printf("error\n");
return;

}

adv_printf("init success!\n");
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Modbus_COM_Release

Syntax:
void Modbus_COM_Release(int Port);

Description:
Release the COM port of Modbus connection

Parameters  Value Description

Port 1 COM1
2 COM2
4 COM4

Return value:
None
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Error_Code

Syntax:
int Error_Code(void);

Description:
When following function call gets error return, this function can get the
exact error code for user.

ADAMRTU_ForceMultiCoils(), ADAMRTU_ForceSingleCoil(),
ADAMRTU_PresetMultiRegs(), ADAMRTU_PresetSingleReg(),
ADAMRTU_ReadCoilStatus(), ADAMRTU_ReadHoldingRegs(),
ADAMRTU_ReadInputRegs(), ADAMRTU_ReadInputStatus()

Parameters Description
None

Return value:

NULL No exception error returned
Erro Code Exception error returned
Error code:

91 Invalid Response

92 COM Port Initial or Mode Error
93 COM Port Time Out

Example:

if(TADAMRTU_ForceMultiCoils(COM2, 0x01, 0x11, 0x0C, 0x02, HostData)){
adv_printf("err code is %d\n", Error_Code());
adv_printf("fail send..");

else
adv_printf("Success!'\n");
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ADAMRTU_ForceMultiCoils

Syntax:

bool ADAMRTU_ForceMultiCoils(int iPort, int Slave_Addr,
int Coillndex, int TotalPoint, int TotalByte,
unsigned char szData[));

Description:
“OF HEX” command of Modbus/RTU function code

Parameter

Parameter Description

iPort COM port number
Slave_Addr Slave address
Coillndex Coil address
TotalPoint Quantity of coils
TotalByte Byte count
szData[] Force Data

Return value:

TRUE No error occurs
FALSE Error occurs, call Error_Code() for exact error codes
Example:

HostData[0]=0xf0;

if(ADAMRTU_ForceMultiCoils(COM1, 0x02, 0x64, 0x08, 0x01, HostData))

{
adv_printf("err code is %d\n", Error_Code());
adv_printf("fail send..");

}

else

adv_printf("Success!!");
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ADAMRTU_ForceSingleCoil

Syntax:

bool ADAMRTU_ ForceSingleCoil(int iPort, inti_iAddr, inti_iCoillndex,
inti_iData);

Description:

“05 HEX” command of Modbus/RTU function code.

Parameter Description

iPort COM port number
i_iAddr Slave address
i_iCoillndex Coil address
inti_iData Force Data

Return value:

TRUE No error occurs
FALSE Error occurs, call Error_Code() for exact error codes
Example:
iflADAMRTU_ForceSingleCoil(COM1, 0x02, 0x65, 0))
{
adv_printf("err code is %d\n", Error_Code());
adv_printf("fail send..");
}
else

adv_printf("Success!!");
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ADAMRTU_PresetMultiRegs

Syntax:
bool ADAMRTU_PresetMultiRegs(int iPort, inti_iAddr, inti_iStartReg,
inti_iTotalReg, inti_iTotalByte, unsigned char i_szData([]);

Description:
“10 HEX” command of Modbus RTU function code

Parameter Description

iPort COM port number
i_iAddr Slave address
i_iStartReg Starting Address
i_iTotalReg No. of Registers Hi
i_iTotalByte Byte Count
i_szDatal] Data

Return value:

TRUE No error occurs

FALSE Error occurs, call Error_Code() for exact error codes
Example:

HostData[0]=0x12;
HostData[1]=0x56;
HostData[2]=0x38;
HostData[3]=0x09;

iflADAMRTU_PresetMultiRegs(COM1, 0x02, 0x64, 2, 4, HostData))

{
adv_printf("err code is %d\n", Error_Code());
adv_printf("fail send..");
return;

}

else

adv_printf("Success!!");
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ADAMRTU_PresetSingleReg

Syntax:

bool ADAMRTU_PresetSingleReg(int iPort, inti_iAddr, inti_iReglndex,
inti_iData);

Description:

“06 HEX” command of Modbus RTU function code

Parameter Description

IPort COM port number
i_iAddr Slave Address
i_iReglndex Register Address
i_iData Preset Data

Return value:

TRUE No error occurs
FALSE Error occurs, call Error_Code() for exact error codes
Example:
if(ADAMRTU_PresetSingleReg(COM1, 0x02, 0x68, 0x1234))
{
adv_printf("err code is %d\n", Error_Code());
adv_printf("fail send..");
return;
}
else

adv_printf("Success!!");
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ADAMRTU_ReadCoilStatus

Syntax:
bool ADAMRTU_ReadCoilStatus(int iPort, int i_iAddr, int i_iStartindex,
inti_iTotalPoint, int “o_iTotalByte, unsigned char o_szData[]);

Description:
“01HEX” command of Modbus RTU function code

Parameter Description

iPort COM port number
i_iAddr Slave Address
i_iStartindex Starting Address
i_iTotalPoint No. of Points
o_iTotalByte Byte Count
o_szDatal] Coil Data

Return value:

TRUE No error occurs

FALSE Error occurs, call Error_Code() for exact error codes
Example:

iflADAMRTU_ReadCoilStatus(COM1, 0x02, 0x6E, 0x01, &DataByteCount,

HostData))

{
adv_printf("err code is %d\n", Error_Code());
adv_printf("fail send..");

}

else

{
adv_printf("Status: ");
for(tmpcnt=0; tmpcnt<DataByteCount; tmpcnt++)
{

adv_printf("%02X", HostData[tmpcnt));

}
adv_printf("\n");

}
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ADAMRTU_ReadHoldingRegs

Syntax:

bool ADAMRTU_ReadHoldingRegs(int iPort, int i_iAddr,
inti_iStartindex, inti_iTotalPoint,
int *o_iTotalByte, unsigned char o_szDatal]);

Description:
“03 HEX” command of Modbus RTU function code.

Parameter Description

iPort COM port number
i_iAddr Slave Address
i_iStartindex Starting Address
i_iTotalPoint No. of Points
o_iTotalByte Byte Count
o_szDatal] Register Data

Return value:

TRUE No error occurs
FALSE Error occurs, call Error_Code() for exact error codes
Example:

if(ADAMRTU_ReadHoldingRegs(COM1, 0x02, 0x65, 0x01, &DataByteCount,

HostData))

{
adv_printf("err code is %d\n", Error_Code());
adv_printf("fail send..");

}

else

{
adv_printf("Status: ");
for(tmpcnt=0; tmpcnt<DataByteCount; tmpcnt++)
{

adv_printf("%02X", HostData[tmpcnt]);

}
adv_printf("\n");

}
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ADAMRTU_ReadInputRegs

Syntax:

bool ADAMRTU_ReadlnputRegs(int iPort, int i_iAddr, int i_iStartindex,
inti_iTotalPoint, int *o_iTotalByte,
unsigned char o_szData[]);

Description:
“04 HEX” command of Modbus RTU function code

Parameter Description

iPort COM port number
i_iAddr Slave Address
i_iStartindex Starting Address
i_iTotalPoint No. of Points
o_iTotalByte Byte Count
o_szDatal] Register Data

Return value:

TRUE No error occurs
FALSE Error occurs, call Error_Code() for exact error codes
Example:

iflADAMRTU_ReadIlnputRegs(COM1, 0x02, 0x65, 0x01, &DataByteCount,

HostData))
{ adv_printf("err code is %d\n", Error_Code());
adv_printf("fail send..");
}
else
{

adv_printf("Status: ");
for(tmpcnt=0; tmpcnt<DataByteCount; tmpcnt++)

{
adv_printf("%02X", HostData[tmpcnt]);

}
adv_printf("\n");
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ADAMRTU_ReadlInputStatus

Syntax:

bool ADAMRTU_ReadlnputStatus(int iPort, int i_iAddr,
inti_iStartindex, inti_iTotalPoint,
int *o_iTotalByte, unsigned char o_szDatal]);

Description:
“02 HEX” command of Modbus RTU function code

Parameter Description

iPort COM port number
i_iAddr Slave Address
i_iStartindex Starting Address
i_iTotalPoint No. of Points
o_iTotalByte Byte Count
0_szDatal] Inputs Data

Return value:

TRUE No error occurs
FALSE Error occurs, call Error_Code() for exact error codes
Example:
iflADAMRTU_ReadInputStatus(COM1, 0x02, 0x64, 0x08, &DataByteCount,
HostData))
{
adv_printf("err code is %d\n", Error_Code());
adv_printf("fail send..");
}
else
{
adv_printf("Status: ");
for(tmpcnt=0; tmpcnt<DataByteCount; tmpcnt++)
adv_printf("%02X", HostData[tmpcnt]);
}
adv_printf("\n");
}
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ADAMRTU_ModServer_Create

Syntax:
void ADAMRTU_ModServer_Create(int slave_addr, unsigned char *
ptr_mem, unsigned int size_of mem);

Description:
Create Modbus/RTU Server function

Parameter Description

slave_addr Slave address of Modbus/RTU Server
ptr_mem Share memory

size_of _mem Size of share memory

Return value:
None

Example:

ADAMRTU_ModServer_Create(3, (unsigned char *)Share_Mem,
sizeof(Share_Mem));

adv_printf("server started..\n");

while(1)

{
if(predate = Share_Mem][0])

{

adv_printf("40001 is %X\n", Share_Mem][0]);

/Istrongly recommend use adv_printf() instead of printf()
predate = Share_Mem][0];

}
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Ver_ RTU_Mod

Syntax:
void Ver_RTU_Mod(char *vstr);

Description:
Check Modbus/RTU library version

Parameter Description
vstr Pointer to array of library version information

Return value:
None

Example:

char library_ver[20];

void main(void)

{ Ver_RTU_Mod(library_ver);

adv_printf("The version of library is %s\n", library_ver);
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For ADAM-5090 Serial COM Ports:

Error_Code

Syntax:
int Error_Code(void);

Description:
When following function call gets error return, this function can get the
exact error code for user.

A5090_RTU_ForceMultiCoils(), A5090_RTU_ForceSingleCoil(),
A5090_RTU_PresetMultiRegs(), A5090_RTU_PresetSingleReg(),
A5090_ RTU_ReadCoilStatus(), A5090_RTU_ReadHoldingRegs(),
A5090_ RTU_ReadlnputRegs(), A5090_RTU_ReadInputStatus()

Parameters Description
None

Return value:

NULL No exception error returned
Erro Code Exception error returned
Error code:

91 Invalid Response

92 COM Port Initial or Mode Error
93 COM Port Time Out

Example:

iport = 74; /Islot7, port 4

if(lA5090_RTU_ReadCoilStatus(iport, 0x02, Ox6E, 0x01,
&DataByteCount, HostData))
{

adv_printf("err code is %d\n", Error_Code());
adv_printf("fail send..");
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Modbus_5090_Init

Syntax:

int Modbus_5090_ Init(int Port, unsigned long iBaud, int iParity,

Descrip

int iFormat, int iStopBits);

tion:

Initial a COM port on ADAM-5090 for Modbus/RTU connection.

Parameters: Value Description
Port: See below
iBaud: 9600, etc ... The value of baud rate
iparity: NO_P No parity
OoDD_P Odd parity
EVEN_P Even parity
ONE_P Parity=1
ZERO_P Parity=0
iFormat: D5 5 data bit
D6 6 data bit
D7 7 data bit
D8 8 data bit
iStopBits: S1 One stop bit
S2 Two stop bits
Port\Slot | Slot0 | Slot1l | Slot2 | Slot3 | Slot4 | Slot5 | Sloté | Slot7
Port 1 1 11 21 31 41 51 61 71
Port 2 2 12 22 32 42 52 62 72
Port 3 3 13 23 33 43 53 63 73
Port 4 4 14 24 34 44 54 64 74

Table 5-2: ADAM-5090 Port No. Definition

Return value:

0x00
0x04
0x05
0x06
0x07

It's the first time installed and install OK !

It's not the first time installed and install OK !
The port number is incorrect

It's not ADAM5090 module in this slot

Fail to create Rx buffer
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Example:

iport = 74; //slot7, port 4

if(Modbus_5090_Init(iport, 9600L, NO_P, D8, S1)!=0)
{

adv_printf("error\n");
return;
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Modbus_5090 Release

Syntax:
int Modbus_5090_Release(int Port);

Description:
Release the ADAM-5090 COM port of Modbus connection

Parameters:

Port See Table 5-2 on Modbus_5090 _Init()
Return value:

0 No error occurs

-1 Error occurs
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A5090 RTU_ForceMultiCoils

Syntax:
bool A5090_RTU_ForceMultiCoils(int iPort, int Slave_Addr,
int Coillndex, int TotalPoint,
int TotalByte, unsigned char szData[));

Description:
“OF HEX” command of Modbus/RTU function code

Parameter Description

iPort COM port number
Slave_Addr Slave address
Coillndex Coil address
TotalPoint Quantity of coils
TotalByte Byte count
szData(] Force Data

Return value:

TRUE No error occurs
FALSE Error occurs, call Error_Code() for exact error codes
Example:

iport = 74; /Islot7, port 4
HostData[0]=0xf0;

if(lA5090_RTU_ForceMultiCoils(iport, 0x02, 0x64, 0x08, 0x01, HostData))

{
adv_printf("err code is %d\n", Error_Code());
adv_printf("fail send..");

}

else

adv_printf("Success!!");
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A5090 RTU_ForceSingleCoil

Syntax:

bool A5090_RTU_ForceSingleCoil(int iPort, int i_iAddr, int i_iCoillndex,
inti_iData);

Description:

“05 HEX” command of Modbus/RTU function code.

Parameter Description

iPort COM port number
i_iAddr Slave address
i_iCoillndex Coil address
inti_iData Force Data

Return value:

TRUE No error occurs

FALSE Error occurs, call Error_Code() for exact error codes
Example:

iport = 74; IIslot7, port 4

if(!A5090_RTU_ForceSingleCoil(iport, 0x02, 0x65, 1))

adv_printf("err code is %d\n", Error_Code());
adv_printf("fail send..");

else
adv_printf("Success!!");
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A5090 RTU_PresetMultiRegs

Syntax:
bool A5090_RTU_PresetMultiRegs(int iPort, int i_iAddr, int i_iStartReg,
inti_iTotalReg, int i_iTotalByte, unsigned char i_szData[]);

Description:
“10 HEX” command of Modbus RTU function code

Parameter Description

iPort COM port number
i_iAddr Slave address
i_iStartReg Starting Address
i_iTotalReg No. of Registers Hi
i_iTotalByte Byte Count
i_szData[] Data

Return value:

TRUE No error occurs

FALSE Error occurs, call Error_Code() for exact error codes
Example:

iport = 74; IIslot7, port 4

HostData[0]=0x12;
HostData[1]=0x56;
HostData[2]=0x38;
HostData[3]=0x09;

if(lA5090_RTU_PresetMultiRegs(iport, 0x02, 0x64, 2, 4, HostData))
{
adv_printf("err code is %d\n", Error_Code());
adv_printf("fail send..");

return;

else
adv_printf("Success!!");
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A5090_RTU_PresetSingleReg

Syntax:
bool A5090_RTU_PresetSingleReg(int iPort, int i_iAddr,
inti_iReglndex, inti_iData);

Description:
“06 HEX” command of Modbus RTU function code

Parameter Description

IPort COM port number
i_iAddr Slave Address
i_iRegIndex Register Address
i_iData Preset Data

Return value:

TRUE No error occurs

FALSE Error occurs, call Error_Code() for exact error codes
Example:

iport = 74; IIslot7, port 4

if(lA5090_RTU_PresetSingleReg(iport, 0x02, 0x68, 0x1234))
{

adv_printf("err code is %d\n", Error_Code());
adv_printf("fail send..");
return;

else
adv_printf("Success!!");
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A5090 RTU_ReadCoilStatus

Syntax:

bool A5090_RTU_ReadCoilStatus(int iPort, int i_iAddr,
inti_iStartindex, inti_iTotalPoint,
int *o_iTotalByte, unsigned char o_szDatal]);

Description:

“01HEX” command of Modbus RTU function code

Parameter
iPort

i_iAddr
i_iStartindex
i_iTotalPoint
o_iTotalByte
o_szDatal]

Return value:
TRUE
FALSE

Example:

iport = 74;

Description
COM port number
Slave Address
Starting Address
No. of Points
Byte Count

Coil Data

No error occurs
Error occurs, call Error_Code() for exact error codes

/Islot7, port 4

if(!A5090_RTU_ReadCoilStatus(iport, 0x02, 0X6E, 0x01, &DataByteCount,

HostData))

{

else

adv_printf("err code is %d\n", Error_Code());
adv_printf("fail send..");

adv_printf("Status: ");
for(tmpcnt=0; tmpcnt<DataByteCount; tmpcnt++)

{
adv_printf("%02X", HostData[tmpcnt]);

}
adv_printf("\n");
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A5090_RTU_ReadHoldingRegs

Syntax:
bool A5090_ RTU_ReadHoldingRegs(int iPort, int i_iAddr,
int i_iStartindex, int i_iTotalPoint,
int *o_iTotalByte, unsigned char o_szDatal));

Description:
“03 HEX” command of Modbus RTU function code.

Parameter Description

iPort COM port number
i_iAddr Slave Address
i_iStartindex Starting Address
i_iTotalPoint No. of Points
o_iTotalByte Byte Count
o_szDatal[] Register Data

Return value:

TRUE No error occurs

FALSE Error occurs, call Error_Code() for exact error codes
Example:

iport = 74; IIslot7, port 4

if(lA5090_RTU_ReadHoldingRegs(iport, 0x02, 0x65, 0x01, &DataByteCount,
HostData))

{
adv_printf("err code is %d\n", Error_Code());
adv_printf("fail send..");
}
else
{
adv_printf("Status: ");
for(tmpcnt=0; tmpcnt<DataByteCount; tmpcnt++)
{
adv_printf("%02X", HostData[tmpcnt]);
}
adv_printf("\n");
}
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A5090_RTU_ReadInputRegs

Syntax:
bool A5090_ RTU_ReadlnputRegs(int iPort, inti_iAddr,
int i_iStartindex, int i_iTotalPoint,
int *o_iTotalByte, unsigned char o_szData[]);

Description:
“04 HEX” command of Modbus RTU function code

Parameter Description

iPort COM port number
i_iAddr Slave Address
i_iStartindex Starting Address
i_iTotalPoint No. of Points
o_iTotalByte Byte Count
o_szDatal[] Register Data

Return value:

TRUE No error occurs

FALSE Error occurs, call Error_Code() for exact error codes
Example:

iport = 74; /Islot7, port 4

if(lA5090_RTU_ReadlnputRegs(iport, 0x02, 0x65, 0x01, &DataByteCount,
HostData))

{
adv_printf("err code is %d\n", Error_Code());
adv_printf("fail send..");

}

else

{
adv_printf("Status: ");
for(tmpcnt=0; tmpcnt<DataByteCount; tmpcnt++)

adv_printf("%02X", HostData[tmpcnt]);

}
adv_printf("\n");

}
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A5090_RTU_ReadInputStatus

Syntax:
bool A5090_ RTU_ReadlnputStatus(int iPort, int i_iAddr,
int i_iStartindex, int i_iTotalPoint,
int *o_iTotalByte, unsigned char o_szData[]);

Description:
“02 HEX” command of Modbus RTU function code

Parameter Description

iPort COM port number
i_iAddr Slave Address
i_iStartindex Starting Address
i_iTotalPoint No. of Points
o_iTotalByte Byte Count
o_szDatal[] Inputs Data

Return value:
TRUE No error occurs
FALSE Error occurs, call Error_Code() for exact error codes

Example:
iport = 74; IIslot7, port 4

if(lA5090_RTU_ReadInputStatus(iport, 0x02, 0x64, 0x08, &DataByteCount,
HostData))
{
adv_printf("err code is %d\n", Error_Code());
adv_printf("fail send..");

}
else
{
adv_printf("Status: ");
for(tmpcnt=0; tmpcnt<DataByteCount; tmpcnt++)
{
adv_printf("%02X", HostData[tmpcnt]);
}
adv_printf("\n");
}
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5.4.7 MODBUS/TCP Functions (MBTCP*.LIB)

Ver_TCP_Mod

Syntax:
void Ver_TCP_Mod(char *vstr);

Description:
Check Modbus/TCP library version.

Parameter Description
vstr Pointer to array of library version information

Return value:
None

Example:
char library_ver[20];

void main(void)
{
Ver_TCP_Mod(library_ver);
adv_printf("The version of library is %s\n", library_ver);
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Modbus TCP Client Functions:

ReturnErr_code

Syntax:
int ReturnErr_code(void);

Description:
When following function call gets error return, this function can get the
exact error code for user.

ADAMTCP_ForceMultiCoils(), ADAMTCP_ForceSingleCoil(),
ADAMTCP_PresetMultiRegs(), ADAMTCP_PresetSingleReg(),
ADAMTCP_ReadCoilStatus(), ADAMTCP_ReadHoldingRegs(),
ADAMTCP_ReadInputRegs(), ADAMTCP_ReadlnputStatus()

Parameter Description
None

Return value:

NULL No error occurs

Erro Code Exception error returned
Error code:

01 ILLEGAL FUNCTION

02 ILLEGAL DATA ADDRESS
03 ILLEGAL DATA VALUE

04 SLAVE DEVICE FAILURE
05 ACKNOWLEDGE

06 SLAVE DEVICE BUSY

07 NEGATIVE ACKNOWLEDGE
08 MEMORY PARITY ERROR
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Example:

SOCKET SO_5510;

if(ADAMTCP_ReadCoilStatus(&SO_5510, 50, 0x01, 0x11, 0x10,
&DataByteCount, HostData)<=0)

{ perror("ADAMTCP_ReadCoilStatus()\n");
adv_printf("err code is %d\n", ReturnErr_code());
ADAMTCP_Disconnect(&SO_5510);
return 0;

}
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ADAMTCP_Connect

Syntax:
int ADAMTCP_Connect(SOCKET * SO, char * Target_IP, int
Target_Port);

Decription:
Connect to Modbus/TCP Server

Parameter Description
SO A descriptor identifying an unconnected socket
Target_IP Modbus/TCP server IP

Target_Port Server port for the connection

Return value:

TRUE No error occurs

-1 Error occurs when gets the host name

-2 The socket is invalid when initializes the socket

-3 Error occurs when connects to Modbus/TCP server
Example:

if(ADAMTCP_Connect(&SO_5510, ServerlP, Server_Port)<=0)
{
perror("ADAMTCP_Connect()\n");
ADAMTCP_Disconnect(&SO_5510);
return O;

}
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ADAMTCP_Disconnect

Syntax:
bool ADAMTCP_Disconnect(SOCKET * SO);

Description:
Disconnect to Modbus/TCP Server

Parameter

SO A descriptor identifying the connected socket to
Modbus/TCP server

Return value:

TRUE No error occurs

FALSE There is error occurs

Example:

if(ADAMTCP_Connect(&SO_5510, ServerlP, Server_Port)<=0)
{
perror("ADAMTCP_Connect()\n");
ADAMTCP_Disconnect(&SO_5510);
return O;

}
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ADAMTCP_ForceMultiCoils

Syntax:
int ADAMTCP_ForceMultiCoils(SOCKET * SO, int WaitMilliSec,

int Slave_Addr, int Coillndex, int TotalPoint,
int TotalByte, unsigned char szData[]);

Description:
“OF HEX” command of Modbus TCP function code

Parameter Desceription

SO The socket connected to Modbus/TCP server

WaitMilliSec  Set duration(msec unit) for the response from
Modbus/TCP server

Slave_Addr Slave address

Coillndex Coil address

TotalPoint Quantity of coils

TotalByte Byte count

szData[] Force Data

Return value:
TRUE No error occurs

0

-1

-2

Time out error when receive modbus query message
from Modbus/TCP server

Error occurs when send modbus query message to
Modbus/TCP server

Error occurs when receive modbus query message
from Modbus/TCP server

Example:

HostData[1]=~0x33;

//Query Adam-5000/TCP Server, Adam5056 in Slot 2, Adam5051 is Slot 1,
/[force channel status to 0x3333
if(ADAMTCP_ForceMultiCoils(&SO_5510, 50, 0x01, 0x21, 0x10, 0x02,

}

HostData)<=0)

perror("ADAMTCP_ForceMultiCoils()\n");
ADAMTCP_Disconnect(&SO_5510);
return O;
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ADAMTCP_ForceSingleCoil

Syntax:

int ADAMTCP_ForceSingleCoil(SOCKET * SO, int WaitMilliSec,

Description:

int Slave_Addr, int Coillndex, int Data);

“05 HEX” command of Modbus TCP function code

Parameter
SO
WaitMilliSec

Slave_Addr
Coillndex
Data

Return value:

TRUE
0

-1

-2

Example:

Desceription

The socket connected to Modbus/TCP server
Set duration(msec unit) for the response from
Modbus/TCP server

Slave address

Coil address

Force Data

No error occurs

Time out error when receive modbus query message
from Modbus/TCP server

Error occurs when send modbus query message to
Modbus/TCP server

Error occurs when receive modbus query message
from Modbus/TCP server

//Query Adam-5000/TCP Server, Adam5056 in Slot 2, Adam5051 is Slot 1,
force channel 5 to 1
if(ADAMTCP_ForceSingleCoil(&SO_5510, 50, 0x01, 0x25, 1)<=0)

{

perror("ADAMTCP_ForceSingleCoil()\n");
ADAMTCP_Disconnect(&SO_5510);

return O;

}
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ADAMTCP_PresetMultiRegs

Syntax:
int ADAMTCP_PresetMultiRegs(SOCKET * SO, int WaitMilliSec,

int Slave_Addr, int StartReg, int TotalReg,
int TotalByte, unsigned char Datal]);

Description:
“10 HEX” command of Modbus TCP function code

Parameter Desceription

SO The socket connected to Modbus/TCP server

WaitMilliSec  Set duration(msec unit) for the response from
Modbus/TCP server

Slave_Addr Slave address

StartReg Starting address

TotalReg No. of registers

TotalByte Byte count

szData[] Data

Return value:

TRUE No error occurs

0 Time out error when receive modbus query message

-1

-2

from Modbus/TCP server

Error occurs when send modbus query message to
Modbus/TCP server

Error occurs when receive modbus query message
from Modbus/TCP server

Example:

HostData[0]=0x07;
HostData[1]=0x00;
HostData[2]=0x07;
HostData[3]=0x00;

/15024 slot 3, force channel 1&2(type 0~10V) to 4.376V
if(ADAMTCP_PresetMultiRegs(&SO_5510, 50, 0x01, 0x19, 0x02, 4,

}

HostData)<=0)

perror("ADAMTCP_PresetMultiRegs()\n");
ADAMTCP_Disconnect(&SO_5510);
return O;
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ADAMTCP_PresetSingleReg

Syntax:

int ADAMTCP_PresetSingleReg(SOCKET * SO, int WaitMilliSec,

Description:

int Slave_Addr, int Reglndex, int Data);

“06 HEX”command Modbus TCP function code

Parameter
SO
WaitMilliSec

Slave_Addr
Reglndex
Data

Return value:

TRUE
0

-1

-2

Example:

Desceription

The socket connected to Modbus/TCP server
Set duration(msec unit) for the response from
Modbus/TCP server

Slave address

Register address

Preset Data

No error occurs

Time out error when receive modbus query message
from Modbus/TCP server

Error occurs when send modbus query message to
Modbus/TCP server

Error occurs when receive modbus query message
from Modbus/TCP server

/IQuery Adam-5000/TCP, Adam-5024 in slot 4, force channel 1(type 0~10V)

to 5V

if(ADAMTCP_PresetSingleReg(&SO_5510, 50, 0x01, 0x19, 0x07ff)<=0)

{

perror("ADAMTCP_PresetSingleReg()\n");
ADAMTCP_Disconnect(&SO_5510);

return O;

}
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ADAMTCP_ReadCoilStatus

Syntax:

int ADAMTCP_ReadCoilStatus(SOCKET * SO, int WaitMilliSec,

Description:

int Slave_Addr, int Startindex, int TotalPoint,
int * ByteCount, char * wData);

“01 HEX” command of Modbus TCP function code

Parameter
SO
WaitMilliSec

Slave_Addr
Startindex
TotalPoint
ByteCount
wData

Return value:

TRUE
0

-1

-2

Example:

The socket connected to Modbus/TCP server
Set duration(msec unit) for the response from
Modbus/TCP server

Slave address

Starting address

No. of points

Byte count

Data

No error occurs

Time out error when receive modbus query message
from Modbus/TCP server

Error occurs when send modbus query message to
Modbus/TCP server

Error occurs when receive modbus query message
from Modbus/TCP server

/IQuery Adam-5000/TCP Server, Adam5051 in Slot 1
if(ADAMTCP_ReadCoilStatus(&SO_5510, 50, 0x01, 0x11, 0x10,
&DataByteCount, HostData)<=0)

{

perror("ADAMTCP_ReadCoilStatus()\n");
ADAMTCP_Disconnect(&SO_5510);

return O;

}

else

adv_printf("Adam-5051 Status: ");
for(tmp=0; tmp<DataByteCount; tmp++)
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adv_printf("%2X", HostData[tmp]);

}
adv_printf("\n");
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ADAMTCP_ReadHoldingRegs

Syntax:

int ADAMTCP_ReadHoldingRegs(SOCKET * SO, int WaitMilliSec,

Description:

int Slave_Addr, int Startindex, int TotalPoint,
int * ByteCount, char * wData);

“03 HEX” command of Modbus TCP function code

Parameter
SO
WaitMilliSec

Slave_Addr
Startindex
TotalPoint
ByteCount
wData

Return value:

TRUE
0

-1

-2

Example:

The socket connected to Modbus/TCP server
Set duration(msec unit) for the response from
Modbus/TCP server

Slave address

Starting address

No. of points

Byte count

Data

No error occurs

Time out error when receive modbus query message
from Modbus/TCP server

Error occurs when send modbus query message to
Modbus/TCP server

Error occurs when receive modbus query message
from Modbus/TCP server

/IQuery Adam-5000/TCP Server, Adam5024 in Slot 3, query all channels

/lusing readholdingregs to read status

if((errno=ADAMTCP_ReadHoldingRegs(&SO_5510, 50, 0x01, 0x19, 0x08,
&DataByteCount, HostData))<=0)

{

perror("ADAMTCP_ReadHoldingRegs()\n");
adv_printf("errno is %d\n", errno);
ADAMTCP_Disconnect(&SO_5510);

return O;

}

else

{
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adv_printf("Adam-5024 Status: ");
for(tmp=0; tmp<DataByteCount; tmp++)

adv_printf("%02X", HostData[tmp]);

}
adv_printf("\n");
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ADAMTCP_ReadlnputRegs

Syntax:

int ADAMTCP_ReadInputRegs(SOCKET * SO, int WaitMilliSec,

Description:

int Slave_Addr, int Startindex, int TotalPoint,
int * ByteCount, char * wData);

“04 HEX” command of Modbus TCP function code

Parameter
SO
WaitMilliSec

Slave_Addr
Startindex
TotalPoint
ByteCount
wData

Return value:

TRUE
0

-1

-2

Example:

The socket connected to Modbus/TCP server
Set duration(msec unit) for the response from
Modbus/TCP server

Slave address

Starting address

No. of points

Byte count

Data

No error occurs

Time out error when receive modbus query message
from Modbus/TCP server

Error occurs when send modbus query message to
Modbus/TCP server

Error occurs when receive modbus query message
from Modbus/TCP server

//Query Adam-5000/TCP Server, Adam5024 in Slot 3, query all channels
llusing ADAMTCP_ReadInputRegs to read status

if((errno=ADAMTCP_ReadInputRegs(&SO_5510, 50, 0x01, 0x19, 0x08,
&DataByteCount, HostData))<=0)

{

perror("ADAMTCP_ReadInputRegs()\n");
adv_printf("errno is %d\n", errno);
ADAMTCP_Disconnect(&SO_5510);

return O;

}

else

{

5-194 ADAM-5510 Series User's Manual



Chapter 5 Programming and Function Library

adv_printf("Adam-5024 Status: ");
for(tmp=0; tmp<DataByteCount; tmp++)

adv_printf("%02X", HostData[tmp]);

}
adv_printf("\n");
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ADAMTCP_ReadInputStatus

Syntax:

int ADAMTCP_ReadInputStatus(SOCKET * SO, int WaitMilliSec,

Description:

int Slave_Addr, int StartIndex, int TotalPoint,
int * ByteCount, char * wData);

“02 HEX” command Modbus TCP function code

Parameter
SO
WaitMilliSec

Slave_Addr
Startindex
TotalPoint
ByteCount
wData

Return value:

TRUE
0

-1

-2

Example:

The socket connected to Modbus/TCP server
Set duration(msec unit) for the response from
Modbus/TCP server

Slave address

Starting address

No. of points

Byte count

Data

No error occurs

Time out error when receive modbus query message
from Modbus/TCP server

Error occurs when send modbus query message to
Modbus/TCP server

Error occurs when receive modbus query message
from Modbus/TCP server

/IQuery Adam-5000/TCP Server, Adam5051 in Slot 1
if(ADAMTCP_ReadInputStatus(&SO_5510, 50, 0x01, 0x11, 0x10,
&DataByteCount, HostData)<=0)

{

perror("ADAMTCP_ReadInputStatus()\n");
ADAMTCP_Disconnect(&SO_5510);

return O;

}

else

adv_printf("Adam-5051 Status: ");
for(tmp=0; tmp<DataByteCount; tmp++)
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adv_printf("%2X", HostData[tmp]);

}
adv_printf("\n");
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Modbus TCP Server Functions:

ADAMTCP_ModServer_Create

Syntax:

int ADAMTCP_ModServer_Create(int Host_Port, unsigned long
waittimeout, unsigned int numberConns,
unsigned char * ptr_mem, int size_mem);

Description:
Create a Modbus/TCP Server

Parameter Description

Host Port The port for Modbus/TCP server
Waittimeout Time out value, 0~Oxffffffff milli-second
NumberConns Maximum connections for client
ptr_mem Share memory

size_mem The size of share memory

Return value:

0 No error occurs

91 Invalid socket

92 Error occurs when associates a local socket address with a
socket

93. Error occurs when sets up the socket mode

94 Error occurs when listens to the incoming socket

Example:

if((err_code=ADAMTCP_ModServer_Create(502, 5000, 20,
(unsigned char *)Share_Mem, sizeof(Share_Mem)))!=0)

adv_printf("error code is %d/n", err_code);

adv_printf("Server started, wait for connect...\n");
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ADAMTCP_ModServer_Update

Syntax:
int ADAMTCP_ModServer_Update(void);

Description:

Update the Modbus/TCP Server. The Modbus/TCP server needs to
be updated by calling ADAMTCP_ModServer_Update() function
continuously to keep server alive.

Parameter
None

Return value:
1 New message has come in
0 No new message comes in

Example:
while(1)

iState = ADAMTCP_ModServer_Update(); //second step
if(iState)//if has message, show the data at address 40001

{
if(pre_data != Share_Mem[0])
{
adv_printf("40001 is %X\n", Share_Mem][0]);
/Inotice: printf() will decrease server performance
pre_data = Share_Mem][0];
}

}
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ADAMTCP_ModServer_Release

Syntax:
void ADAMTCP_ModServer_Release(void);

Description:
Release Modbus/TCP Server

Parameter
None

Returned value:
None

Example:

ADAMTCP_ModServer_Release();
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5.4.8 Socket Functions (SOCKET*.LIB)

TCP/IP SOCKETS API Overview

This section describes the SOCKETS API, which is compatible with
the BSD Sockets APl and also the Winsock API. The definitions and
prototypes for the C environment are supplied in SOCKET.H, while
the implementation of the C interface is in SOCKET.C.

The SOCKETS APl is implemented as a layer on top of the
Compatible APl (CAPI) and provides an interface to the socket and
name resolution facilities provided by the Datalight DOS SOCKETS
product. It also provides the database functions of BSD Sockets and
Winsock.

A socket is an end-point for a connection and is defined by the
combination of a host address (also known as an IP address), a port
number (or communicating process ID), and a transport protocol, such
as UDP or TCP. Two connected SOCKETS using the same transport
protocol define a connection. The APl uses a socket handle,
sometimes referred to as simply a socket. The socket handle is
required by most function calls in order to access a connection. The
socket handle used is the same as a normal socket as used in CAPI.
A socket handle is obtained by calling the socket() function. A socket
handle can only be used for a single connection. When no longer
required, such as when a connection has been closed, the socket
handle must be released by calling closesocket(). Socket handles
are positive numbers greater than 63.

Types of Service

SOCKETS can be used with one of two service types:

. SOCK_STREAM (using TCP).

. SOCK_DGRAM (using UDP).
A stream connection provides for the bi-directional, reliable,
sequenced, and unduplicated flow of data without record boundaries.
No broadcast facilities can be used with a stream connection.
A datagram connection supports bi-directional flow of data that is not
guaranteed to be sequenced, reliable, or unduplicated. That is, a
process receiving messages on a datagram socket may find
messages duplicated, and, possibly, in an order different from the
order in which it was sent. An important characteristic of a datagram
connection is that record boundaries in data are preserved.
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Datagram connections closely model the facilities found in many
contemporary packet switched networks such as Ethernet. Broadcast
messages may be sent and received.

Establishing Remote Connections

To establish a connection, one side (the server) must execute a
listen() and and subsequent accept() and the other side (the client) a
connect(). A connection consists of the local socket / remote socket
pair. It is therefore possible to have a connection within a single host
as long as the local and remote port values differ. Each host in an IP
network must have at least one host address also known as an IP
address. When a host has more than one physical connection to an IP
network, it may have more than one IP address. An IP address must
be unique within a network. An IP address is 32 bits in length, a port
number 16 bits. A value of zero means “any” while a binary value of all
1s means “all.” The latter value is used for broadcasting purposes.
Using the sockaddr structure conveys the addresses (host/port) to be
used in a connection. A local association is performed by the bind()
function.

Using SOCK_STREAM and SOCK_DGRAM Services

When using the SOCK_STREAM service (TCP), bi-directional data
can be sent using the send() or sendto() functions and received using
the recv() or recvfrom() functions until one side performs a
shutdown(1) or shutdown(2) after which that side cannot send any
more data , but can still receive data until the other side performs a
shutdown(1), shutdown(2) or closesocket().

When using the SOCK_DGRAM service, datagrams can be sent
without first establishing a “connection”. In fact UDP provides a
“connectionless” service although the connection paradigm is used.

Blocking and Non-blocking Operations

The default behavior of socket functions is to block on an operation
and only return when the operation has completed. For example, the
connect() function only returns after the connection has been
performed or an error is encountered. This behavior applies to most
socket function calls, such as recv() and even send(), and especially
on SOCK_STREAM connections.
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In many, if not most applications, this behavior is unacceptable in the
single-threaded DOS environment and must be modified. This
modification can be accomplished by making all operations on a
socket non-blocking by calling ioctlsocket() with the FIONBIO option.
If a non-blocking operation is performed, the function always returns
immediately. If the function could not complete without blocking, an
error is returned with errno containing EWOULDBLOCK. This error
should be regarded as a recoverable error and the operation should
be retried, preferably at some later time.

Out of band data

TCP “out of band” or urgent data is not implemented. Setting the
MSG_OOB flag has no effect in recv(), recvfrom(), send() or
sendto(); it will simply be ignored. The SO_OOBINLINE option will
also be ignored and ioctlsocket() with the SIOCATMARK command,
will always return an argument value of 1.

Error Reporting

In general, the C functions implementing the SOCKETS API return a
value of SOCKET_ERROR if the return type is int and an error is
encountered, in which case, the actual error code is returned in a
common variable errno. ERR_RE_ENTRY is returned when the
SOCKETS kernel has been interrupted. This condition can occur only
when the APl is called from an interrupt service routine. Programs
designed for this type of operation, such as TSR programs activated
by a real time clock interrupt, should be coded to handle this error by
re-trying the function at a later stage.

Other sources of Information

Many good books have been written on the Sockets API. Here are a
few:

Pocket Guide to TCP/IP Sockets (C Version) by Michael J. Donahoo,
Kenneth L. Calvert

Windows Sockets Network Programming (Addison-Wesley Advanced
Windows Series) by Bob Quinn, et al; Hardcover
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Internetworking with TCP/IP Vol. Il Client-Server Programming and
Applications-Windows Sockets Version by Douglas E. Comer, David L.
Stevens (Contributor) ;Hardcover.

The Winsock 1.1 help file (WINSOCK.HLP) is also a very useful
source of information.

Porting Issues

When porting an application from another BSD Sockets environment
like Unix, Linux or Windows (Winsock), a number of issues must be
kept in mind. The most important one is that ROM-DOS is a single-
user, single-task, single-thread operating system. The use of blocking
calls will suspend the system until completion, which may imply an
indefinite time under abnormal or even normal conditions. In addition
no completion event such as a WSAAsyncSelect windows message
for Winsock or a Signal for Unix/Linux is available. Only applications
either using nonblocking operations or the select() function may be
ported successfully. Other applications must be adapted to follow
these guidelines.

Unlike Winsock and like BSD Sockets, an error number is returned in
the errno variable and is only valid directly after an API call. When
writing portable code to run on both SAPI and Winsock, a simple
#define can normally be used i.e.

#ifdef _Windows

#define Errno WSAGetLastError()

#else

#define Errno errno

#endif

if (Erro == WSAEWOULDBLOCK)
{
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Like in Winsock both the WSAE... of Winsock and the E... error
definitions of BSD may be used e.g. WSAEWOULDBLOCK and
EWOULDBLOCK. The actual error numbers are the same as that of
Winsock, except in cases of DOS error code conflicts e.g.
WSAEINVAL has the same value as the DOS EINVAL. Always using
the symbolic value and not numeric values, will avoid potential
problems.

The function gethostbyaddr() will always fail with errno ==
WSANO_DATA.

All the file/socket operations of BSD Sockets must be translated to the
*socket() versions as used in Winsock e.g. closesocket() instead of
just close().

In Linux/Unix a socket descriptor can be treated the same as a file
descriptor; not so for SAPI or Winsock.

For Winsock the WSAStartup() and WSACIleanup() functions must be
called; make it conditional for portable code.

The "socket set" is defined differently for SAPI/Winsock on the one
hand and LINUX/UNIX on the other. Always use the FD_* macros for
portable code.

Function Reference

The following sections describe the individual functions of the
SOCKETS API.
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accept

Syntax:
SOCKET accept ( SOCKET so, struct sockaddr *psAddress, int *p
iAddressLen );

Description:
Accepts a connection on a socket.

Parameters

SO A descriptor identifying a socket which is listening for
connections after a listen().

psAddress An optional pointer to a buffer which receives the
socket address of the connecting peer.

piAddrLen An optional pointer to an integer which contains the

length of the address psAddress.

Return Value

If no error occurs, accept() returns a value of type SOCKET which is
a descriptor for the accepted packet. Otherwise, a value of
INVALID_SOCKET is returned, and a specific error code is returned in
errno.

The integer referred to by iAddressLen initially contains the amount of
space pointed to by psAddress. On return it will contain the actual
length in bytes of the socket address returned.

Error Codes

ENETDOWN The network subsystem has failed.
EFAULT The *piAddressLen argument is too small
(less than the sizeof a struct sockaddr).
EINVAL listen() was not invoked prior to accept().
EMFILE The queue is empty upon entry to accept()
and there are no descriptors available.
ENOBUFS No buffer space is available.
ENOTSOCK The descriptor is not a socket.
EOPNOTSUPP The referenced socket is not a type that
supports connection-oriented service.
EWOULDBLOCK The socket is marked as non-blocking and no

connections are present to be accepted.
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Remarks

This function extracts the first connection on the queue of pending
connections on listening socket so, creates a new socket with the
same properties as so and returns a handle to the new socket. If no
pending connections are present on the queue, and the socket is not
marked as non-blocking, accept() blocks the caller until a connection
is present. If the socket is marked non-blocking and no pending
connections are present on the queue, accept() returns an error as
described below. Socket so remains listening.

The argument psAddress is a result parameter that is filled in with the
socket address of the connecting peer. The piAddressLen is a value-
result parameter; it should initially contain the amount of space
pointed to by psAddress; on return it will contain the actual length (in
bytes) of the socket address returned. This call is used with the
connectionbased SOCK_STREAM socket type. If psAddress and/or p
iAddressLen are equal to NULL, then no information about the remote
peer socket address of the accepted socket is returned.

See Also
bind(), connect(), listen(), select(), socket()
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bind

Syntax:
int bind ( SOCKET so, const struct sockaddr * psAddress, int
iAddressLen );

Description:
Associates a local socket address with a socket.

Parameters
SO A descriptor identifying an unbound socket.
psAddress The socket address to assign to the socket. The

sockaddr structure is defined as follows:
struct sockaddr {
u_short sa_family;
char sa_data[14];
5
iAddressLen  The length of the name psAddress.
Return Value
If no error occurs, bind() returns 0. Otherwise, it returns
SOCKET_ERROR, and a specific error code is returned in errno.

Error Codes

ENETDOWN SOCKETS has detected that the network
subsystem has failed.
EADDRINUSE The specified address is already in use. (See

the SO_REUSEADDR socket option under
setsockopt().)
EFAULT The iAddressLen argument is too small (less
than the size of a struct sockaddr).
EAFNOSUPPORT The specified address family is not supported
by this protocol.

EINVAL The socket is already bound to an address.

ENOBUFS Not enough buffers available, too many
connections.

ENOTSOCK The descriptor is not a socket.
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Remarks

This routine is used on an unconnected datagram or stream socket,
before subsequent connect()s or listen()s. When a socket is created
with socket(), it exists in a name space (address family), but it has no
socket address assigned. bind() establishes the local association
(host address/port number) of the socket by assigning a local address
to an unnamed socket.

In the Internet address family, an address consists of several
components. For SOCK_DGRAM and SOCK_STREAM, the address
consists of three parts: a host address, the protocol number (set
implicitly to UDP or TCP, respectively), and a port number which
identifies the application. If an application does not care what address
is assigned to it, it may specify an Internet address equal to
INADDR_ANY, a port equal to 0, or both. If the Internet address is
equal to INADDR_ANY, any appropriate network interface will be
used; this simplifies application programming in the presence of
multihomed hosts. If the port is specified as 0, SOCKETS will assign a
unique port to the application. The application may use
getsockname() after bind() to learn the address that has been
assigned to it, but note that getsockname() will not necessarily fill in
the Internet address until the socket is connected, since several
Internet addresses may be valid if the host is multi-homed.

See Also
connect(), listen(), getsockname(), setsockopt(), socket().
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closesocket

Syntax:
int closesocket ( SOCKET so );

Description:
Closes a socket.

Parameters Description
SO A descriptor identifying a socket.

Return Value

If no error occurs, closesocket() returns 0. Otherwise, a value of
SOCKET_ERROR is returned, and a specific error code is returned in
erro.

Error Codes

ENETDOWN SOCKETS has detected that the network
subsystem has failed.

ENOTSOCK The descriptor is not a socket.

EWOULDBLOCK The socket is marked as nonblocking and
SO_LINGER is set to a nonzero timeout
value.

Remarks

This function closes a socket. More precisely, it releases the socket
descriptor so, so that further references to so will fail with the error
ENOTSOCK. If this is the last reference to the underlying socket, the
associated naming information and queued data are discarded.

The semantics of closesocket() are affected by the socket options
SO_LINGER and SO_DONTLINGER as follows:

Option Interval Type of close Wait for close?
SO _DONTLINGER Don't care Graceful No
SO _LINGER Zero Hard No
SO_LINGER Non-zero Graceful Yes
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If SO_LINGER is set (i.e. the |_onoff field of the linger structure is non-
zero) with a zero timeout interval (I_linger is zero), closesocket() is
not blocked even if queued data has not yet been sent or
acknowledged. This is called a "hard" or "abortive" close, because the
socket's virtual circuit is reset immediately, and any unsent data is lost.
Any recv() call on the remote side of the circuit will fail with
ECONNRESET.

If SO_LINGER is set with a non-zero timeout interval, the
closesocket() call blocks until the remaining data has been sent or
until the timeout expires. This is called a graceful disconnect. Note
that if the socket is set to non-blocking and SO_LINGER is setto a
non-zero timeout, the call to closesocket() will fail with an error of
EWOULDBLOCK.

If SO_DONTLINGER is set on a stream socket (i.e. the |_onoff field of
the linger structure is zero), the closesocket() call will return
immediately. However, any data queued for transmission will be sent
if possible before the underlying socket is closed. This is also called a
graceful disconnect. Note that in this case SOCKETS may not release
the socket and other resources for an arbitrary period, which may
affect applications which expect to use all available sockets.

See Also
accept(), socket(), ioctlsocket(), setsockopt.

ADAM-5510 Series User's Manual 5-211



Chapter 5 Programming and Function Library

connect

Syntax:
int connect ( SOCKET so, const struct sockaddr * psAddress,
int iAddressLen );

Description:
Establishes a connection to a peer.

Parameters Description

SO A descriptor identifying an unconnected
socket.

psAddress The socket address of the peer to which the
socket is to be connected.

iAddressLen The length of psAddress.

Return Value
If no error occurs, connect() returns 0. Otherwise, it returns
SOCKET_ERROR, and a specific error code is returned in errno.

On a blocking socket, the return value indicates success or failure of
the connection attempt.

On a non-blocking socket, if the return value is SOCKET_ERROR and
errno indicates an error code of EWOULDBLOCK, then your
application can either:

1. Use select() to determine the completion of the connection
request by checking if the socket is writeable, or

2. Use recv() until either no error or an error of EWOULDBLOCK is
returned.

Error Codes

ENETDOWN SOCKETS has detected that the network
subsystem has failed.
EADDRINUSE The specified address is already in use.

EADDRNOTAVAIL The specified address is not available from
the local machine.

EAFNOSUPPORT Addresses in the specified family cannot be
used with this socket.

ECONNREFUSED The attempt to connect was forcefully
rejected.
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EDESTADDREQ A destination address is required.

EFAULT The iAddressLen argument is incorrect.

EINVAL The socket is not already bound to an
address.

EISCONN The socket is already connected.

EMFILE No more file descriptors are available.

ENETUNREACH The network can't be reached from this host
at this time.

ENOBUFS No buffer space is available. The socket
cannot be connected.

ENOTSOCK The descriptor is not a socket.

ETIMEDOUT Attempt to connect timed out without
establishing a connection

EWOULDBLOCK The socket is marked as non-blocking and

the connection cannot be completed
immediately. It is possible to select() the
socket while it is connecting by select()ing it
for writing.

Remarks

This function is used to create a connection to the specified foreign
socket address. The parameter so specifies an unconnected
datagram or stream socket. If the socket is unbound, unique values
are assigned to the local association by the system, and the socket is
marked as bound. Note that if the address field of the psAddress
structure is all zeroes, connect() will return the error
EADDRNOTAVAIL.

For stream sockets (type SOCK_STREAM), an active connection is
initiated to the foreign host using psAddress (an address in the name
space of the socket). When the socket call completes successfully,
the socket is ready to send/receive data.

For a datagram socket (type SOCK_DGRAM), a default destination is
set, which will be used on subsequent send() and recv() calls.

See Also
accept(), bind(), getsockname(), socket() and select().

ADAM-5510 Series User's Manual 5-213



Chapter 5 Programming and Function Library

getpeername

Syntax:
int getpeername ( SOCKET so, struct sockaddr * psAddress, int *
piAddressLen );

Description:
Gets the socket address of the peer to which a socket is connected.

Parameters Description

SO A descriptor identifying a connected socket.

psAddress The structure which is to receive the socket
address of the peer.

piAddressLen A pointer to the size of the psAddress
structure.

Return Value

If no error occurs, getpeername() returns 0. Otherwise, a value of
SOCKET_ERROR is returned, and a specific error code is returned in
errno.

Error Codes

ENETDOWN SOCKETS has detected that the network
subsystem has failed.

EFAULT The *piAddressLen argument is not large
enough.

ENOTCONN The socket is not connected.

ENOTSOCK The descriptor is not a socket.

Remarks

getpeername() retrieves the socket address of the peer connected to
the socket so and stores it in the struct sockaddr identified by
psAddress. It is used on a connected datagram or stream socket.

On return, the piAddressLen argument contains the actual size of the
socket address returned in bytes.

See Also
bind(), socket(), getsockname().
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getsockname

Syntax:
int getsockname ( SOCKET so, struct sockaddr * psAddress,
int * piAddressLen );

Description:
Gets the local socket address for a socket.

Parameters Description

SO A descriptor identifying a bound socket.

psAddress Receives the socket address (name) of the
socket.

piAddressLen A pointer to the size of the psAddress buffer.

Return Value

If no error occurs, getsockname() returns 0. Otherwise, a value of
SOCKET_ERROR is returned, and a specific error code is returned in
errno.

Error Codes
ENETDOWN  SOCKETS has detected that the network subsystem

has failed.
EFAULT The *piAddressLen argument is not large enough.
ENOTSOCK  The descriptor is not a socket.
EINVAL The socket has not been bound to an address with
bind().

Remarks

getsockname() retrieves the current socket address for the specified
socket descriptor in psAddress. It is used on a bound and/or
connected socket specified by the so parameter.The local association
is returned. This call is especially useful when a connect() call has
been made without doing a bind() first; this call provides the only
means by which you can determine the local association which has
been set by the system.

On return, the piAddressLen argument contains the actual size of the
socket address returned in bytes.

If a socket was bound to INADDR_ANY, indicating that any of the
host's IP addresses should be used for the socket, getsockname()
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will not necessarily return information about the host IP address,
unless the socket has been connected with connect() or accept(). A
SOCKETS application must not assume that the IP address will be
changed from INADDR_ANY unless the socket is connected. This is
because for a multi-homed host the IP address that will be used for
the socket is unknown unless the socket is connected.

See Also
bind(), socket(), getpeername().

5-216 ADAM-5510 Series User's Manual



Chapter 5 Programming and Function Library

getsockopt

Syntax:
int getsockopt ( SOCKET so, int iLevel, int iOptname,
char * pcOptval, int * piOptlen );

Description:
Retrieves a socket option.

Parameters

SO A descriptor identifying a socket.

iLevel The level at which the option is defined; the only
supported levels are SOL_SOCKET and
IPPROTO_TCP.

iOptname The socket option for which the value is to be
retrieved.

pcOptval A pointer to the buffer in which the value for the
requested option is to be returned.

piOptlen A pointer to the size of the pcOptval buffer.

Return Value

If no error occurs, getsockopt() returns 0. Otherwise, a value of
SOCKET_ERROR is returned, and a specific error code is returned in
ermmo.

Error Codes

ENETDOWN SOCKETS has detected that the network
subsystem has failed.

EFAULT The piOptlen argument was invalid.

ENOPROTOOPT The option is unknown or unsupported. In

particular, SO_BROADCAST is not supported
on sockets of type SOCK_STREAM, while
SO_ACCEPTCONN, SO_DONTLINGER,
SO_KEEPALIVE, SO _LINGER and
SO_OOBINLINE are not supported on
sockets of type SOCK_DGRAM.

ENOTSOCK The descriptor is not a socket.
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Remarks

getsockopt() retrieves the current value for a socket option
associated with a socket of any type, in any state, and stores the
result in pcOptval. Options may exist at multiple protocol levels, but
they are always present at the uppermost "socket" level. Options
affect socket operations, such as whether an operation blocks or not,
the routing of packets, out -of-band data transfer, etc.

The value associated with the selected option is returned in the buffer
pcOptval. The integer pointed to by piOptlen should originally contain
the size of this buffer; on return, it will be set to the size of the value
returned. For SO_LINGER, this will be the size of a struct linger; for all
other options it will be the size of an integer.

If the option was never set with setsockopt(), then getsockopt()
returns the default value for the option.

The following options are supported for getsockopt(). The Type
identifies the type of data addressed by optval. The TCP_NODELAY
option uses level IPPROTO_TCP; all other options use level
SOL_SOCKET.

Value Type Meaning Default
SO_ACCEPTCONN BOOL  Socket is listen()ing. FALSE
SO_BROADCAST BOOL  Socket is configured FALSE

for the transmission
of broadcast messages.

SO_DEBUG BOOL  Debugging is enabled. FALSE
SO_DONTLINGER BOOL  If true, the SO_LINGER TRUE
option is disabled.
SO_DONTROUTE BOOL  Routing is disabled. FALSE
SO_ERROR int Retrieve error status 0
and clear.
SO_KEEPALIVE BOOL  Keepalives are being sent. FALSE
SO_LINGER struct linger*  Returns the current linger |_onoffis 0
options.
SO_OOBINLINE BOOL  Out-of-band data is being FALSE
received in the normal data
stream.
SO_RCVBUF int Buffer size for receives 1460
SO_REUSEADDR BOOL  The socket may be bound FALSE

to an address which is
already in use.
SO_SNDBUF int Buffer size for sends 1460
SO_TYPE int The type of the socket (e.g.  As created
SOCK_STREAM).
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TCP_NODELAY BOOL Disables the Nagle algorithm FALSE
for send coalescing.

Calling getsockopt() with an unsupported option will result in an error
code of ENOPROTOOPT being returned from WSAGetLastError().

See Also
setsockopt(), socket().
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htonl

Syntax:
u_long htonl ( u_long ulHostlong );

Description:
Converts a u_long from host to network byte order.

Parameters Description
ulHostlong A 32-bit number in host byte order.

Return Value
htonl() returns the value in network byte order.

Remarks
This routine takes a 32-bit number in host byte order and returns a 32-
bit number in network byte order.

See Also
htons(), ntohl(), ntohs().
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htons

Syntax
u_short htons ( u_short usHostshort );

Description:
Converts a u_short from host to network byte order.

Parameters  Description
sHostshort A 16-bit number in host byte order.

Return Value
htons() returns the value in network byte order.

Remarks
This routine takes a 16-bit number in host byte order and returns a 16-
bit number in network byte order.

See Also
htonl(), ntohl(), ntohs().
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inet_addr

Syntax:
unsigned long inet_addr ( const char * pc );

Description:
Converts a string containing a dotted address into an in_addr.

Parameters Description
pc A character string representing a number expressed
in the Internet standard "." notation.

Return Value

If no error occurs, inet_addr() returns an unsigned long containing a
suitable binary representation of the Internet address given. If the
passed-in string does not contain a legitimate Internet address, for
example if a portion of an "a.b.c.d" address exceeds 255, inet_addr()
returns the value INADDR_NONE.

Remarks

This function interprets the character string specified by the pc
parameter. This string represents a numeric Internet address
expressed in the Internet standard "." notation. The value returned is a
number suitable for use as an Internet address. All Internet addresses
are returned in network order (bytes ordered from left to right).

Internet Addresses

Values specified using the "." notation take one of the following forms:
ab.cd abc ab a

When four parts are specified, each is interpreted as a byte of data
and assigned, from left to right, to the four bytes of an Internet
address. Note that when an Internet address is viewed as a 32-bit
integer quantity on the Intel architecture, the bytes referred to above
appear as "d.c.b.a". That is, the bytes on an Intel processor are
ordered from right to left.

Note: The following notations are only used by Berkeley, and nowhere
else on the Internet. In the interests of compatibility with their software,
they are supported as specified.
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When a three part address is specified, the last part is interpreted as a
16-bit quantity and placed in the right most two bytes of the network
address. This makes the three part address format convenient for
specifying Class B network addresses as "128.net.host".

When a two part address is specified, the last part is interpreted as a
24-bit quantity and placed in the right most three bytes of the network
address. This makes the two part address format convenient for
specifying Class A network addresses as "net.host".

When only one part is given, the value is stored directly in the network
address without any byte rearrangement.

See Also
inet_ntoa()
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inet_ntoa

Syntax:
char * inet_ntoa ( struct in_addr sin );

Description:
Converts a network address into a string in dotted format.

Parameters
sin A structure which represents an Internet host
address.

Return Value

If no error occurs, inet_ntoa() returns a char pointer to a static buffer
containing the text address in standard "." notation. Otherwise, it
returns NULL. The data should be copied before another SOCKETS
call is made.

Remarks

This function takes an Internet address structure specified by the sin
parameter. It returns an ASCII string representing the address in "."
notation as "a.b.c.d". Note that the string returned by inet_ntoa()
resides in memory which is allocated by SOCKETS. The application
should not make any assumptions about the way in which the memory
is allocated. The data is guaranteed to be valid until the next

SOCKETS API call, but no longer.

See Also
inet_addr().
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ioctlsocket

Syntax:
int ioctlsocket ( SOCKET so, long ICmd, u_long * pulArgp );

Description:
Controls the mode of a socket.

Parameters Description

SO A descriptor identifying a socket.
ICmd The command to perform on the socket so.
pulArgp A pointer to a parameter for ICmd.

Return Value

Upon successful completion, the ioctlsocket() returns 0. Otherwise, a
value of SOCKET_ERROR is returned, and a specific error code is
returned in errno.

Error Codes

ENETDOWN  SOCKETS has detected that the network subsystem
has failed.

EINVAL ICmd is not a valid command, or pulArgp is not an
acceptable parameter for ICmd, or the command is
not applicable to the type of socket supplied

ENOTSOCK  The descriptor so is not a socket.

Remarks

This routine may be used on any socket in any state. It is used to get
or retrieve operating parameters associated with the socket,
independent of the protocol and communications subsystem. The
following commands are supported:

Command Semantics

FIONBIO Enable or disable non-blocking mode on the socket
so. pulArgp points at an unsigned long, which is
non-zero if non-blocking mode is to be enabled and
zero if it is to be disabled. When a socket is created, it
operates in blocking mode (i.e. non-blocking mode is
disabled). This is consistent with BSD sockets.

FIONREAD Determine the amount of data which can be read
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SIOCATMARK

Compatibility

atomically from socket so. pulArgp points at an
unsigned long in which ioctlsocket() stores the
result. If so is of type SOCK_STREAM, FIONREAD
returns the total amount of data which may be read in
a single recv(); this is normally the same as the total
amount of data queued on the socket. If so is of type
SOCK_DGRAM, FIONREAD returns the size of the
first datagram queued on the socket.

Determine whether or not all out-of-band data has
been read. This applies only to a socket of type
SOCK_STREAM which has been configured for in-
line reception of any out-of-band data
(SO_OOBINLINE). If no out-of-band data is waiting to
be read, the operation returns TRUE. Otherwise it
returns FALSE, and the next recv() or recvfrom()
performed on the socket will retrieve some or all of
the data preceding the "mark"; the application should
use the SIOCATMARK operation to determine
whether any remains. If there is any normal data
preceding the "urgent" (out of band) data, it will be
received in order. (Note that a recv() or recvfrom()
will never mix out-of-band and normal data in the
same call.) argp points at a BOOL in which
ioctlsocket() stores the result.

This function is a subset of ioctl() as used in Berkeley sockets. In
particular, there is no command which is equivalent to FIOASYNC,
while SIOCATMARK is the only socketlevel command which is

supported.

See Also

socket(), setsockopt(), getsockopt().
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listen

Syntax:
int listen ( SOCKET so, int iBacklog );

Description:
Establishes a socket to listen for incoming connection.

Parameters Description

o) A descriptor identifying a bound, unconnected socket.

iBacklog The maximum length to which the queue of pending
connections may grow.

Return Value

If no error occurs, listen() returns 0. Otherwise, a value of
SOCKET_ERROR is returned, and a specific error code is returned in
errno.

Error Codes

ENETDOWN SOCKETS has detected that the network
subsystem has failed.

EADDRINUSE An attempt has been made to listen() on an
address in use.

EINVAL The socket has not been bound with bind() or
is already connected.

EISCONN The socket is already connected.

EMFILE No more file descriptors are available.

ENOBUFS No buffer space is available.

ENOTSOCK The descriptor is not a socket.

EOPNOTSUPP The referenced socket is not of a type that

supports the listen() operation.

Remarks

To accept connections, a socket is first created with socket(), a
backlog for incoming connections is specified with listen(), and then
the connections are accepted with accept(). listen() applies only to
sockets that support connections, i.e. those of type SOCK_STREAM.
The socket so is put into "passive" mode where incoming connections
are acknowledged and queued pending acceptance by the process.

This function is typically used by servers that could have more than
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one connection request at a time: if a connection request arrives with
the queue full, the client will receive an error with an indication of
ECONNREFUSED.

Compatibility
iBacklog is limited (silently) to 5. As in 4.3BSD, illegal values (less
than 1 or greater than 5) are replaced by the nearest legal value.

See Also
accept(), connect(), socket().
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ntohl

Syntax:
u_long ntohl ( u_long ulNetlong );

Description:
Converts a u_long from network to host byte order.

Parameters Description
ulNetlong A 32-bit number in network byte order.

Return Value
ntohl() returns the value in host byte order.

Remarks
This routine takes a 32-bit number in network byte order and returns a
32-bit number in host byte order.

See Also
htonl(), htons(), ntohs().
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ntohs

Syntax
u_short ntohs ( u_short usNetshort );

Description:
Converts a u_short from network to host byte order.

Return Value
ntohs() returns the value in host byte order.

Parameters Description
usNetshort A 16-bit number in network byte order.

Remarks
This routine takes a 16-bit number in network byte order and returns a
16-bit number in host byte order.

See Also
htonl(), htons(), ntohl().
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recv

Syntax:
int recv ( SOCKET so, char * pcbuf, int iLen, int iFlags );

Description:
Receives data from a socket.

Parameters Description

o) A descriptor identifying a connected socket.
pcBuf A buffer for the incoming data.

iLen The length of pcBuf.

iFlags Specifies the way in which the call is made.

Return Value

If no error occurs, recv() returns the number of bytes received. If the
connection has been closed, it returns 0. Otherwise, a value of
SOCKET_ERROR is returned, and a specific error code is returned in
errno.

Error Codes

ENETDOWN SOCKETS has detected that the network
subsystem has failed.

ENOTCONN The socket is not connected.

ENOTSOCK The descriptor is not a socket.

EOPNOTSUPP MSG_OOB was specified, but the socket is
not of type SOCK_STREAM.

ESHUTDOWN The socket has been shutdown; it is not

possible to recv() on a socket after shutdown()
has been invoked with how set to 0 or 2.

EWOULDBLOCK The socket is marked as non-blocking and
the receive operation would block.

EMSGSIZE The datagram was too large to fit into the
specified buffer and was truncated.

EINVAL The socket has not been bound with bind().

ECONNABORTED The virtual circuit was aborted due to timeout
or other failure.

ECONNRESET The virtual circuit was reset by the remote
side.
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Remarks
This function is used on connected datagram or stream sockets
specified by the so parameter and is used to read incoming data.

For sockets of type SOCK_STREAM, as much information as is
currently available up to the size of the buffer supplied is returned. If
the socket has been configured for in-line reception of out-of-band
data (socket option SO_OOBINLINE) and out-of-band data is unread,
only out-of-band data will be returned. The application may use the
ioctlsocket() SIOCATMARK to determine whether any more out-of-
band data remains to be read.

For datagram sockets, data is extracted from the first enqueued
datagram, up to the size of the buffer supplied. If the datagram is
larger than the buffer supplied, the buffer is filled with the first part of
the datagram, the excess data is lost, and recv() returns the error
EMSGSIZE.

If no incoming data is available at the socket, the recv() call waits for
data to arrive unless the socket is non-blocking. In this case a value of
SOCKET_ERROR is returned with the error code set to
EWOULDBLOCK. The select() call may be used to determine when
more data arrives.

If the socket is of type SOCK_STREAM and the remote side has shut
down the connection gracefully, a recv() will complete immediately
with 0 bytes received. If the connection has been reset, a recv() will
fail with the error ECONNRESET.

iFlags may be used to influence the behavior of the function
invocation beyond the options specified for the associated socket.
That is, the semantics of this function are determined by the socket
options and the iFlags parameter. The latter is constructed by or-ing
any of the following values:

Value Meaning

MSG _ PEEK Peek at the incoming data. The data is copied
into the buffer but is not removed from the input
queue.

MSG_0OOB Process out-of-band data.

See Also
recvfrom(), ,recv(), send(), select(), socket()
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recvfrom

Syntax

int recvfrom ( SOCKET so, char * pcBuf, intiLen, int iFlags,
struct sockaddr * psFrom, int * piFromlen );

Description:
Receives a datagram and store the source address.

Parameters Description

o) A descriptor identifying a bound socket.

pcBuf A buffer for the incoming data.

iLen The length of pcBuf.

iFlags Specifies the way in which the call is made.

psFrom An optional pointer to a buffer which will hold the
source address upon return.

piFromlen An optional pointer to the size of the psFrom buffer.

Return Value

If no error occurs, recvfrom() returns the number of bytes received. If
the connection has been closed, it returns 0. Otherwise, a value of
SOCKET_ERROR is returned, and a specific error code is returned in
errno.

Error Codes

ENETDOWN SOCKETS has detected that the network
subsystem has failed.
EFAULT The piFromlen argument was invalid: the

psFrom buffer was too small to accommodate
the peer address.

EINVAL The socket has not been bound with bind().

ENOTCONN The socket is not connected
(SOCK_STREAM only).

ENOTSOCK The descriptor is not a socket.

EOPNOTSUPP MSG_OOB was specified, but the socket is
not of type SOCK_STREAM.

ESHUTDOWN The socket has been shutdown; it is not

possible to recvfrom() on a socket after
shutdown() has been invoked with how set to
Oor2.

EWOULDBLOCK The socket is marked as non-blocking and
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the recvfrom() operation would block.
EMSGSIZE The datagram was too large to fit into the
specified buffer and was truncated.
ECONNABORTED The virtual circuit was aborted due to timeout
or other failure.
ECONNRESET The virtual circuit was reset by the remote
side.

Remarks
This function is used to read incoming data on a (possibly connected)
socket and capture the address from which the data was sent.

For sockets of type SOCK_STREAM, as much information as is
currently available up to the size of the buffer supplied is returned. If
the socket has been configured for in-line reception of out-of-band
data (socket option SO_OOBINLINE) and out-of-band data is unread,
only out-of-band data will be returned. The application may use the
ioctlsocket() SIOCATMARK to determine whether any more out-of-
band data remains to be read. The psFrom and piFromlen parameters
are ignored for SOCK_STREAM sockets.

For datagram sockets, data is extracted from the first enqueued
datagram, up to the size of the buffer supplied. If the datagram is
larger than the buffer supplied, the buffer is filled with the first part of
the message, the excess data is lost, and recvfrom() returns the error
code EMSGSIZE.

If psFrom is non-zero, and the socket is of type SOCK_DGRAM, the
network address of the peer which sent t he data is copied to the
corresponding struct sockaddr. The value pointed to by piFromlen is
initialized to the size of this structure, and is modified on return to
indicate the actual size of the address stored there.

If no incoming data is available at the socket, the recvfrom() call waits
for data to arrive unless the socket is non-blocking. In this case a
value of SOCKET_ERROR is returned with the error code set to
EWOULDBLOCK. The select() call may be used to determine when
more data arrives.

If the socket is of type SOCK_STREAM and the remote side has shut
down the connection gracefully, a recvfrom() will complete
immediately with O bytes received. If the connection has been reset
recv() will fail with the error ECONNRESET.
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iFlags may be used to influence the behavior of the function
invocation beyond the options specified for the associated socket.
That is, the semantics of this function aredetermined by the socket
options and the iFlags parameter. The latter is constructed by or-ing
any of the following values:

Value Meaning

MSG_PEEK  Peek at the incoming data. The data is copied into the
buffer but is not removed from the input queue.

MSG_0OOB Process out-of-band data.

See Also
recv(), send(), socket().
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select

Syntax:

int select ( int iNfds, fd_set * psReadfds, fd_set * psWritefds,
fd_set * psExceptfds, const struct timeval * psTimeout );

Description:
Determines the status of one or more sockets, waiting if necessary.

Parameters Description

iNfds This argument is ignored and included only for the
sake of compatibility.

psRadfds An optional pointer to a set of sockets to be checked
for readability.

psWritefds An optional pointer to a set of sockets to be checked

for writability

psExceptfds  An optional pointer to a set of sockets to be checked
for errors.

psTimeout The maximum time for select() to wait, or NULL for
blocking operation.

Return Value

select() returns the total number of descriptors which are ready and
contained in the fd_set structures, 0 if the time limit expired, or
SOCKET_ERROR if an error occurred. If the return value is
SOCKET_ERROR, errno contains the specific error code.

Error Codes

ENETDOWN SOCKETS has detected that the network
subsystem has failed.

EINVAL The psTimeout value is not valid.

ENOTSOCK One of the descriptor sets contains an entry

which is not a socket.

Remarks

This function is used to determine the status of one or more sockets.
For each socket, the caller may request information on read, write or
error status. The set of sockets for which a given status is requested
is indicated by an fd_set structure. Upon return, the structure is
updated to reflect the subset of these sockets which meet the
specified condition, and select() returns the number of sockets
meeting the conditions. A set of macros is provided for manipulating
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an fd_set. These macros are compatible with those used in the
Berkeley software, but the underlying representation is completely
different and the same as that used in Winsock.

The parameter psReadfds identifies those sockets which are to be
checked for readability. If the socket is currently listen()ing, it will be
marked as readable if an incoming connection request has been
received, so that an accept() is guaranteed to complete without
blocking. For other sockets, readability means that queued data is
available for reading or, for sockets of type SOCK_STREAM, that the
virtual socket corresponding to the socket has been closed, so that a
recv() or recvfrom() is guaranteed to complete without blocking. If the
virtual circuit was closed gracefully, then a recv() will return
immediately with 0 bytes read; if the virtual circuit was reset, then a
recv() will complete immediately with the error code ECONNRESET.
The presence of out-of-band data will be checked if the socket option
SO_OOBINLINE has been enabled (see setsockopt()).

The parameter psWritefds identifies those sockets which are to be
checked for writability. If a socket is connect()ing (non-blocking),
writability means that the connection establishment successfully
completed. If the socket is not in the process of connect()ing,
writability means that a send() or sendto() will complete without
blocking.

The parameter psExceptfds identifies those sockets which are to be
checked for the presence of out-of-band data or any exceptional error
conditions. Note that out -of-band data will only be reported in this way
if the option SO_OOBINLINE is FALSE. For a SOCK_STREAM, the
breaking of the connection by the peer or due to KEEPALIVE failure
will be indicated as an exception. If a socket is connect()ing (non-
blocking), failure of the connect attempt is indicated in psExceptfds.

Any of psReadfds, psWritefds, or psExceptfds may be given as NULL
if no descriptors are of interest.

Four macros are defined in the header file socket.h for manipulating
the descriptor sets. The variable FD_SETSIZE determines the
maximum number of descriptors in a set. (The default value of
FD_SETSIZE is 16, which may be modified by #defining
FD_SETSIZE to another value before #including socket.h.) Internally,
an fd_set is represented as an array of SOCKETs. The macros are:
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FD_CLR(so, *psSet) = Removes the descriptor so from set.

FD_ISSET(so, *pSset) Nonzero if so is a member of the set, zero
otherwise.

FD_SET(so, *psSet)  Adds descriptor so to set.

FD_ZERO(*psSet) Initializes the set to the NULL set.

The parameter psTimeout controls how long the select() may take to
comp lete. If psTimeout is a null pointer, select() will block indefinitely
until at least one descriptor meets the specified criteria. Otherwise,
psTtimeout points to a struct timeval which specifies the maximum
time that select() should wait before returning. If the timeval is
initialized to {0, 0}, select() will return immediately; this is used to
"poll" the state of the selected sockets.

See Also
accept(), connect(), recv(), recvfrom(), send().
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send

Syntax:

int send ( SOCKET so, const char * pcBuf, int iLen, int iFlags );

Description:

Sends data on a connected socket.

Parameters Description

o) A descriptor identifying a connected socket.
pcBuf A buffer containing the data to be transmitted.
iLen The length of the data in pcBuf.

iFlags Specifies the way in which the call is made.

Return Value

If no error occurs, send() returns the total number of characters sent.
(Note that this may be less than the number indicated by len.)
Otherwise, a value of SOCKET_ERROR is returned, and a specific
error code is returned in errno.

Error Codes
ENETDOWN

EACCES
EFAULT
ENETRESET
ENOBUFS
ENOTCONN
ENOTSOCK
EOPNOTSUPP

ESHUTDOWN

EWOULDBLOCK

SOCKETS has detected that the network
subsystem has failed.

The requested address is a broadcast
address, but the appropriate flag was not set.
The pcBuf argument is not in a valid part of
the user address space.

The connection must be reset because
SOCKETS dropped it.

SOCKETS reports a buffer deadlock.

The socket is not connected.

The descriptor is not a socket.

MSG_OOB was specified, but the socket is
not of type SOCK_STREAM.

The socket has been shutdown; it is not
possible to send() on a socket after
shutdown() has been invoked with how set to
1or2.

The socket is marked as non-blocking and
the requested operation would block.
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EMSGSIZE The socket is of type SOCK_DGRAM, and
the datagram is larger than the maximum
supported by SOCKETS.

EINVAL The socket has not been bound with bind().

ECONNABORTED The virtual circuit was aborted due to timeout
or other failure.

ECONNRESET The virtual circuit was reset by the remote
side.

Remarks

send() is used on connected datagram or stream sockets and is used
to write outgoing data on a socket. For datagram sockets, care must
be taken not to exceed the maximum IP packet size of the underlying
subnets. If the data is too long to pass atomically through the
underlying protocol the error EMSGSIZE is returned, and no data is
transmitted.

Note that the successful completion of a send() does not indicate that
the data was successfully delivered.

If no buffer space is available within the transport system to hold the
data to be transmitted, send() will block unless the socket has been
placed in a non-blocking 1/0O mode. On non-blocking SOCK_STREAM
sockets, the number of bytes written may be between 1 and the
requested length, depending on buffer availability on both the local
and foreign hosts. The select() call may be used to determine when it
is possible to send more data.

iFlags may be used to influence the behavior of the function
invocation beyond the options specified for the associated socket.
That is, the semantics of this function are determined by the socket
options and the flags parameter. The latter is constructed by oring any
of the following values:

Value Meaning

MSG_DONTROUTE  Specifies that the data should not be subject
to routing

MSG_0OB Send out-of-band data

(SOCK_STREAM only)

See Also
recv(), recvfrom(), socket(), sendto().
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sendto

Syntax:
int sendto ( SOCKET so, const char * pcBuf, int iLen, int iFlags,
const struct sockaddr * psTo, int iTolen );

Description:
Sends data to a specific destination.

Parameters

SO A descriptor identifying a socket.

pcBuf A buffer containing the data to be transmitted.

iLen The length of the data in pcBuf.

iFlags Specifies the way in which the call is made.

PsTo An optional pointer to the address of the target
socket.

iITolen The size of the address in to.

Return Value

If no error occurs, sendto() returns the total number of characters
sent. (Note that this may be less than the number indicated by len.)
Otherwise, a value of SOCKET_ERROR is returned, and a specific
error code is returned in errno.

Error Codes

ENETDOWN SOCKETS has detected that the network
subsystem has failed.

EACCES The requested address is a broadcast
address, but the appropriate flag was not set.

EFAULT The pcBuf or psTo parameters are not part of

the user address space, or the psTo
argument is too small (less than the sizeof a
struct sockaddr).

ENETRESET The connection must be reset because
SOCKETS dropped it.

ENOBUFS SOCKETS reports a buffer deadlock.

ENOTCONN The socket is not connected
(SOCK_STREAM only).

ENOTSOCK The descriptor is not a socket.

EOPNOTSUPP MSG_OOB was specified, but the socket is

not of type SOCK_STREAM.
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ESHUTDOWN The socket has been shutdown; it is not
possible to sendto() on a socket after
shutdown() has been invoked with how set to

1or2.
EWOULDBLOCK The socket is marked as non-blocking and
the requested operation would block.
EMSGSIZE The socket is of type SOCK_DGRAM, and

the datagram is larger than the maximum
supported by SOCKETS.

ECONNABORTED The virtual circuit was aborted due to timeout
or other failure.

ECONNRESET The virtual circuit was reset by the remote
side.

EADDRNOTAVAIL The specified address is not available from
the local machine.

EAFNOSUPPORT Addresses in the specified family cannot be
used with this socket.

EDESTADDRREQ A destination address is required.

ENETUNREACH The network can't be reached from this host
at this time.

Remarks

sendto() is used on datagram or stream sockets and is used to write
outgoing data on a socket. For datagram sockets, care must be taken
not to exceed the maximum IP packet size of the underlying subnets.
If the data is too long to pass atomically through the underlying
protocol the error EMSGSIZE is returned, and no data is transmitted.

Note that the successful completion of a sendto() does not indicate
that the data was successfully delivered.

sendto() is normally used on a SOCK_DGRAM socket to send a
datagram to a specific peer socket identified by the psTo parameter.
On a SOCK_STREAM socket, the psTo and iTolen parameters are
ignored; in this case the sendto() is equivalent to send().

To send a broadcast (on a SOCK_DGRAM only), the address in the to
parameter should be constructed using the special IP address
INADDR_BROADCAST (defined in socket.h) together with the
intended port number. It is generally inadvisable for a broadcast
datagram to exceed the size at which fragmentation may occur, which
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implies that the data portion of the datagram (excluding headers)
should not exceed 512 bytes.

If no buffer space is available within the transport system to hold the
data to be transmitted, sendto() will block unless the socket has been
placed in a non-blocking I1/0 mode. On non-blocking SOCK_STREAM
sockets, the number of bytes written may be between 1 and the
requested length, depending on buffer availability on both t he local
and foreign hosts. The select() call may be used to determine when it
is possible to send more data.

iFlags may be used to influence the behavior of the function
invocation beyond the options specified for the associated socket.
That is, the semantics of this function are determined by the socket
options and the iFlags parameter. The latter is constructed by or-ing
any of the following values:

Value Meaning

MSG_DONTROUTE  Specifies that the data should not be subject
to routing.

MSG_OOB Send out-of-band data (SOCK_STREAM only

Out of band data)

See Also
recv(), recvfrom(), socket(), send().
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setsockopt

Syntax:

int setsockopt ( SOCKET so, int level, int optname,
const char * optval, int optlen );

Description:
Sets a socket option.

Parameters Description

SO A descriptor identifying a socket.

level The level at which the option is defined; the only
supported levels are SOL_SOCKET and
IPPROTO_TCP.

optname The socket option for which the value is to be set.

optval A pointer to the buffer in which the value for the
requested option is supplied.

optlen The size of the optval buffer.

Return Value

If no error occurs, setsockopt() returns 0. Otherwise, a value of
SOCKET_ERROR is returned, and a specific error code is returned in
errno.

Error Codes

ENETDOWN SOCKETS has detected that the network
subsystem has failed.

EFAULT optval is not in a valid part of the process
address space.

EINVAL level is not valid, or the information in optval
is not valid.

ENETRESET Connection has timed out when
SO_KEEPALIVE is set.

ENOPROTOOPT The option is unknown or unsupported. In

particular, SO_BROADCAST is not supported
on sockets of type SOCK_STREAM, while
SO_DONTLINGER, SO_KEEPALIVE,
SO_LINGER and SO_OOBINLINE are not
supported on sockets of type SOCK_DGRAM.

ENOTCONN Connection has been reset when
SO_KEEPALIVE is set.
ENOTSOCK The descriptor is not a socket.

5-244 ADAM-5510 Series User's Manual



Chapter 5 Programming and Function Library

Remarks

setsockopt() sets the current value for a socket option associated

with a socket of any type, in any state. Although options may exist at
multiple protocol levels, this specification only defines options that
exist at the uppermost "socket" level. Options affect socket operations,
such as whet her expedited data is received in the normal data stream,
whether broadcast messages may be sent on the socket, etc.

There are two types of socket options: Boolean options that enable or
disable a feature or behavior, and options which require an integer
value or structure. To enable a Boolean option, optval points to a
nonzero integer. To disable the option optval points to an integer

equal to zero. optlen should be equal to sizeof(int) for Boolean options.
For other options, optval points to the an integer or structure that
contains the desired value for the option, and optlen is the length of
the integer or structure.

SO_LINGER controls the action taken when unsent data is queued on
a socket and a closesocket() is performed. See closesocket() for a
description of the way in which the SO_LINGER settings affect the
semantics of closesocket(). The application sets the desired behavior
by creating a struct linger (pointed to by the optval argument) with the
following elements:

struct linger {
int |_onoff;
int |_linger;

}

To enable SO_LINGER, the application should set |_onoff to a non-
zero value, set |_linger to 0 or the desired timeout (in seconds), and
call setsockopt(). To enable SO_DONTLINGER (i.e. disable
SO_LINGER) |_onoff should be set to zero and setsockopt() should
be called.

By default, a socket may not be bound (see bind()) to a local address
which is already in use. On occasions, however, it may be desirable to
"re-use" an address in this way. Since every connection is uniquely
identified by the combination of local and remote addresses, there is
no problem with having two sockets bound to the same local address
as long as the remote addresses are different. To inform SOCKETS
that a bind() on a socket should not be disallowed because the
desired address is already in use by another socket, the application
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should set the SO_REUSEADDR socket option for the socket before
issuing the bind(). Note that the option is interpreted only at the time
of the bind(): it is therefore unnecessary (but harmless) to set the
option on a socket which is not to be bound to an existing address,
and setting or resetting the option after the bind() has no effect on this
or any other socket.

An application may request that SOCKETS enable the use of "keep-
alive" packets on TCP connections by turning on the SO_KEEPALIVE
socket option. If a connection is dropped as the result of "keep -alives"
the error code ENETRESET is returned to any calls in progress on the
socket, and any subsequent calls will fail with ENOTCONN.

The TCP_NODELAY option disables the Nagle algorithm. The Nagle
algorithm is used to reduce the number of small packets sent by a
host by buffering unacknowledged send data until a full-size packet
can be sent. However, for some applications this algorithm can
impede performance, and TCP_NODELAY may be used to turn it off.
Application writers should not set TCP_NODELAY unless the impact
of doing so is well-understood and desired, since setting
TCP_NODELAY can have a significant negative impact of network
performance. TCP_NODELAY is the only supported socket option
which uses level IPPROTO_TCP; all other options use level
SOL_SOCKET.

The following options are supported for setsockopt(). The Type
identifies the type of data addressed by optval.

Value Type Meaning

SO_BROADCAST BOOL Allow transmission of broadcast
messages on the socket.

SO_DEBUG BOOL Record debugging information.

SO_DONTLINGER BOOL Don't block close waiting for unsent

data to be sent. Setting this option is
equivalent to setting SO_LINGER
with |_onoff set to zero.

SO_DONTROUTE BOOL Don't route: send directly to interface.

SO_KEEPALIVE BOOL Send keepalives

SO_LINGER struct linger * Linger on close if unsent data is
present

SO_OOBINLINE BOOL Receive out-of-band data in the
normal data stream.

SO_RCVBUF Int Specify buffer size for receives

SO_REUSEADDR BOOL Allow the socket to be bound to an
address which is already in use.
(See bind().)
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SO_SNDBUF Int
TCP_NODELAY BOOL

BSD options not supported for setsockopt() are:

Value Type
SO_ACCEPTCONN BOOL
SO_ERROR Int
SO_RCVLOWAT Int
SO_RCVTIMEO Int
SO_SNDLOWAT Int
SO_SNDTIMEO Int
SO_TYPE Int
IP_OPTIONS

See Also

Specify buffer size for sends.
Disables the Nagle algorithm for
send coalescing.

Meaning

Socket is listening

Get error status and clear
Receive low water mark
Receive timeout

Send low water mark

Send timeout

Type of the socket

Set options field in IP header.

bind(), getsockopt(), ioctlsocket(), socket().
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shutdown

Syntax:
int shutdown ( SOCKET so, int how );

Description:
Disables sends and/or receives on a socket.

Parameters Description

o) A descriptor identifying a socket.

how A flag that describes what types of operation will no
longer be allowed.

Return Value

If no error occurs, shutdown() returns 0. Otherwise, a value of
SOCKET_ERROR is returned, and a specific error code is returned in
errno.

Error Codes

ENETDOWN  SOCKETS has detected that the network subsystem
has failed.

EINVAL how is not valid.

ENOTCONN  The socket is not connected (SOCK_STREAM only).

ENOTSOCK  The descriptor is not a socket.

Remarks
shutdown() is used on all types of sockets to disable reception,
transmission, or both.

If how is 0, subsequent receives on the socket will be disallowed. This
has no effect on the lower protocol layers. For TCP, the TCP window
is not changed and incoming data will be accepted (but not
acknowledged) until the window is exhausted. For UDP, incoming
datagrams are accepted and queued. In no case will an ICMP error
packet be generated.

If how is 1, subsequent sends are disallowed. For TCP sockets, a FIN
will be sent.

Setting how to 2 disables both sends and receives as described
above.
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Note that shutdown() does not close the socket, and resources
attached to the socket will not be freed until closesocket() is invoked.

Comments

shutdown() does not block regardless of the SO_LINGER setting on
the socket. An application should not re-use a socket after it has been
shut down.

See Also
connect(), socket().
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socket

Syntax:
SOCKET socket ( int af, int type, int protocol );

Description:
Creates a socket.

Parameters

af An address format specification. The only format
currently supported is PF_INET,
which is the ARPA Internet address format.

type A type specification for the new socket.

Protocol A particular protocol to be used with the socket, or 0 if

the caller does not wish to specify a protocol.

Return Value

If no error occurs, socket() returns a descriptor referencing the new
socket. Otherwise, a value of INVALID SOCKET is returned, and a
specific error code is returned in errno.

Error Codes

ENETDOWN SOCKETS has detected that the
network subsystem has failed.

EAFNOSUPPORT The specified address family is not
supported.

EMFILE No more file descriptors are
available.

ENOBUFS No buffer space is available. The
socket cannot be created.

EPROTONOSUPPORT The specified protocol is not
supported.

EPROTOTYPE The specified protocol is the wrong
type for this socket.

ESOCKTNOSUPPORT The specified socket type is not

supported in this address family.

Remarks

socket() allocates a socket descriptor of the specified address family,
data type and protocol, as well as related resources. If a protocol is
not specified (i.e. equal to 0), the default for the specified connection
mode is used.
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Only a single protocol exists to support a particular socket type using
a given address format. However, the address family may be given as
AF_UNSPEC (unspecified), in which case the protocol parameter
must be specified. The protocol number to use is particular to the
"communication domain" in which communication is to take place.

The following type specifications are supported:

Type Explanation

SOCK_STREAM Provides sequenced, reliable, two-way,
connection-based byte streams with an out-
of-band data transmission mechanism. Uses
TCP for the Internet address family.

SOCK_DGRAM Supports datagrams, which are
connectionless, unreliable buffers of a fixed
(typically small) maximum length. Uses UDP
for the Internet address family.

Sockets of type SOCK_STREAM are full-duplex byte streams. A
stream socket must be in a connected state before any data may be
sent or received on it. A connection to another socket is created with a
connect() call. Once connected, data may be transferred using send()
and recv() calls. When a session has been completed, a
closesocket() must be performed. Out-of-band data may also be
transmitted as described in send() and received as described in

recv().

The communications protocols used to implement a SOCK_STREAM
ensure that data is not lost or duplicated. If data for which the peer
protocol has buffer space cannot be successfully transmitted within a
reasonable length of time, the connection is considered broken and
subsequent calls will fail with the error code set to ETIMEDOUT.

SOCK_DGRAM sockets allow sending and receiving of datagrams to
and from arbitrary peers using sendto() and recvfrom(). If such a
socket is connect()ed to a specific peer, datagrams may be send to
that peer send() and may be received from (only) this peer using
recv().

See Also

accept(), bind(), connect(), getsockname(), getsockopt(), setsockopt(),
listen(), recv(), recvfrom(), select(), send(), sendto(), shutdown(),
ioctlsocket().
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gethostbyaddr

Syntax:
struct hostent * gethostbyaddr ( const char * pcAddr, int len, int type );

Description:
Gets host information corresponding to an address.

Parameters Description

pcAddr A pointer to an address in network byte order.

len The length of the address, which must be 4 for
PF_INET addresses.

type The type of the address, which must be PF_INET.

Return Value

If no error occurs, gethostbyaddr() returns a pointer to the hostent
structure described above. Otherwise it returns a NULL pointer and a
specific error number is returned in errno.

Error Codes

ENETDOWN SOCKETS has detected that the
network subsystem has failed.

WSAHOST_NOT_FOUND Authoritative Answer Host not found.

WSATRY_AGAIN Non-Authoritative Host not found, or
SERVERFAIL.

WSANO_ RECOVERY Non-recoverable errors, FORMERR,
REFUSED, NOTIMP.

WSANO_DATA Valid name, no data record of

requested type.

Remarks

gethostbyaddr() returns a pointer to the following structure which
contains the name(s) and address which correspond to the given
address.

struct hostent {
char * h_name;
char ** h_aliases;
short h_addrtype;
short h_length;
char ** h_addr_list;
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The members of this structure are:

Element Usage
h_name Official name of the host (PC).
h_aliases A NULL-terminated array of alternate names.

h_addrtype The type of address being returned; for SOCKETS
this is always PF_INET.

h_length The length, in bytes, of each address; for PF_INET,
this is always 4.

h_addr_list A NULL-terminated list of addresses for the host.
Addresses are returned in network byte order.

The macro h_addr is defined to be h_addr_list[0] for compatibility with
older software. The pointer which is returned points to a structure
which is allocated by SOCKETS. The application must never attempt
to modify this structure or to free any of its components. The
application should copy any information which it needs before issuing
any other SOCKETS API calls.

See Also
gethostbyname(),
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gethostbyname

Syntax:
struct hostent * gethostbyname ( const char * pszName );

Description:
Gets host information corresponding to a hostname.

Parameters Description
PszName A pointer to the name of the host.

Return Value

If no error occurs, gethostbyname() returns a pointer to the hostent
structure described above. Otherwise it returns a NULL pointer and a
specific error number is returned in errno.

Error Codes

ENETDOWN SOCKETS has detected that the
network subsystem has failed.

WSAHOST_NOT_FOUND Authoritative Answer Host not found.

WSATRY_AGAIN Non-Authoritative Host not found, or
SERVERFAIL.

WSANO_RECOVERY Non recoverable errors, FORMERR,
REFUSED, NOTIMP.

WSANO_DATA Valid name, no data record of

requested type.

Remarks

gethostbyname() returns a pointer to a hostent structure as
described under gethostbyaddr(). The contents of this structure
correspond to the hostname pszName.

The pointer which is returned points to a structure which is allocated
by SOCKETS. The application must never attempt to modify this
structure or to free any of its components. The application should copy
any information which it needs before issuing any other SOCKETS
API calls.
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A gethostbyname() implementation must not resolve IP address
strings passed to it. Such a request should be treated exactly as if an
unknown host name were passed. An application with an IP address
string to resolve should use inet_addr() to convert the string to an IP
address, then gethostbyaddr() to obtain the hostent structure.

See Also
gethostbyaddr()
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gethostname

Syntax:
int gethostname ( char * pszName, int iAddressLen );

Description:
Return the standard host name for the local machine.

Parameters Description

pszName A pointer to a buffer that will receive the host
name.

iAddressLen The length of the buffer.

Return Value
If no error occurs, gethostname() returns 0, otherwise it returns
SOCKET_ERROR and a specific error code is returned in errno.

Error Codes

EFAULT The iAddressLen parameter is too small

ENETDOWN  SOCKETS has detected that the network subsystem
has failed.

Remarks

This routine returns the name of the local host into the buffer specified
by the pszName parameter. The host name is returned as a null-
terminated string. The form of the host name is dependent on the
SOCKETS configuration file. However, it is guaranteed that the name
returned will be successfully parsed by gethostbyname().

See Also
gethostbyname().
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getprotobyname

Syntax:
struct protoent * getprotobyname ( const char * pszName );

Description:
Gets protocol information corresponding to a protocol name.

Parameters Description
pszName A pointer to a protocol name.

Return Value

If no error occurs, getprotobyname() returns a pointer to the protoent
structure described above. Otherwise it returns a NULL pointer and a
specific error number is returned in errno.

Error Codes

ENETDOWN SOCKETS has detected that the
network subsystem has failed.

WSANO_RECOVERY Non recoverable errors, FORMERR,
REFUSED, NOTIMP.

WSANO_DATA Valid name, no data record of

requested type.

Remarks

getprotobyname() returns a pointer to the following structure which
contains the name(s) and protocol number which correspond to the
given protocol pszName.

struct protoent {
char * p_name;
char ** p_aliases;
short p_proto;

¥

The members of this structure are:

Element Usage

p_name Official name of the protocol.

p_aliases A NULL-terminated array of alternate names.
p_proto The protocol number, in host byte order.
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The pointer which is returned points to a structure which is allocated
by the SOCKETS library. The application must never attempt to
modify this structure or to free any of its components. The application
should copy any information which it needs before issuing any other
SOCKETS API calls.

See Also
getprotobynumber()
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getprotobynumber

Syntax:
struct protoent * getprotobynumber ( int number );

Description:
Gets protocol information corresponding to a protocol number.

Parameters Description
number A protocol number, in host byte order.

Return Value

If no error occurs, getprotobynumber() returns a pointer to the
protoent structure described above. Otherwise it returns a NULL
pointer and a specific error number is returned in errno.

Error Codes

ENETDOWN SOCKETS has detected that the
network subsystem has failed.

WSANO_RECOVERY Non recoverable errors, FORMERR,
REFUSED, NOTIMP.

WSANO_DATA Valid name, no data record of

requested type.

Remarks

This function returns a pointer to a protoent struct ure as described
above in getprotobyname(). The contents of the structure correspond
to the given protocol number.

The pointer which is returned points to a structure which is allocated
by SOCKETS. The application must never attempt to modify this
struct ure or to free any of its components. The application should
copy any information which it needs before issuing any other
SOCKETS API calls.

See Also
getprotobyname()
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getservbyname

Syntax:
Gets service information corresponding to a service name and
protocol.

Description:
struct servent * getservbyname ( const char * pszName,
const char * proto );

Parameters Description

pszName A pointer to a service name.

proto An optional pointer to a protocol name. If this is
NULL, getservbyname() returns the first service
entry for which the pszName matches the s_name or
one of the s_aliases. Otherwise getservbyname()
matches both the pszName and the proto.

Return Value

If no error occurs, getservbyname() returns a pointer to the servent
structure described above. Otherwise it returns a NULL pointer and a
specific error number is returned in errno.

Error Codes

ENETDOWN SOCKETS has detected that the
network subsystem has failed.

WSANO_ RECOVERY Non recoverable errors, FORMERR,
REFUSED, NOTIMP.

WSANO_DATA Valid name, no data record of

requested type.

Remarks

getservbyname() returns a pointer to the following structure which
contains the name(s) and service number which correspond to the
given service pszName.

struct servent {
char * s_name;
char ** s_aliases;
short s_port;
char * s_proto;
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The members of this structure are:

Element Usage

S_name Official name of the service.

s_aliases A NULL-terminated array of alternate names.

s_port The port number at which the service may be
contacted. Port numbers are returned in network byte
order.

s_proto The name of the protocol to use when contacting the
service.

The pointer which is returned points to a structure which is allocated
by the SOCKETS library. The application must never attempt to
modify this structure or to free any of its components. The application
should copy any information which it needs before issuing

any other SOCKETS API calls.

See Also
getservbyport()
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getservbyport

Syntax
struct servent * getservbyport ( int port, const char * proto );

Description:
Gets service information corresponding to a port and protocol.

Parameters
port The port for a service, in network byte order.
proto An optional pointer to a protocol name. If this is

NULL, getservbyport() returnsthe first service entry
for which the port matches the s_port. Otherwise
getservbyport() matches both the port and the proto.

Return Value

If no error occurs, getservbyport() returns a pointer to the servent
structure described above. Otherwise it returns a NULL pointer and a
specific error number is returned in errno.

Error Codes

ENETDOWN SOCKETS has detected that the
network subsystem has failed.

WSANO_RECOVERY Non recoverable errors, FORMERR,
REFUSED, NOTIMP.

WSANO_DATA Valid name, no data record of

requested type.

Remarks
getservbyport() returns a pointer a servent structure as described
above for getservbyname().

The pointer which is returned points to a structure which is allocated
by SOCKETS. The application must never attempt to modify this
structure or to free any of its components. The application should copy
any information which it needs before issuing any other SOCKETS
API calls.

See Also
getservbyname()
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5.4.9 HTTP Functions (CGI_LIB*.LIB)
CGI Application API (Server API)
Introduction

The SOCKETS web servers, HTTPD.EXE and HTTPFTPD.EXE,
provide both a Spawning Common Gateway Interface (CGl) and an
Extention APl with the ability to extend the server to create dynamic
web pages, perform specialized tasks, etc. One of the extentions
provided is a Server Side Includes (SSI) interface using the CGl
interface, enabling a user to create web pages using HTML templates
with variable names, which is substituted in-time with specific values
The HTTPD Extension CGI works as follows: The extension has to
implement one function called the callback function. The server has a
number of functions that the extension may use, e.g. HttpSendData.
They are designed to give the extension sufficient control over any
http request.

Spawning CGl

An external program, indicated by the requested URL, is spawned. All
relevant information is passed as environment variables. The program
gets all input (e.g. posted data) from standard in and sends all
response through standard out.

This type of CGl is discouraged in favor of the Extension API.
The following CGI environment variables are supported:

CONTENT_TYPE
CONTENT_LENGTH
PATH, COMSPEC
REQUEST_METHOD

Enough free memory must be available when spawning a CGI
program, or no swapping or overlaying will be attempted. Since
COMMAND.COM uses all free memory, it follows that no CGI
program will be spawned if COMMAND.COM is the current
foreground program.

CGl programs must be small and must execute reasonably quickly.
While a CGI program is executing, the HTTP server is effectively
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blocked and cannot service any other requests. No console input or
output should be used. A CGI program is invoked by a URL containing
a path of /cgi-bin/<cgi-program> where <cgi-program> is the name of
an executable program which must be in the HTTP root directory or in
the path. Note that the "/cgi-bin/" part is stripped off and does not
represent a real directory. <Cgi-program> may be followed by a "?"
and a command line. On entry to the CGI program, the environment
variables listed above are set up and can be accessed.

If a command line is given, it can also be accessed in the normal way.
The CGI program generates a dynamic page by writing to STDOUT.
When the CGI program terminates, this output is sent to the remote
client (browser). The output can consist of a header and a body part
separated by an empty line. If the header contains a “Content-type:”
line, the content type will be set to that type and only the body will be
sent to the client. Otherwise all the output will be sent to the client
using content type “text/plain”. COMMAND.COM can be invoked as a
CGl program to perform simple DOS functions e.g. directory listings.
The following example performs a directory listing:

http://www.embedded-server.com/cgi-bin/command?/cdir

The next one performs a wide directory listing using a wild-card
specification:

http://www.embedded-server.com/cgi-bin/command?/cdir%20*.htm%20/w

Note the use of %20 to specify a space character.

Refer to the INDEX.HTM web page for an example of various ways of
calling CGI programs. The NUM.EXE program with source code
NUM.C, demonstrates the use of a header and body part building a
simple “page visited” web page: printf("Content-type: text/htmi\n\n”
"<html>\n<h1>\nThis page has been visited %d times\n</h1>\n",
number); printf("<P><P><A
HREF=\"/index.htm\">Back</A>.</htmI>\n");

Forms programming can be performed using either the GET or POST
methods. When GET is used, form data is copied to the command line
and is limited to 128 characters including the URL part. When the
POST method is used, the command line is also built. In addition,
form data are available from STDIN and is limited by disk space only.
See the forms programming example consisting of FORM.HTM,
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FORM.EXE and FORM.C for examples of using both the GET and
POST methods.

So that you may fully understand CGI programming, this detailed
explanation of the server operation is provided.

Whenever HTTPD receives a URL containing “/cgi-bin/”, it interprets
the rest of the URL as a DOS program to spawn and run to
completion. The full path parsed from the URL is used, implying that
the program should be in physical directory called “/cgi-bin/” or a
subdirectory thereof. E.g. “program.exe” should be in
“%HTTP_DIR%\cgi-bin\" if the request is “GET /cgibin/program.exe”.

While this “CGI program” is executing, the server can accept new
server connections, but will not respond to them before the CGI
program terminates. The CGI program can be any DOS program that
is small enough to fit into available memory. Since HTTPD is blocked
while the CGI program executes, user interaction should not be used
and the CGI program should complete in a reasonable time.
Operation on receiving a CGl URL:

If the CGI program name is followed by a "?", the rest of the line is
sent as a command line to the CGI program after converting all %n
combinations.

If a “Content-Type” header is encountered, the CONTENT_TYPE
environment variable is set to the given value and if a “Content-
Length” header is encountered, the CONTENT_LENGTH environment
variable is set to the given value. The PATH and COMSPEC
environment variables are copied to the new environment and the
REQUEST_METHOD environment variable is set to either GET or
POST.

If the POST method is used, the rest of the HTTP message is copied
to a temporary file that is then re-directed to stdin. The stdout stream
is redirected to another temporary file. After completion of the request,
the temporary files are deleted. They will be created in the
%HTTPTMP% directory.

The CGI program is now invoked. This program can check the
environment variables, access the command line and in the case of a
POST, read from stdin.
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All output that should be passed back to the HTTP client (Browser) is
written to stdout. A single header line followed by an empty line,
containing “Contenttype:

content_type” may be pre -pended to the data. This line will be used
to set the content-type of the data being sent back. If such a header is
not found, the content type will be set to “text/plain”.

Overview of the Extention API

The SOCKETS HTTP servers (HTTPD/HTTPFTPD) provide a facility
to call functions in other modules which may be TSR or transient
programs. These functions are referred to as “HTTPD extensions”.
HTTPD or HTTPFTPD must be loaded as a TSR using the /r switch. It
provides an API via software Interrupt 63Hex. The API can be located
by searching for a signature containing SockHTTPD starting 10 bytes
before the interrupt entry point and terminated by a 0 byte.

A CGl adapter is provided that simplifies the communication with the
server. It is located in a file called CGIADAP.C. The adapter finds the
signature and provides a C interface. It also intercepts the callback
function and performs a stack and context switch, which makes
implementing an extension much easier.

An HTTPD extension registers interest in a specific URL by calling the
HttpRegister() API specifying a “path”. Note that this path has nothing
to do with an actual file path on the server and will override any real
path that may be used for serving static pages. The HttpRegister()
function also specifies a Callback function to be called when the
actual request is received by HTTPD, a DWORD User ID to be used
in callbacks and whether requests should be allowed to overlap, i.e. a
new request can be received while still servicing a previous request or
requests.

The Callback function will be called when a request for the registered
path is received and as many times afterwards as is necessary to
complete the request. It is called with a parameter structure specifying
the reason for the request, the User ID, an HTTPD handle and values
specific to the reason for the callback, e.g. a pointer to the command
line on the initial callback. Other reasons for calling the Callback
function are to notify of new received data, connection closure by the
peer, readiness to accept more data and connection errors.
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The callback must return a value to indicate that it is still busy
handling the request, has completed the request or wants to abort the
request with an error. The HTTPD handle will be constant and unique
from the first callback to the completion of the request.

While in the Callback function, data can be read from the peer or sent
to the peer and a file can be submitted to be sent to the peer.

Note: Extensions are responsible for sending all HTTP header fields
to clients.

The following extensions have been developed for functional and
demonstrational purposes.

SSI Interface

If you want to display the current date and time, or a certain CGl
environment variable in your otherwise static document, you can go
through the trouble of writing a CGI program that outputs this small
amount of virtual data. Or better yet, you can use a powerful feature
called Server Side Includes (or SSI).

Server Side Includes are directives which you can place into your
HTML documents to output such data as environment variables and
file statistics.

For a detailed introduction, please visit
http://www.ora.com/info/cgi/ch05.html

A simple yet powerful interface is provided to perform Server Side
Includes (SSI) tasks. A user only has to implement one predefined
function and make use of only four API functions to unlock the power
of SSI.

The working of the interface is described at the top of the header file
ssi.h.

To use, include ssicgi.c in your project and include ssi.h in your
source files. Take a look at ssi.c for a simple example.
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Extention APl Examples

Five very simple examples are included to demonstrate the usage of
the Extention API. Source code is included, as well as make files.
Put all .htm and .exe files in the %HTTP_DIR% directory and start
HTTPD. Load all the cgi programs (you may use cgi.bat). All is in
place now and the examples may be accessed through index.htm.

The first four examples may operate in one of two modes:

As a TSR (resident) program: this is the default behavior. At this stage
unloading of the TSR is not supported. De-registration is possible by
loading the program again. This routine may be repeated.

As a transient program: use ‘/t command line switch to activate. This
option will immediately spawn ‘command.com’. From this pro mpt
other cgi programs may be loaded. The program exits when
‘command.com’ is exited by typing ‘exit’ at the prompt.

These programs are:

1. cgiecho A very simple program that accepts data from a user and
echoes it back nicely formatted. Get echoform.htm from the browser.
2. cgicount A page visit counter. Only updates between sessions if
transient (cgicount /t). Get num.htm from the browser.

3. cgiform Does the same as the old ill out the form and submit’
utility. Get caform.htm from the browser.

SSI A very simple SSI implementation that demonstrates the SSI
interfaces. Template.htm is filled by some variables. Get ssi.htm from
the browser.

The fifth example, FFUR, (Form-base File Upload Receiver) is only a
transient program, but can easily be adapted to be similar to the rest.
It handles the upload of a file as a POST command by filling out
ffur.htm.
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HTTPD Function Reference

CGIADAP.C is an interface program a user may utilize to implement
external extention CGI programs. This interface performs stack and
context switches, and provides ordinary C functions to access the http
server (HTTPD.exe).

The header file to use is CGIADAP.H.
The API may be used without using CGIADAP by making low level

calls which are detailed below. In this case the user must perform the
required stack and context switches if required.
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HttpRegister

Syntax:

int HttpRegister(far char *pfszPath,
int (far *pfCallback) (HTTP_PARAMS far *pfsHttpParams),
int iFlags, DWORD dwUserID);

Description:

The HttpRegister() function registers an interest in a URL, providing a
callback function. The callback is guaranteed to only be called when
DOS can be called. The DOS critical handler will be disabled and all
critical errors will result in an access error without any user
intervention. Since the callback happens at interrupt time, it should
execute for as short a time as possible. After a done or error return,

no further callbacks will be generated for the current request.

Only one callback will be active at any time. Calling an API function
while executing the callback function will not result in another callback
before the current callback has returned.

Parameter Description

pfszPath far pointer to the string identifying a URL. It should be an
exact match of the abs_path part of the URI minus the
leading '/'. For instance, If you want to capture all
http://myserver.com/cgi-bin/getpage.exe, you should
register 'cgibin/getpage.exe’'.

pfCallback Address of callback function.
Return values when returning from callback:
RET_OK not done, give me more upcalls
RET_DONE done, no more upcalls please
RET_ERR done, error

PfsHttpParams  Far pointer to HTTP parameter block.

pfsHttpParams->iReason
Reason for callback:
R_NEWREQ- New HTTP request. pszCommandLine
points to the command line passed in the
URL. The number contained in iValue
specifies the HTTP operation; RQ_GET
for GET and RQ_POST for POST.

R_INDATA - Input data available, iValue contains
count.

R_OUTDATA - Can send output data, iValue contains
count.

5-270 ADAM-5510 Series User's Manual



Chapter 5 Programming and Function Library

R_ENDDATA - Peer closed connection i.e. "end of input
data"
R_CLOSED - Connection closed.

pfsHttpParams->iHandle
HTTPD handle, used in subsequent API calls for this
request. The user should not modify it.

See HTAPIC.H for the other definitions

iflags F_OVERLAP -  Overlapped request (1),
non-overlapped request (0).
All other bits are reserved.
dwUserID Value passed to HttpRegister(); this value is for use by the
extension, HTTPD does not modify it.

Return value
0: OK
< 0: One of the error messages (SEE HTAPIC.H)

Low level calling parameters

AH APIF_REGISTER (0)
DS:SI pfszPath

ES:DI pfCallback

BX iFlags

CX:DX dwUserlD

Low level return parameters
Return code in AX.

Note that the stack and the data segment on entry will be that of
HTTPD. Depending on the memory model used for the extension and
the amount of stack space required, it may be required to switch
stacks during the callback.
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HttpDeRegister

Syntax:
int HttpDeRegister(char far *pfszPath);

Description:

The HttpDeRegister() function removes the interest in a URL. After
this call no more callbacks will be generated for this URL. Any
requests in progress will be terminated with an error to the peer. This
function must be called for all registrations made by a program before
terminating that program; otherwise the system will inevitably crash on
any subsequent request.

Parameter Description
pfszPath Far pointer to URL to de-register.

Return value
0: OK
< 0: One of the error messages (SEE HTAPIC.H)

Low level calling parameters
AH APIF_DEREGISTER (1)
DS:SI pfszPath

Low level return parameters
Return code in AX.
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HttpGetData

Syntax
int HitpGetData(int iHandle, char far *pfcBuf, int iCount);

Description:

The HttpGetData() function can be called when a POST operation
has been indicated by the callback to get data sent to the server by
the client. If more data is expected and the extension is busy
executing the callback function, a 0 return should be made from the
callback indicating it is still busy and getting more data should be
attempted at the next callback.

return:

>= 0 - ok, bytes received
< 0: One of the error messages (see htapic.h)

Parameter Description

iHandle Handle passed in pfsHttpParams.
pfcBuf Far pointer to buffer to receive data.
iCount Length of buffer.

Return value
>=0: OK, number of bytes received.
< 0: One of the error messages (SEE HTAPIC.H)

Low level calling parameters

AH APIF_GETDATA (2)
BX iHandle

DS:SI pfcBuf

CX iCount

Low level return parameters
Return code in AX.
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HttpSendData

Syntax
int HttpSendData(int iHandle, char far *pfcBuf, int iCount);

Description:
The HttpSendData() function is used to send data to the client.

If the return indicates that less than the requested number of bytes
has been sent and the extension is busy executing the callback
function, a 0 return should be made from the callback indicating it is
still busy. Then an attempt to send more data should be made at the
next callback.

All the required data should be sent to the client before an
HttpSubmitFile() function is used. After HttpSubmitFile(),
HttpSendData() should not be called again.

Parameter Description

iHandle Handle passed in pfsHttpParams.
pfcBuf Far pointer to buffer with data to send.
iCount Length of buffer.

Return value
>= 0: number of bytes actually sent
< 0: One of the error messages (SEE HTAPIC.H)

Low level calling parameters

AH APIF_SENDDATA (3)
BX iHandle

DS:SI pcBuf

CX iCount

Low level return parameters
Return code in AX.
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HttpSubmitFile

Syntax:
int HitpSubmitFile(int iHandle, char far *pfszFileName);

Description:

The HttpSubmitFile() function is used to submit a file to be sent to
the client in response to a request. The file will be logically appended
to any data already sent using HttpSendData(). The file should not be
exclusively opened when it is submitted. After it is transmitted,
transmit upcalls will be issued normally. This gives the user the ability
to send any number of files on the connection with arbitrary data in
between.

Parameter Description
iHandle Handle passed in pfsHttpParams.
pfszFileName Far pointer to name of file to submit.

Return value
0: OK
< 0: One of the error messages (SEE HTAPIC.H)

Low level calling parameters

AH APIF_SENDFILE (4)
BX iHandle
DS:SI pfszFileName
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HttpGetStatus

Syntax
int HttpGetStatus(void);

Description:

The HttpGetStatus() function gets the number of connections to the
server. It must also be used as a polling function when the server is
running in passive mode to dequeue and handle pending requests.

Parameter Description
None

Return value
>=0: Number of connections to server.
< 0: One of the error messages (SEE HTAPIC.H)

Low level calling parameters
AH APIF_GETSTATUS(6)

Low level return parameters
Return code in AX.
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HttpGetVersion

Syntax
int HttpDeRegister(void);

Description:
The HttpGetVersion() function gets the version of the running HTTP
server.

Parameter Description
None

Return value
>=0: Version number.
< 0: One of the error messages (SEE HTAPIC.H)

Low level calling parameters
AH APIF_GETVERSION (5)

Low level return parameters
Return code in AX.

ADAM-5510 Series User's Manual 5-277



Chapter 5 Programming and Function Library

GetStackPointer/GetStackSegment

Syntax
int SetStackPointer (void);
int SetStackSegment (void);

Description:
The GetStackPointer()/GetStackSegment() functions get the current
Stack Pointer/Segment.

Parameter Description
None

Return value
Current value of Stack Pointer/Segment.
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SetStackPointer/SetStackSegment

Syntax:
void SetStackPointer (int iPointer);
void SetStackSegment (int iSegment);

Description:
The SetStackPointer()/SetStackSegment() functions set the Stack
Pointer/Segment.

The stack pointer for callbacks is by default set to _SP - 1000, the first
time the HTTP APl is called. If you would need space on the stack, or
for some reason want to make it tighter, set the stack pointer for
callbacks manually. Be careful not to overwrite used memory.

Parameter Description
iPointer Value to set Stack Pointer to.

Return value
None

Constants and Definitions used by CGI API
Refer to HTAPIC.H.

SSI Definitions and functions
Refer to SSI.H.
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SOCKETS utilities make use of command-line parameters and/or
configuration files. Please be careful to note the name and location of
the configuration file used by the application you are working with. All
SOCKETS applications require that the kernel be loaded before the
application is run in order to function properly.

DHCPSTAT
DHCPSTAT displays the DHCP information for the machine.

Syntax
DHCPSTAT [r | V]

Options

The r option is for forcing a renewal of the DHCP lease.
The v option displays the SOCKETS version information.
Example

DHCPSTAT

This will display all the DHCP information, such as IP address and
lease time.
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FTP

FTP is a file transmitting and retrieving client that runs in interactive or
batch mode.

Syntax
FTP server [options]

Options
In
v
Ip=Port
[f=ScriptFile [ScriptParameters]

Remarks
Server
The name or ip address of a server to connect to.

In
Suppress progress indicator.
N
Verbose output for troubleshooting.
/p=Port
Connect to a server port other than the standard FTP port number of
21.
[f=ScriptFile

A file containing commands for the client to send to the server upon

connection. Simple parameter substitution is performed, with the

first element of ScriptParameters accessible as “%1,” etc.
ScriptParameters

Parameters to pass into the ScriptFile.

Return Codes
0 Success
1 Parameter error
2 SOCKETS not loaded
3 User aborted
4 Transfer aborted
5 Error writing local file
6 Error reading local file

Other Server returned error response code; to find that error code, add
390 to the response code returned by FTP. The result will always be
greater than or equal to 400 in this case.
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Example

FTP /n FTP.cdrom.com /f=getfile.scr /.2/simtelnet/msdos DIRS.TXT
(The file GETFILE.SCR):

user anonymous

pass root@

cd %l

binary

get %2

quit

FTP Commands

The commands entered at the FTP client can be interpreted and
translated to standard FTP commands to be sent to the server. The
FTP server might recognise more, or less, commands than the
standard list of commands as specified in RFC 959. The site
command is always server dependent. Some of the standard
commands are implemented differently in various servers. Useful
things to note are:

1. The put and get commands allow multiple file transfers by usage of
wild card characters. When getting files with paths or long names,
no translation of foreign file names are done. Specify a valid DOS
local_file name.

2. A short directory list (NLST) is obtained by Is and the long list with
dir.

3. Some of the commands can be abbreviated.

4. Some commands are aliases added for user comfort like bye, exit
and quit; get and mget; and put and mput.

5. The optional [local_file] parameter will, when specified, cause the
output of that command to be logged to a file. By specifying the file
as PRN you can get immediate printouts.

6. On some servers you might specify the optional [remote_file]
parameter as PRN or the printer output device to do remote
printing. (See also the site nopath command for the SOCKETS
FTP server.)

7. The F3 key and spacebar can be used to recall the last command
word by word. Below is a list of commands recognised by the
SOCKETS FTP client (some FTP servers might not offer all the
facilities):
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Command
abort
append

ascii

binary

bye

cd directory

cwd directory

dele file

dir [file | directory [local_file]]
exit

get remote_file(s) [local_file]

image

Is [file | directory [local_file]]
lcd directory

Idir [file | directory]

list [file | directory [local_file]]
mget remote_file(s) [local_file]
mkdir remote_directory

mput local_file(s) [remote_file]
nist [file | directory [local_file]]
pass [password]

pasv [on | off]

put local_file(s) [remote_file]

Pwd
quit
guote remote_command [args ...]

rmdir remote_directory
rnfr existing_filename
rnto new_filename

site sub-command
size file

shell

stat

System
type [il a]

user [username]
verbose [ on | off ]

Description

Cancel an incomplete transfer

"Put" a file at the server but append it if the file
exists

Synonym for type a

Synonym for type i

Synonym for quit

Synonym for cwd

Change server directory

Delete a server file

Synonym for list

Synonym for quit

Transfer a file from the server in the current
mode (type)

Synonym for type i

Synonym for nlst

Perform a local change directory

Give a local directory listing

Give a long directory listing

Synonym for get

Create a server directory

Synonym for put

Give a short names-only directory listing
Password for username

Report or change the status of the passive
transfer mode to enable firewall friendly file
transfers. (The SOCKETS FTP client always
tries to switch passive mode on at the start of a
session.)

Transfer a file to the server in the current mode
(type)

Print working directory at server

Terminate FTP session

Send a command to the server without

any interpretation

Remove (delete) a server directory

Rename a file, command 1 of 2

Rename a file, command 2 of 2

Send server specific commands

Report the file size in bytes as a 213 message
Shell to DOS for IFTP.EXE

Report the status of a transfer or active
connections

Return operating system information from the
server

Report or select the file transfer mode: image
(binary) or ASCII

Username to logon

Verbose mode reports more of the FTP
negotiations
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HTTPGET

HTTPGET is a simple web client that can retrieve the contents of a
URL to a local file.

Syntax
HTTPGET [-p] [-s] [-V]URL

Options
-p=Port
-s=Server
-V
localfile

Remarks
Port
Use to specify a remote port other than 80 to connect to.

Server
Use to specify a server name if the URL doesn’t contain one.

-V
Display extra output for troubleshooting.

localfile
Rather than keeping the filename from the URL, the contents may be
saved to a named file.

Example
HTTPGET http://www.datalight.com/images/logohead.gif
HTTPGET —v http://www.datalight.com/images/logohead.gif logo.gif
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IFSTAT

IFSTAT displays the status of the Interface and the version
information for SOCKETS.

Syntax
IFSTAT [i] [v]
Options

The i option shows the Interface status.
The v option shows the version information.

Example

IFSTAT v
This will display the SOCKETS version information
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IPSTAT

The IPSTAT utility returns statistics on IP and memory. Use IPSTAT
to check for error conditions and memory problems.

Syntax
IPSTAT

Example
IPSTAT

The follwing will be displayed (The values may differ):
IP stats at 160F:04C8:

Total Packets 2671
Smaller than minimum size 0

IP header length too small 0
Wrong IP version 0
Unsupported protocol 0
Memory available 9016
Memory allocation failures 0
Memory free errors 0
Minimum stack observed 886
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MAKEMAIL

MAKEMAIL packages the body text and any attachments for delivery
using the SENDMAIL application.

Syntax
MAKEMAIL —tToAddress —fFromAddress —sSubject —bBodyTextFile -
oOutputFileaAttachment

Options

ToAddress

The e-mail address of the recipient(s) of this mail. Additional recipients
are specified by repeated use of the —t parameter. If the ToAddress is
a name that can be resolved by either the DNS server or host file then
the @servername is not necessary.

FromAddress
Used to identify the sender of the message.

Subject
The subject line of the e-mail message.

BodyTextFile
The local file containing the body text of the e-mail message to deliver.

OutputFile
The local file name in which to store the prepared file for delivery by
SENDMAIL.This file is overwritten if it already exists!

Attachment

The name of a local file to be binary attached to this e-mail message.
Multiple attachments are created by repeated use of the —a parameter.
Files are attached as MIME parts, encoded with the application/x-
uuencode content type.

Example

MAKEMAIL -tfred@yahoo.com -fmary@yahoo.com —sStatus —
bmessage.txt —omail.dat

MAKEMAIL —tfred —tbarney —fwilma —sDinner —bmenu.txt —omail.dat
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MAKEMAIL —tfred —fwilma —sBowling —bbody.txt —aStone.jpg —
aRock.jpg —omail.dat

6-10 ADAM-5510 Series User's Manual



Chapter 6 Sockets Utility

SENDMAIL

SENDMAIL delivers e-mail messages packaged by the MAKEMAIL
application to an Internet mail server. SENDMAIL also creates a local
log file to indicate successful send or failures.

Syntax
SENDMAIL server file

Options

Server

The IP address or DNS name of the Internet mail server to receive the
message.

File
The file, created by the MAKEMAIL utility, to deliver.

Logging Format
Timestamp, Code String

Timestamp
Weekday Month Day Time Year

Code
Three digit integer. 000 means perfect success, 100-199 mean
usage error and 200-299 means TCP/IP error from server.

String
Human-readable explanation of the error code.

Example

SENDMAIL mail.datalight.com mail.dat
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XPING
XPING starts a continuous string of pings until stopped by a keystroke.

Syntax
XPING ip address [interval]

Remarks
ip address This may be a numeric address or a name address.

Options
interval The time to wait between pings in clock ticks.

Example
XPING 10.0.0.1 20

This will ping the address of 10.0.0.1 every 20 clock ticks.
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HTTP Server

Overview

The SOCKETS HTTP server, HTTPD.EXE, is a small,
fast, reliable and extendable web server that can run as
either an application or TSR. Apart from the minimum
required file download capability, the following additional
capabilities are provided:

1. Remote Console Server- ability to gain terminal-
type access to the server system, using a standard
browser, without the need to install any software on

the browser computer

2. Authentication — Both system wide and directory wise

3. CGI Extendibility — The ability to extend the server
to create dynamic web pages, perform specialized
tasks, etc.

4. A Server Side Includes (SSI) interface is provided
using the CGl interface, enabling a user to create
web pages using HTML templates with variable
names, which is substituted in- time with specific
values

5. Ability to run as a background process

6. Flexibility to control physical parameters such as
memory usage and number of connections

Server

The HTTP server is used to send static web pages
existing as files on the server or dynamically generated
web pages to a remote client (browser). Dynamic pages
can be generated in two ways:

1. Extension CGIl. By calling an external CGI handler,
the server provides an API to external handlers. A
Server Side Includes (SSI) interface is provided as
well, which makes it very easy to create powerful
interactive web pages.

2. Spawning CGI. By spawning programs with a
relatively short execution time to generate the
pages through a mechanism similar to CGlI, the
basic mechanism used by CGl is that arbitrary
programs can be spawned from the web server
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with input as received from the remote browser
and output that can be sent to the browser.

The Remote Console Server accepts input from a remote
client that is fed to the keyboard buffer for use by an
arbitrary program using it. It also monitors the screen
display buffer area and sends screen information to the
remote client.

The SOCKETS password file controls authentication.
Authentication is user specific and may also differ from
directory to directory. It may also be put off for either
some or all users. See the section on authentication.

The HTTP server can support multiple simultaneous
sessions. The GET and POST request methods are
implemented as well as the following MIME types:

text/html, text/plain, image/gif, image/jpeg,
image/jpeg and application/octet-stream. The MIME

type is determined by the file extension.
Remote Console Server

Initialization

The client (browser) will initialize a remote session. An
HTTP connection will be made to the HTTP server. The
downloaded page will contain the applet that will
automatically connect to the RCS on TCP port 81. An
example download page is supplied as REMCON.HTM.

Almost any application e.g. a text editor can be run
on the server. The remote keyboard and display
control the application as if they were locally attached.

On the remote side, the Java Applet acts as a simple
terminal emulator that displays what it receives from
the server and sends what is entered from the
keyboard to the server.
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It is not required to have a real display adapter on the
embedded system server, only to have display buffer
memory.

When a new connection is made, all the screen data, as
well as the cursor position, is sent to the client.
Subsequently the RCS keeps a watch on the video
memory and cursor position and

whenever a change is detected, the RCS sends the
changed data to the Java applet.

Keyboard data received from the client is passed to the
keyboard buffer making it available as keyboard input
for use by any application executing on the server.

Remote Console Client

The remote console client exists as a Java 1.3.1 applet,
supplied as RC.JAR, and will function on any Java 1.3.1
compliant browser. Please note that a security certificate
has not been compiled into RC.JAR so it is not compliant
with versions of the Netscape browser that require a
security certificate to run Java applets. A DOS based
client using SOCKETS is also supplied as RCCLI.EXE.
For additional information about RC.JAR or RCCLI.EXE,
please see the Utility Description Chapter.

Extension CGI

The SOCKETS HTTP servers (HTTPD/HTTPFTPD)
provide a facility to call functions in other modules which
may be TSR or transient programs. These functions are
referred to as “HTTPD extensions.” For more information
please see the “ROM -DOS Developer’s Guide” section
“CGlI Application API.
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Extension CGI Examples

Five very simple examples are included to demonstrate the
implementation of CGI. Source code is included.

Put all .htm and .exe files in the %HTTP_DIR% directory
and start HTTPD. Load all the cgi programs (you may use
cgi.bat). All is in place now and the examples may be
accessed through index.htm.

The first four examples may operate in one of two modes:

As a TSR (resident) program: this is the default behavior.
At this stage unloading of the TSR is not supported. De-
registration is possible by loading the program again. This
routine may be repeated.

As a transient program: use ‘/t' command line switch to
activate. This option will immediately spawn
‘command.com’. From this prompt other cgi programs may
be loaded. The program exits when ‘command.com’ is
exited by typing ‘exit’ at the prompt.

These programs are:

1. cgiecho A very simple program that accepts
data from a user and echoes it back nicely formatted. Get
echoform.htm from the browser.

2.cgicount A page visit counter. Only updates
between sessions if transient (cgicount /t) Get num.htm
from the browser.

3.cgiform Does the same as the old ‘fill out the form
and submit’ utility. Get caform.htm

from the browser.

4. SSI A very simple SSI implementation that
demonstrates the SSl interfaces. Template.htm is filled by
some variables. Get ssi.htmfrom the browser.

The fifth example, FFUR , (Form-base File Upload Receiver)
is only a transient program, but can easily be adapted to be
similar to the rest. It handles the upload of a file as a POST
command by filling out ffur.htm.
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Passive Mode

The server may be run in passive mode by specifying a ‘/p’
command line switch. When passive, the server will record
network events but only handle them once it is triggered by
a CGl user.

Server Memory

The server's memory usage may be controlled in two ways:
1. By specifying the amount of memory when going TSR.

2. By specifying the maximum number of connections the
server will allow.

Option 1 is the recommended option. Use Option 2 if you
have ‘heavy’ web pages — usually the type where pages
consist of frames and many images, etc. Connections are
generally reset when more connections are attempted
than the defined maximum. The client then must retry to
establish the lost connections, leading to a more
distributed load on the server.

Spawning CGI

An external program, indicated by the requested URL, is
spawned. All relevant information is passed as
environment variables. The CGI program gets all input (e.g.
posted data) from standard in and sends all response
through standard out. Spawning CGl is discouraged in
favor of Extension CGI. For more information please see
the “ROM-DOS Developer’s Guide” section

“CGlI Application API.

Authentication

Default authentication matches the capabilities of the FTP
server as documented in the section

“FTP Server’ on page 217. A file called "SOCKET.UPW"
should exist in the SOCKETS

(environment variable) directory.
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The default permission file controls remote console
access. Each listed user has a single-letter privilege
code set if he has privilege to use the Remote Console.
The code should be missing if that user does not have
Remote Console privilege.

An additional authentication feature is implemented -
htaccess. This feature provides a per- directory permission
override mechanism. It is enabled using '/t' as command
line switch. If htaccess is enabled, the default mechanism
may be skipped (but no default users or remote console
access will be available).

A file called HTACCESS (typically hidden) contains
authentication overrides to enable partial anonymous
access or additional password security to subdirectories,
etc. If this feature is activated, the server code will look for
HTACCESS files in each directory starting from the
requested path and continuing upward in the directory
structure (assuming the root directory to be at the top) until
an HTACCESS file is found. If no file is found, then the
default settings are used. An anonymous access entry is
available for the developer to specify that some
subdirectory is authorized for any user, although its parent
directory is password-protected. CGI scripts can also be
controlled via the HTACCESS mechanism.

HTTPD Program
The syntax for HTTPD is:
HTTPD [options] [<http_port>] [<rc_port>]

Any combination of these switches may be used. They should be
separated by at least one space.

Option Description

1? |h diéplay help screen

Ir run server in TSR mode

Is display server status

It enable htaccess directory level
authentication

lu unload if resident

Ic close listen

/d do not start remote console
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g allow old type (spawning) CGI
Ip Passive mode
/i=<InterruptNumber> Interrupt number for cgi API
/m=<MemorySize> set memory size
/n=<MaximumConnections> number of simultaneous connections
Ja=<ScreenX>, <ScreenY> set screen aspect
/v=<ScreenBufferSegment>[:  set video buffer address (hex)
<ScreenBufferOffset>]
K Unload and abort all active
connections
Remarks

ScreenX, ScreenY
The width and height of the screen
area to serve for the remote console
session. These values default to 80
and 25, respectively.

ScreenBufferSegment, ScreenBufferOffset
Together, a pointer to the top -left corner of
the display memory to serve for the
remote console session. These values
default to BOOO and 0000 respectively, for
monochrome display adapters and to
B800 and 0000 respectively, for color
display adapters.

MemorySize
The maximum amount of memory available
to the server. The default value is 32K. The
value of m can range from 8192 to 63472.
MaximumConnections
The maximum number of simultaneous connections
allowed by the server.
InterruptNumber
The interrupt number to access the CGI API.

http_port

HTTP port to listen on. This parameter
defaults to the standard HTTP port
number of 80.

rc_port

Remote Console port to listen on. This parameter defaults
to 81.

7-8 ADAM-5510 Series User's Manual



Chapter 7 HTTP and FTP Server Application

The “root” directory for web content is the current directory
when HTTPD is started. This can be changed by setting an
environment variable HTTP_DIR e.g.

SET HTTP_DIR=D\SERVERWEB

Format of "SOCKET.UPW"

This is the same file used for the FTP server’s
(FTPD.EXE) permissions. This file consists of lines
where each line contains a user's information. A line
starting with a # is considered a comment and is ignored.
Each line consists of four fields:

<Username> <Password> <Working Directory>
<Permissions> [# comment]

Username: The name of this user. Ifitis *, it
will be used when the client does
not specify a username.

Password: This user's password. If it is *, no
password is required

Working Directory: The user will only have access to this
directory and its subdirectories. Ifitis
‘I, this user has access to the whole
system. HTTP_DIR can be referred to
as ‘\'. If a relative path is specified, it is
appended to HTTP_DIR.

Permissions: IMPORTANT when a user is granted
both FTP and HTTP permissions, the
FTP permissions must appear first,
otherwise they will be ignored.
Operations allowed. May contain any
combination of the following tokens: e -
User may 'get' files
p - User may 'post' files
g - User may use cgi
m - User may use Re mote Console

Fields should be separated by single spaces. If any field is
missing the entry is ignored. A

comment may follow the last field (permissions) of the line.
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Note: If a default user is supplied, it should always appear
first in the list of users. Only users below the default user will
be considered.

Format of "htaccess"

Any directory may contain this file, and serve as
overrides to the general permissions for the containing
directory and all its subs until another htaccess is found.
This file consists of lines where each line contains a
user's information. A line starting with a # is considered
a comment and is ignored. Each line consists of three
fields:

<Username> <Password> <Permissions> [# comment]

username: The name of this user. If it is *, it will be
used when the client didn’t specify a
username.

Password This user's password. Ifitis *, no

password is required.

Permissions Operations allowed. may contain any
combination of following tokens:
e - User may 'get' files
p - User may 'post' files
g - User may use cgi

Fields should be separated by single spaces.If any field is
missing the entry is ignored. A

comment may follow the last field (permissions) of the line.

Note: If a default user is supplied, it should always appear
first in the list of users. Only users

below the default user will be considered.
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FTP Server

FTPDis a file server that can run either as an application or
as a TSR. The name of the server as displayed in the
banner is determined by the HOSTNAME environment
variable. If the environment variable is not set, the name
“Socket” is used. The user password file, SOCKET.UPW,
in the SOCKETS directory (indicated by the SOCKETS
environment variable) controls access.

A temporary file is created when a directory listing is
requested. This file is created in the current directory, but
can be created in any directory as specified in the FTPDIR
environment variable.

FTPD Program

The syntax for FTPD is:
FTPD [options] [<ftp_port>]

Option Description

1? h display help screen

Ir run server in TSR mode

Is display server status

u unload if resident

Ic close listen

/m=<MemorySize> set memory size

/n=<MaximumConnections> number of simultaneous connections

/k Abort all active connections and
unload

Remarks

MemorySize
The number of bytes of memory available to the server.
This value defaults to
32768.

MaximumConnections

The maximum number of simultaneous connections
allowed by the server.

ftp_port
FTPD will listen on the listed port. This
parameter defaults to the standard FTP port
number of 21.
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Configuration File

FTPD uses the standard SOCKET.UPW file for
validating logins. The file is composed of text
lines, each representing a login name, password,
and the configuration to use for a session
opened with those credentials. Space
characters separate the parameters in the file,
which are in the following format:

name password directory rights

The location of the username/password file
to be used by the server is specified by the
environment variable SOCKETS as follows:

%SOCKETS%\SOCKET.UPW

If the variable SOCKETS is not specified, the following file is
used:

\DL\SOCKETS\SOCKET.UPW

Configuration File Parameters
name
The login name of this record.

password
The password to authenticate a user trying to login as this
name.

directory
The starting directory for this user.

rights
Up to four characters specifying which permissions this
user is granted:
r means that this user has read access.
w means that this user has write access.

¢ means that this user has permission to make new
directories.

d means that this user has permission to

change to a directory other than his

starting location and subdirectories from

the starting location.

Example Socket.upw
Admin admin c:\ drwc
Guest * c:\guest dr
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Example Command Line

FTPD /m=40000 /r

FTP Server Commands

The following commands are recognised by the SOCKETS

FTP server:

Command

Abort
append

cwd directory

dele file

list [file | directory]
mkd remote_directory
nist [file | directory]
pass [password]
pasv [on | off]

retr remote_file

stor local_file

pwd

quit

rmd remote_directory
rnfr existing_filename
rnto new_filename
site [path | nopath]
site raw [interface]

site sub-command
size file

stat
system
type [i |l a]

user [username]

Description

cancel an incomplete transfer
"put” a file at the server but append it if
the file exists
change server directory
delete a server file
give a long directory listing
create a server directory
gives a short names-only directory listing
password for username
report or change the status of the
passive transfer mode to enable
firewall friendly file transfers. (The
SOCKETS FTP client always tries
to switch passive mode on at the
start of a session.)
transfer a file from the server in the current
mode
transfer a file to the server in the current
mode
print working directory
terminate FTP session
remove (delete) directory
rename a file, command 1 of 2
rename a file, command 2 of 2
use full path description (see
open a session to a raw host using one of
the raw lines (interfaces) specified
command to be passed on to raw host
report the file size in bytes as a message
prefixed with 213
report the status of a transfer or active
connections
return operating system information from
the server
report or select the file transfer mode
image (binary) or ASCII
username to logon
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Combined HTTP and FTP Server

HTTPFTPD is a combined HTTP and FTP server that can run
either as an application or as a TSR. By default, it processes
normal HTTP requests on port 80 and normal FTP requests
on port 21. It also serves a proprietary session displaying the
contents of text-mode display memory to the RC.JAR and
RCCLI client applications. This feature is commonly called
the “remote console.” If the HTTPFTPD server is loaded as a
DOS TSR program, set the environment variable, HTTP_DIR,
to the location of the INDEX.HTML file; for example, SET
HTTP_DIR=CA\DLSOCKETS\SERVER

HTTPFTPD Program
The syntax for FTTPD is:
HTTPFTPD [options] [<http_port> [<ftp_port> [<rc_port>]]]

Any combination of these switches may be used. They should be
separated by at least one space.

Option Description

1? |h display help screen

Ir run server in TSR mode

Is display server status

ft enable htaccess directory level
authentication

lu unload if resident

Ic close listen

/d do not start remote console

/g allow old type (spawning) CGlI
Ip Passive mode
/i=<InterruptNumber> Interrupt number for cgi API
/m=<MemorySize> set memory size
/n=<MaximumConnections> number of simultaneous connections
/a=<ScreenX>, <ScreenY> set screen aspec
Iv=<ScreenBufferSegment>[:  set video buffer address (hex)
<ScreenBufferOffset>]

/K Abort all active connections and unload
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Remarks

ScreenX, ScreenY

The width and height of the screen
area to serve for the remote console
session. These values default to 80
and 25, respectively.

ScreenBufferSegment, ScreenBufferOffset
Together, a pointer to the top -left corner of
the display memory to serve for the
remote console session. These values
default to BOOO and 0000 respectively, for
monochrome display adapters and to
B800 and 0000 respectively, for color
display adapters.

MemorySize

The maximum amount of memory available
to the server. The default value is 32K. The
value of m can range from 8192 to 63472.

MaximumConnections
The maximum number of simultaneous connections
allowed by the server.

InterruptNumber
The interrupt number to access the CGI API.

http_port

HTTP port to listen on. This parameter
defaults to the standard HTTP port
number of 80.

ftp_port
FTP port to listen on. This parameter defaults to the
standard FTP port number of 21

rc_port

Remote Console port to listen on. This parameter defaults
to 81.

Configuration File

HTTPFTPD uses the standard SOCKET.UPW
file for validating logins. The file is composed
of text lines, each representing a login name,
password, and the configuration to use for a
session opened with those credentials.
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Space characters separate the parameters in
the file, which are in the following format:

name password directory rights

The location of the username/password file
to be used by the server is specified by the
environment variable SOCKETS as follows:

%SOCKETS%\SOCKET.UPW
If the variable SOCKETS is not specified, the following file is
used:

\DL\SOCKETS\SOCKET.UPW

Configuration File Parameters

name
The login name of this record.

password

The password to authenticate a user trying to login as this
name.

directory
The starting directory for this user.

w means that this user has write access.

¢ means that this user has permission to make new
directories.

d means that this user has permission to
change to a directory other than his starting
location and subdirectories from the starting
location.

e means that this user may 'get' files

p means that this user may 'post' files

g means that this user may use cgi

m means that this user may use Remote Console

Example Command Lines

HTTPFTPD /m=40000 /r
HTTPFTPD /a=80,25 /v=a000:0000 /r
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Appendix A COM Port Register Structure

This appendix gives a short description of each module’s
registers. For more information, please refer to the
STARTECH 16C550 UART chip data book. All registers are
one byte. Bit 0 is the least significant bit, and bit 7 is the
most significant bit. The address of each register is specified
as an offset from the port base address (BASE), COML1 is
3F8h and COM2 is 2F8h.

DLAB is the “Divisor Latch Access Bit”, bit 7 of BASE+3.
BASE+0 Receiver buffer register when DLAB=0 and the
operation is a read.
BASE+0  Transmitter holding register when
DLAB=0 and the operation is write.
BASE+0 Divisor latch bits O - 7 when DLAB=1
BASE+1 Divisor latch bits 8-15 when DLAB=1.

Bytes BASE+0 and BASE+1 together form a 16-bit number,
the divisor, which determines the baud rate. Set the divisor

as follows:
Baud rate Divisor Baud rate Divisor
50 2304 2400 48
75 1536 3600 32
110 1047 4800 24
1335 857 7200 16
150 768 9600 12
300 384 19200 6
600 192 38400 3
1200 96 56000 2
1800 64 115200 1
2000 58 X X
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BASE+1 Interrupt Status Register (ISR) when DLAB=0
bit 0: Enable received-data-available interrupt
bit 1: Enable transmitter-holding-register-empty
interrupt
bit 2: Enable receiver-line-status interrupt
bit 3: Enable modem-status interrupt

BASE+2 FIFO Control Register (FCR)
bit 0: Enable transmit and receive FIFOs
bit 1: Clear contents of receive FIFO
bit 2: Clear contents of transmit FIFO

bits 6-7: Set trigger level for receiver FIFO

interrupt

Bit 7 Bit 6 FIFO trigger level
0 0 01
0 1 04
1 0 08
1 1 14

BASE+3 Line Control Register (LCR)

bit 0: Word length select bit 0

bit 1: Word length select bit 1

Bit 1 Bit 0 Word |e(2?ttsr;
0 0 5
0 1 6
1 0 7
1 1 8
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BASE+4 Modem Control Register (MCR)
bit 0: DTR
bit 1: RTS
BASE+5 Line Status Register (LSR)
bit 0: Receiver data ready
bit 1: Overrun error
bit 2: Parity error
bit 3: Framing error
bit 4: Break interrupt
bit 5: Transmitter holding register empty
bit 6: Transmitter shift register empty
bit 7: At least one parity error, framing error or
break indication in the FIFO
BASE+6 Modem Status Register (MSR)
bit 0: Delta CTS
bit 1: Delta DSR
bit 2: Trailing edge ring indicator
bit 3: Delta received line signal detect
bit 4: CTS
bit 5: DSR
bit 6: RI
bit 7: Received line signal detect
BASE+7 Temporary data register
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Appendix B Data Formats and I/O Ranges

B.1

Analog Input Formats

The ADAM analog input modules can be configured to
transmit data to the host in Engineering Units.

Engineering Units

Data can be represented in Engineering Units by setting bits
0 and 1 of the data format/checksum/integration time
parameter to 0. This format presents data in natural units,
such as degrees, volts, millivolts, and milliamps. The
Engineering Units format is readily parsed by the majority of
computer languages because the total data string length,
including sign, digits and decimal point, does not exceed
seven characters.

The data format is a plus (+) or minus (-) sign, followed
by five decimal digits and a decimal point. The input
range which is em- ployed determines the resolution, or
the number of decimal places used, as illustrated in the
following table:

Input Range Resolution

+15 mV, £50 mV 1 pV (three decimal places)

+100 mV, £150 mV, +500 mV 10 pV (two decimal places)

+1V,+#25V, 5V 100 pV (four decimal places)
+10V 1 mV (three decimal places)

+20 mA 1 pA (three decimal places)

Type J and T thermocouple 0.01°C (two decimal places)

Type K, E, R, S, and B

o .
thermocouple 0.1°C (one decimal place)
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Example 1

The input value is -2.65 V and the corresponding analog
input module is configured for a range of +5 V. The
response to the Analog Data In command is:

-2.6500(cr)

Example 2

The input value is 305.5°C. The analog input module is
configured for a Type J thermocouple whose range is 0°C
to 760°C. The re- sponse to the Analog Data In
command is:

+305.50(cr)

Example 3

The input value is +5.653 V. The analog input module is
configured for a range of £5 V range. When the
engineering units format is used, the ADAM Series analog
input modules are configured so that they automatically
provide an over range capability. The response to the
Analog Data In command in this case is:

+5.6530(cr)
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B.2 Analog Input Ranges - ADAM-5017
Input -
P Data K Displayed Actual
Module Code Range Formats +F.S. Zero F.S. Resoliition Vo
Description
Engineering | 15000 | +00.000 | -10.000 ey
Units
08h +10V %of FSR | +100.00 | #000.00 | -100.00 | 0.01% Ri%fggg/
Two's
complement | FFF 0000 8000 1LSB
Engineering | 15,0000 | 0.0000 | -5.0000 | 100.00 v
09h 5V %Oof FSR | +100.00 | #000.00 | -100.00 | 0.01% Ri%fggg/
Two's 7EEF 0000 8000 118
Complement
Engineering | 110000 | £0.0000 | -1.0000 | 100.00 v
0Ah 1V %ofFSR | +100.00 | £000.00 | -100.00 | 0.01% | Reading/
10000
Two's 7EEF 0000 8000 1LsB
Complement
ADAM-5017 plem;
Engineering | 50600 | £000.00 | -500.00 10 pv
Units
OBh | +500mV | %ofFSR | +10000 | 000.00 | -10000 | 0.01% | Readnd/
Two's
complement | FFF 0000 8000 1LSB
Engineeting | 115000 | 00000 | 15000 | 10V
nits
OCh | #150mv | 9%ofFSR | +100.00 | 000.00 | -10000 | 0.01% | ReAdnd/
Two's
complement | FFF 0000 8000 1LSB
Engineering | 120000 | 00000 | -20.000 1av
nits
0Dh +20 mA % of FSR +100.00 | +000.00 | -100.00 0.01% Rela(\)%igg/
Two's 7EEF 0000 8000 118

Complement
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B.3 Analog Input Ranges - ADAM-5018
Input .
Mode | TEE | Range | 08| 4R | zeo | Fs. | REPRVEL | GOUS
Description
Engineering | 15000 | +00.000 | -15.000 | 1pv
Units
00h +15mV %of FSR | +100.00 | +000.00 | -100.00 | 0.01% ?ggg'”gl
Two's 7FFF 0000 8000 1LSB
Complement
Engineering | 56 000 | +00.000 | -50.000 | 1pv
Units
01h +50 mV %of FSR | +100.00 | +000.00 | -100.00 | 0.01% Tg’gd'“g/
Two's 7FFF 0000 8000 1LSB
Complement
Engineering | 114000 | £000.00 | -100.00 | 10 pv
Units
02h +100 mV %of FSR | +100.00 | +000.00 | -100.00 | 0.01% Tg’gd'“g/
Two's TFFF 0000 8000 1LSB
Complement
Engineering | 54409 | +000.00 | -500.00 | 10 pv
Units
03h +500 mV %of FSR | +100.00 | +000.00 | -100.00 | 0.01% Tgad'ng/
ADAM-5018
Two's 7FFF 0000 8000 1LSB
Complement
Bngineering | .1 5000 | +0.0000 | -1.0000 | 100 pv
Units
04h +1V %of FSR | +100.00 | +000.00 | -100.00 | 0.01% nggé“gl
Two's
Complement | 7FFF 0000 8000 1LSB
Bngineering | .5 5000 | +0.0000 | -2.5000 | 100 pv
Units
05h 25V %of FSR | +100.00 | +000.00 | -100.00 | 0.01% ?ggg(')"g/
Two's 7FFF 0000 8000 1LSB
Complement
Engineering
e +20.000 | +00.000 | -20.000 | 1pA
06h +20 mA %of FSR | +100.00 | +000.00 | -100.00 | 0.01% ?ggg'”g/
Two's
Complement | 7FFF 0000 8000 1LSB
07h Not Used
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Maximum

Minimum

Range Input Range Data o P Displayed Actual
Module A Specified Specified Ny
Code Description Formats Signal Signal Resolution Value
Engineering | 76000 | +000.00 | 0.1°C
Units
Type J .
OEh Thermocouple | % of FSR +100.00 | +000.00 | 0.01% ?gad'”g/
0°C to 760°C
Two's 7FFF 0000 1LSB
Complement
Engineering | 1570 9 +0000.0 0.1°C
Units
Type K .
OFh Thermocouple % of FSR +100.00 +000.00 0.01% ?gadlng/
0°C to 1370°C
Two's 7FFF 0000 1LSB
Complement
Sﬂﬁ's”ee”"g +400.00 | -100.00 0.1°C
Type T
Thermocouple Reading/
10h -100°C to % of FSR +100.00 -025.00 0.01% 10
400°C .
Two's 7FFF E000 1LSB
Complement
Engineering o
Units +1000.00 +0000.0 0.1°C
Type & Reading/
ADAM-5018 11h Thermocouple % of FSR +100.00 +000.00 0.01% 10
0°C to 1000°C
Two's 7FFF 0000 1LSB
Complement
Sﬂﬁis”ee”"g +17500 | +05000 | 0.1°C
Type R
Thermocouple Reading/
12h 500°C to % of FSR +100.00 +028.57 0.01% 10
1750°C .
Two's 7FFF 2492 1LSB
Complement
Sﬂﬁ's”ee”"g +17500 | +0500.00 | 0.1°C
Type S
Thermocouple Reading/
13h 500°C to % of FSR +100.00 +028.57 0.01% 10
1750°C .
Two's 7FFF 2492 1LsB
Complement
Engineering | 18000 | +05000 | 0.1°C
Type B Units
Thermocouple o o Reading/
14h 500°C to % of FSR +100.00 +027.77 0.01% 10
1800°C ,
Two's 7FFF 2381 1LSB
Complement
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B.4 Analog Input Ranges - ADAM-5017H

gﬁgge ggﬁée Data Formats ;'(:::::e zero Scale Fl gfsptl)zlil},t?gn

00h +10 V Engineering 11 0 -11 2.7mv
Two's Comp OFFF 0 EFFF 1

01h 0~10V Engineering 11 0 Don't care 2.7mv
Two's Comp OFFF 0 Don't care 1

02h 5V Engineering 55 0 -5.5 1.3 mv
Two's Comp OFFF 0 EFFF 1

03h 0~5V Engineering 55 0 Don't care 1.3mv
Two's Comp OFFF 0 Don't care 1

04h +25V Engineering 2.75 0 -2.75 0.67 mV
Two's Comp OFFF 0 EFFF 1

05h 0~25V Engineering 2.75 0 Don't care 0.67 mV
Two's Comp OFFF 0 Don't care 1

06h +1V Engineering 1.375 0 -1.375 0.34 mVv
Two's Comp OFFF 0 EFFF 1

07h 0~1V Engineering 1.375 0 Don't care 0.34 mVv
Two's Comp OFFF 0 Don't care 1

08h +500 mV Engineering 687.5 0 -687.5 0.16 mV
Two's Comp OFFF 0 EFFF 1

0%h ?n\~/ 500 Engineering 687.5 0 Don't care 0.16 mV
Two's Comp OFFF 0 Don't care 1

Oah 4 ~20mA Engineering 22 4.0 Don't care 5.3 pA
Two's Comp OFFF 02E9 Don't care 1

Obh 0~20mA | Engineering 22 0 Don't care 5.3 uA
Two's Comp OFFF 0 Don't care 1

Note: The full scale values in this table are theoretical values for your
reference; actual values will vary.
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B.5 Analog Output Formats
You can configure ADAM analog output modules to receive
data from the host in Engineering Units.
Engineering Units
Data can be represented in engineering units by setting bits
0 and 1 of the data format/checksum/integration time
parameter to 0. This format presents data in natural units,
such as milliamps. The Engineering Units format is
readily parsed by the majority of computer languages as the
total data string length is fixed at six characters: two
decimal digits, a decimal point and three decimal digits. The
resolutionis 5 pA.
Example:
An analog output module on channel 1 of slot 0 in an
ADAM-5000 system at address 01h is configured for a 0
to 20 mA range. If the output value is +4.762 mA, the
format of the Analog Data Out command would be
#01S0C14.762<cr>
B.6 Analog Output Ranges
Output ata Maximym Minirr_\gm isplaye
ecote | e | romas | See | Spoed | R
Engtifnes””g 20.000 00.000 5pA
30 0to 20 mA % of Span +100.00 +000.00 5 pA
He)g"igzgma' FFF 000 5 A
E”‘-’Jﬁgi”g 20.000 04.000 5 A
31 41020 mA % of Span +100.00 +000.00 5 pA
He)g"iﬁgf;ma' FFF 000 5 A
Englzr:]eiging 10.000 00.000 2.442 mv
32 Oto10V % of Span +100.00 +000.00 2.442 mV
Heﬁng;ma' FFF 000 2.442 mv
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B.7

ADAM-5013 RTD Input Format and Ranges

Range
Code (hex)

Input Range
Description

Data Formats

Maximum
Specified
Signal

Minimum
Specified
Signal

Displayed
Resolution

20

100 Ohms
Platinum RTD
-100 to 100°C
a=0.00385

Engineering Units

+100.00

-100.00

+0.1°C

21

100 Ohms
Platinum RTD 0
to 100°C
a=0.00385

Engineering Units

+100.00

+000.00

+0.1°C

22

100 Ohms
Platinum RTD 0
to 200°C
a=0.00385

Engineering Units

+200.00

+000.00

+0.2°C

23

100 Ohms
Platinum RTD 0
to 600°C
a=0.00385

Engineering Units

+600.00

+000.00

+0.6°C

24

100 Ohms
Platinum RTD
-100 to 100°C
a=0.00392

Engineering Units

+100.00

-100.00

+0.1°C

25

100 Ohms
Platinum RTD 0
to 100°C
a=0.00392

Engineering Units

+100.00

+000.00

+0.1°C

26

100 Ohms
Platinum RTD 0
to 200°C
a=0.00392

Engineering Units

+200.00

+000.00

+0.2°C

Note: See next page for table continuation.
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Note: This table continued from previous page.

100 Ohms
Platinum RTD Engineering o
27 010600°C o +600.00 +000.00 +0.6°C
a=0.00392
120 Ohms Engineerin
28 Nickel RTD Ungs 9 +100.00 -80.00 £0.1°C
-80 to 100°C
120 Ohms Engineerin
29 Nickel RTD 0 Ungs 9 +100.00 +000.00 +0.1°C
to 100°C
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ADAM 5000 AI/AO Scaling

Module Type ngv%e R:'iir;%e Scale Low Scale High Flgraf;t
-100 100 0 65535 U168
0 100 0 65535 U16B
S85(IEC) 0 200 0 65535 U16B
0 600 0 65535 U16B
5013RTD -100 100 0 65535 U16B
395(JIS) 0 100 0 65535 U168
0 200 0 65535 U16B
0 600 0 65535 U16B
Ni -80 100 0 65535 U168
0 100 0 65535 U16B
mV -150 150 0 65535 U16B
mv -500 500 0 65535 U168
5017l \ -1 1 0 65535 U16B
\Y -5 5 0 65535 U168
\Y -10 10 0 65535 U16B
mA -20 20 0 65535 U16B
mV -500 500 0 4095 ui2B
mV 0 500 0 4095 uizB
\ -10 10 0 4095 U12B
\Y 0 10 0 4095 uil2B
\ -5 5 0 4095 U12B
5017H Al \ 0 5 0 4095 U12B
\Y -2.5 2.5 0 4095 u12B
\ 0 25 0 4095 U12B
\Y -1 1 0 4095 ui12B
\ 0 1 0 4095 U12B
mA 4 20 0 4095 U12B
mA 0 20 0 4095 U12B
mvV -15 15 0 65535 U16B
mV -50 50 0 65535 U16B
mV -100 100 0 65535 uU16B
mv -500 500 0 65535 U16B
\Y -1 1 0 65535 uU16B
\Y -2.5 25 0 65535 uU16B
mA -20 20 0 65535 U16B
So18 Al TIC(J) 0 760 0 65535 U16B
TIC(K) 0 1370 0 65535 uU16B
TIC(T) -100 400 0 65535 u16B
TIC(E) 0 1000 0 65535 U16B
TIC(R) 500 1750 0 65535 U16B
TIC(S) 500 1750 0 65535 uU16B
T/C(B) 500 1800 0 65535 U16B
\Y 0 10 0 4095 uiz2B
5024 AO mA 4 20 0 4095 uU12B
mA 0 20 0 4095 U12B
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EIA RS-485 is the industry’s most widely used bidirectional,
balanced transmission line standard. It is specifically developed
for industrial multi-drop systems that should be able to transmit
and receive data at high rates or over long distances.

The specifications of the EIA RS-485 protocol are as follows:

¢ Maximum line length per segment: 1200 meters (4000
feet)

U Throughput of 10 Mbaud and beyond -Differential
transmission
(balanced lines) with high resistance against noise

¢ Maximum 32 nodes per segment

¢ Bi-directional master-slave communication over a
single set of twisted-pair cables

U Parallel connected nodes, true multi-drop

ADAM-5510 Series Controller is fully isolated and use just a
single set of twisted pair wires to send and receive! Since the
nodes are connected in parallel they can be freely disconnected
from the host without affecting the functioning of the remaining
nodes. An industry standard, shielded twisted pair is preferable
due to the high noise ratio of the environment. When nodes
communicate through the network, no sending conflicts can
occur since a simple command/response sequence is used.
There is always one initiator (with no address) and many slaves
(with addresses). In this case, the master is a personal
computer that is connected with its serial, RS-232, port to an
ADAM RS-232/RS-485 converter. The slaves are the
ADAM-5510 Series Controller. When systems are not
transmitting data, they are in listen mode. The host computer
initiates a command/response sequence with one of the
systems. Commands normally contain the address of the
module the host wants to communicate with. The system with
the matching address carries out the command and sends its
response to the host.
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C.1 Basic Network Layout

Multi-drop RS-485 implies that there are two main wires in a
segment. The connected systems tap from these two lines
with so called drop cables. Thus all connections are parallel
and connecting or discon- necting of a node doesn't affect
the network as a whole. Since ADAM-5510 Series Controller
use the RS-485 standard, they can connect and
communicate with the host PC. The basic layouts that can be
used for an RS-485 network are:

Daisychain

The last module of a segment is a repeater. It is directly
connected to the main-wires thereby ending the first segment
and starting the next segment. Up to 32 addressable systems
can be daisychained . This limitation is a physical one. When
using more systems per segment the IC driver current rapidly
decreases, causing communication errors. In total, the
network can hold up to 64 addressable systems. The limita-
tion on this number is the two-character hexadecimal address
code that can address 64 combinations. The ADAM converter,
ADAM repeaters and the host computer are non addressable
units and therefore are not included in these numbers.

D | Segment 1 | Segment 2
I I

Coverter Repeater
RS232/RS485 1

@ RS-485 . @
Limd G G G

RS-232

Figure C-1: Daisychaining
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Star Layout

In this scheme the repeaters are connected to drop-down
cables from the main wires of the first segment. A tree
structure is the result. This scheme is not recommended
when using long lines since it will cause a serious amount of
signal distortion due to signal reflections in several
line-endings.

D Covarter
RS232MS485

— @ RS;4§5

RS-232

rapeater1 @I repaatarz @I repeararN @I

il
m ADAM I'0
MODULES

Figure C-2: Star structure

C-4 ADAM-5510 Series User’s Manual



Appendix C RS-485 Network

Random

This is a combination of daisychain and hierarchical structure.

()

Coverter Repeater
RS232/RS485 2

I

RS-232

RS-485
@ -
— 13 LI

EM* \ ADAM-5510/P31

SYSTEM

Figure C-3: Random structure
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C.2 Line Termination

Each discontinuity in impedance causes reflections and distortion.
When a impedance discontinuity occurs in the transmission line the
immediate effect is signal reflection. This will lead to signal
distortion. Specially at line ends this mismatch causes problems.
To eliminate this discontinuity, terminate the line with a resistor.

PROBE HERE
Ufk-]
RX — DRIVER RECEIVER RX
/
Rt= 120 Q |
Rt= 47 Q W
Rt=470Q

Figure C-4: Signal distortion

The value of the resistor should be a close as possible to the
charac- teristic impedance of the line. Although receiver devices
add some resistance to the whole of the transmission line, normally
it is sufficient to the resistor impedance should equal the
characteristic impedance of the line.

Example: Each input of the receivers has a nominal input
impedance of 18 k feeding into a diode transistor- resistor
biasing network that is equivalent to an 18 k  input resistor tied
to a common mode voltage of 2.4 V. It is this configuration, which
provides the large common range of the receiver required for
RS-485 systems! (See Figure D-5 below).
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Figure C-5: Termination resistor locations

Because each input is biased to 2.4 V, the nominal
common mode voltage of balanced RS-485 systems, the
18 k on the input can be taken as being in series across
the input of each individual receiver. If thirty of these
receivers are put closely together at the end of the
transmission line, they will tend to react as thirty 36k
resistors in parallel with the termination resistor. The overall
effective resistance will need to be close to the
characteristics of the line. The effective parallel receiver
resistance Re will therefore be equal to:

Re= 36 x 10%30 = 12000

While the termination receptor Rrwill equal:

Rr = Ro/ [1 - RO/RP]

Thus for a line with a characteristic impedance of 100
resistor Rr= 100/[1 - 100/1200] = 110Q2

Since this value lies within 10% of the line characteristic
impedance.
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Thus as already stated above the line termination resistor R+
will normally equal the characteristic impedance Z.. The star
connection causes a multitude of these discontinuities since
there are several transmission lines and is therefore not
recommend.

Note: The recommend method wiring method, that
causes a minimum amount of reflection, is daisy
chaining where all receivers tapped from one
transmission line needs only to be terminated
twice.

C.3 RS-485 Data Flow Control

The RS-485 standard uses a single pair of wires to send and
receive data. This line sharing requires some method to
control the direction of the data flow. RTS (Request To Send)
and CTS (Clear To Send) are the most commonly used

methods.
Host command L Module reply
. g P

RTS

—

Figure C-6: RS-485 data flow control with RTS

Intelligent RS-485 Control

ADAM-4510 and ADAM-4520 are both equipped with an I/O
circuit which can automatically sense the direction of the data
flow. No handshaking with the host (like RTS, Request to Send)
is necessary to receive data and forward it in the correct
direction. You can use any software written for half-duplex
RS-232 with an ADAM network without modification. The
RS-485 control is completely transparent to the user.
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Field Grounding and Shielding Application

Overview

Unfortunately, it's impossible to finish a system integration
task at one time. We always meet some trouble in the field. A
communication network or system isn't stable, induced noise
or equipment is damaged or there are storms. However, the
most usual issue is just simply improper wiring, ie, grounding
and shielding. You know the 80/20 rule in our life: we spend
20% time for 80% work, but 80% time for the last 20% of the
work. So is it with system integration: we pay 20% for Wire /
Cable and 0% for Equipment. However, 80% of reliability
depends on Grounding and Shielding. In other words, we
need to invest more in that 20% and work on these two
issues to make a highly reliable system. This application note
brings you some concepts about field grounding and
shielding. These topics will be illustrated in the following

pages.
1. Grounding
11 The ‘Earth’ for reference
1.2 The ‘Frame Ground’ and ‘Grounding Bar’
1.3 Normal Mode and Common Mode
14 Wire impedance
15 Single Point Grounding
2. Shielding
2.1 Cable Shield
2.2 System Shielding

3. Noise Reduction Techniques

4. Check Point List
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D.1 Grounding

D-1.1 The ‘Earth’ for reference

Why we think the L
EARTH as GROUND? =

As you know that tha EARTH can t ba conductiva indaad.
But those parallel reslstors make the EARTH as a single
point and Just for reference.

Figure D-1: Think the EARTH as GROUND.

As you know, the EARTH cannot be conductive. However,
all build- ings lie on, or in, the EARTH. Steel, concrete and
associated cables (such as lighting arresters) and power
system were connected to EARTH. Think of them as
resistors. All of those infinite parallel resistors make the
EARTH as a single reference point.
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D-1.2 The ‘Frame Ground’ and ‘Grounding Bar’

Single Phase,Three Line

Neutral is the physical cable from Generator.
Ground is the local physical cable that connected to
Ground Bar.

Figure D-2: Grounding Bar.

Grounding is one of the most important issues for our system.
Just like Frame Ground of the computer, this signal offers a
reference point of the electronic circuit inside the computer. If
we want to communicate with this computer, both Signal
Ground and Frame Ground should be connected to make a
reference point of each other’s electronic circuit. Generally
speaking, it is necessary to install an individual grounding
bar for each system, such as computer networks, power
systems, telecommunication networks, etc. Those individual
grounding bars not only provide the individual reference
point, but also make the earth a our ground!
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Normal Mode & Common Mode

T Neutral
Y ——LlIve (Hot)
= 110V
v S Ground

Narmal Mode: rafers ta defacts accurring betwean the live and nautral conductors,
Narmal mode |s sormatimas abbraviated as NM, or L =N for llve - to-nautral.
Common Mode: refers to defacts occurring batween alther canducter and ground.,
It Is somstimes abbreviated as CM, ar N -G for nautral - te-ground.

Figure D-3: Normal mode and Common mode.

D-1.3 Normal Mode and Common Mode

Have you ever tried to measure the voltage between a live
circuit and a concrete floor? How about the voltage between
neutral and a concrete floor? You will get nonsense values.
‘Hot’ and ‘Neutral’ are just relational signals: you will get
110VAC or 220VAC by measuring these signals. Normal
mode and common mode just show you that the Frame
Ground is the most important reference signal for all the
systems and equipments.
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Normal Mode & Common Mode

Neutral—-
Live (Hot)—

Ground T —

Ground-pln Is longar than athers, for flrst cantact te power systam and
noise bypass.
Neutrakpln Is broader thanLlvespln, for reduce cantacted Impedance.

Figure D-4: Normal mode and Common mode.

¢ Ground-pin is longer than others, for first contact to
power system and noise bypass.

¢ Neutral-pin is broader than Live-pin, for reducing
contact imped- ance.
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D-1.4 Wire impedance

What s the purpose of High
_ Voltage Transmission ?

&

—_
-\_\_\_\_\_\__‘_‘—\—\_\_

High Voltage
&uﬁ = b
7

Transmisslon &%

Raise Voltage Down Voltage

Referring to OHM rule, above dlagram shows that
how te reduce the power loss on cable.

Figure D-5: The purpose of high voltage transmission

* What's the purpose of high voltage transmission? We
have all seen high voltage transmission towers. The power
plant raises the voltage while generating the power, then a
local power station steps down the voltage. What is the
purpose of high voltage transmission wires ? According to
the energy formula, P =V * |, the current is reduced when
the voltage is raised. As you know, each cable has
impedance because of the metal it is made of. Referring to
Ohm’s Law, (V =1 * R) this decreased current means lower
power losses in the wire. So, high voltage lines are for
reducing the cost of moving electrical power from one place
to another.

ADAM-5510 Series User’'s Manual D-7



Appendix D Grounding Reference

Wire Impedance

+1vO % +av
+10V  Davice| }mv
GNDO g; +2V

The wire Impedance wlll consume the power.

Figure D-6: wire impedance.
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D-1.5 Single Point Grounding

Single Point Grounding

6 0 o0 0

Those devices will influence each other
with swiftly load change.

Figure D-7: Single point grounding. (1)

« What's Single Point Grounding? Maybe you have had an
unpleasant experience while taking a hot shower in Winter.
Someone turns on a hot water faucet somewhere else. You
will be impressed with the cold water! The bottom diagram
above shows an example of how devices will influence each
other with swift load change. For example, normally we turn
on all the four hydrants for testing. When you close the
hydrant 3 and hydrant 4, the other two hydrants will get more
flow. In other words, the hydrant cannot keep a constant flow
rate.
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Single Point Grounding

@ Vowny Lol fiou] +24v
4013 44 a7 a0
poed hond
| | Power
+16V  +18V 420V 422V Supply

+22V +22V +22V +22V

— ~

s B B =
. 4 = o V
Power
Supply

More cable, but more stable system.

Figure D-8: Single point grounding. (2)

The above diagram shows you that a single point
grounding system will be a more stable system. If you use
thin cable for powering these devices, the end device will
actually get lower power. The thin cable will consume the
energy.
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D.2 Shielding

D-2.1 Cable Shield

Single Isolated Cable

y /f/ 1

\ \

Use Aluminum foil to cover those
wires, for isolating the external noise.

Figure D-9: Single isolated cable

» Single isolated cable The diagram shows the structure of
an isolated cable. You see the isolated layer which is
spiraled Aluminum foil to cover the wires. This spiraled
structure makes a layer for shielding the cables from
external noise.
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Double Isolated Cable

Second Layer Flrst Layer
Reduce wire Impedance and Usa Aluminum foil to
anhance cable Intanslity by cover those wiras, for
thosa parallal nude conductors. Isolating tha axternal

nolse.

Figure D-10: Double isolated cable

« Double isolated cable Figure 10 is an example of a double
isolated cable. The first isolating layer of spiraled aluminum foil
covers the conductors. The second isolation layer is several
bare conductors that spiral and cross over the first shield layer.
This spiraled structure makes an isolated layer for reducing
external noise. Additionally, follow these tips just for your
reference.

* The shield of a cable cannot be used for signal ground. The
shield is designed for carrying noise, so the environment noise
will couple and interfere with your system when you use the
shield as signal ground.

« The higher the density of the shield - the better, especially for
communication network.

» Use double isolated cable for communication network / Al / AO.

» Both sides of shields should be connected to their frame while
inside the device. (for EMI consideration)

« Don't strip off too long of plastic cover for soldering.
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D-2.2 System Shielding

ADAM ADAM
4017 4021

Terminal Block

— +24V

* Never stripping toolong of the plastic cable cover.
* Cascade those shields together by Soldering . 2 Power
s = L e W= Supply

S —— s

[Con nect the shield to Frame-Ground of DC Power Supply. i

Figure D-11: System Shielding

* Never stripping too much of the plastic cable cover. This is
improper and can destroy the characteristics of the
Shielded-Twisted-Pair cable. Besides, the bare wire shield
easily conducts the noise.

e Cascade these shields together by soldering. Please refer to
follow- ing page for further detailed explanation.

e Connect the shield to Frame Ground of DC power supply to
force the conducted noise to flow to the frame ground of the
DC power supply. (The ‘frame ground’ of the DC power supply
should be connected to the system ground)
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Characteristic of Cable
By 1

o

(

This will destroy the twist rule.

Don t sirlp off too long of plastic cover for soldering,
or wlil Influance the characterlstlc of twilstadpalr cable.

Figure D-12: The characteristic of the cable

» The characteristic of the cable Don't strip off too much
insulation for soldering. This could change the effectiveness of
the Shielded-Twisted-Pair cable and open a path to introduce
unwanted noise.
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System Shielding

A difficult way for signal.

Figure D-13: System Shielding (1)

» Shield connection (1)

If you break into a cable, you might get in a hurry to achieve
your goal. As in all electronic circuits, a signal will use the path
of least resis- tance. If we make a poor connection between
these two cables we will make a poor path for the signal. The
noise will try to find another path for easier flow.
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System Shielding

A more easy way for signal.

Figure D-14: System Shielding (2)

» Shield connection (2)

The previous diagram shows you that the fill soldering just
makes an easier way for the signal.
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D.3 Noise Reduction Techniques

* |solate noise sources in shielded enclosures.

« Place sensitive equipment in shielded enclosure and away
from computer equipment.

e Use separate grounds between noise sources and signals.
» Keep ground/signal leads as short as possible.

Use Twisted and Shielded signal leads.
* Ground shields on one end ONLY while the reference
grounds are not the same.

Check for stability in communication lines.

Add another Grounding Bar if necessary.

e The diameter of power cable must be over 2.0 mm..

Independent grounding is needed for A/l, A/O, and
communication network while using a jumper box.

e Use noise reduction filters if necessary. (TVS, etc)

* You can also refer to FIPS 94 Standard. FIPS 94
recommends that the computer system should be placed
closer to its power source to eliminate load-induced common
mode noise.

Noise Reduction Technigques

Extarnal AC AC
Signal Device | Davice

Separate Lead and Device power.
Cascade amplify/isolation circuit before
I/0 channel.

Figure D-15: Noise Reduction Techniques
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D.4 Check Point List

Follow the single point grounding rule?
Normal mode and common mode voltage?
Separate the DC and AC ground?

Reject the noise factor?

The shield is connected correctly?

Wire size is correct?

Soldered connections are good?

The terminal screw are tight?
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