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1. Overview

This driver is an implementation of the OLE for Retail POS driver described in the Application Programmer’s Guide, (APG) Release 1.2 and the Control Programmer’s Guide, (CPG) Release 1.2.  Both documents are available at:

http://www3.ncr.com/product/retail/products/software/OposHome.html

For the A714 printer, we provide a Printer control object (CO), and a Cash Drawer CO.  Each CO is compiled and linked as an OCX file, which is a dynamically linked library in a format that is usable within the Visual Basic environment.  The Cash Drawer control object was developed using the Microsoft Foundation Class (MFC) library.  The Printer CO was not developed using MFC.

For the A714 printer, we provide a single service object (SO) that is the device dependent layer of the driver.  The SO is compiled to a dynamically linked library (DLL).  The SO was not developed using MFC.

For the A714 printer, we provide an installation program that registers the component files and creates the proper entries in the system registry that are needed for connection and customization of the driver.

This driver is functional in the Windows 95 operating environment and the Windows NT operating systems, versions 3.51 and 4.00.  Some applications might need to install DCOM for Windows 95 to obtain multithreaded access to the driver.

Installation

1.1 Files Provided to the Customer

There are three files that are provided to the customer:  

README.TXT - Text file that contains instructions on how to expand the compressed file AXIOHM.ZIP.  It also contains a running history of changes to the code and a telephone number of an Axiohm engineer to contact for support.

LICENSE.TXT – Text file that contains license agreement describing terms of usage and responsibility.

AXIOHM.ZIP - Compressed file that contains the files necessary to install, test, and use the Axiohm OPOS controls.  The program necessary to extract these files is commonly available as shareware or freeware and anyone who will use these files will be familiar with the utility.  The files are:

File
Description

AXIOHM.DLL
Service Object

PRINTER.OCX
Printer CO

DRAWER.OCX
Cash Drawer CO

AXIOHM.REG
Registry data file

INSTALL.BAT
Installation Batch File

TEST
Directory of test programs

AXIOHM.H
C header file for Axiohm OPOS extensions

AXIOHM.BAS
Basic header file for Axiohm OPOS extensions

1.1.1 Installation Batch File

The program INSTALL.BAT is provided to accomplish the following tasks:

1.  If necessary, create the entry for OPOS service object device classes and enter all necessary information into the system registry for the device classes supported by our SO.  The system-provided program REGEDIT.EXE is used for this task.

2.  Register the control objects and service object with the system registry using the system-provided program REGSVR32.EXE.

The contents of INSTALL.BAT are listed below.

REGEDIT AXIOHM.REG 

REGSVR32 DRAWER.OCX

REGSVR32 PRINTER.OCX

REGSVR32 AXIOHM.DLL

1.1.2 Copyright Protection

The SO is copyrighted in the Description key in the system registry.

Each CO is copyrighted in the About Box.

The test application is also copyrighted in the About Box.

A general usage license is provided in the file License.txt

1.1.3 File Dependencies Not Included

The following system libraries are required to run the Axiohm service object (axiohm.dll) but are not distributed with the driver because of their size:

MFC42.DLL

MSVCRT.DLL

KERNEL32.DLL

USER32.DLL

GDI32.DLL

ADVAPI32.DLL

OLE32.DLL

OLEAUT32.DLL

The absence of these files will be manifested as a failure to register the Control Object.  And may also cause other errors as well.  For example, when Regsvr32.exe is run to register the control objects if the file MFC42.DLL is missing, a message box will be returned which states:

LoadLibrary(“filename.ocx”) failed.

GetLastErrror returns 0x00000485.

Simply install a copy of this file into the correct location and everything should work fine.  Most of these files reside in the c:\windows\system directory.

1.2 Service Object Registry Information

The file AXIOHM.REG contains the device specific information that must be entered into the registry.  The system provided program REGEDIT.EXE copies the contents of this file into the system registry.  This information is used for the following purposes.

1.  Provide a known place in the registry for the CO to locate the SO that supports the device the application wants to open.

2.  Provide device specific information that is used by the SO for customization.

AXIOHM.REG contains information on many Axiohm devices, including:

Main Registry Sub-key
Device Unit Sub-key
Physical Device

POSPrinter
A714
A714 printer

CashDrawer
A714-1
Cash drawer 1

CashDrawer
A714-2
Cash drawer 2

The cash drawers listed are generic devices.

The relevant contents of AXIOHM.REG are listed below.  The next section of this document explains the registry entries.

REGEDIT4

[HKEY_LOCAL_MACHINE\SOFTWARE\OLEforRetail\ServiceOPOS\POSPrinter]

[HKEY_LOCAL_MACHINE\SOFTWARE\OLEforRetail\ServiceOPOS\POSPrinter\A714]

@="Axiohm_OPOS.POSPrinter"

"Port"="COM1"

"Baudrate"="19200"

"Parity"="NONE"

"Bits"="8"

"Protocol"="DTR"

"PrinterType"="8"

"WriteAllVariables"="0"

"ReceiveBufferLength"="128"

"ReceiptLineChars"="33"

"DeviceDescription"="Axiohm A714 POSPrinter"

[HKEY_LOCAL_MACHINE\SOFTWARE\OLEforRetail\ServiceOPOS\POSPrinter\A714\Trace]

"Level"="0"

"FileName"="c:\\Temp\\so_A714.txt"

"FileLenMax"="30"

[HKEY_LOCAL_MACHINE\SOFTWARE\OLEforRetail\ServiceOPOS\CashDrawer]

[HKEY_LOCAL_MACHINE\SOFTWARE\OLEforRetail\ServiceOPOS\CashDrawer\A714-1]

@="Axiohm_OPOS.CashDrawer"

"Service"="C:\\axiohm\\axiohm.dll"

"Description"="Axiohm OPOS Service Object for POSPrinter/MICR/CashDrawer, v 1.2 (beta), © 1998 Axiohm Transaction Solutions, Inc."

"Version"="1.2.24"

"DeviceDescription"="Generic CashDrawer on A714 Position 1"

"Position"="1"

"Uses"="POSPrinter\\A714"

"CashDrawer_Open"="HIGH"

"BeepAtPrinter"="0"

"ConnectedPrinterType"="8"

[HKEY_LOCAL_MACHINE\SOFTWARE\OLEforRetail\ServiceOPOS\CashDrawer\A714-1\Trace]

"Level"="0"

"FileName"="C:\\Temp\\so_cash1.txt"

"FileLenMax"="30"

[HKEY_LOCAL_MACHINE\SOFTWARE\OLEforRetail\ServiceOPOS\CashDrawer\A714-2]

@="Axiohm_OPOS.CashDrawer"

"Service"="C:\\axiohm\\axiohm.dll"

"Description"="Axiohm OPOS Service Object for POSPrinter/MICR/CashDrawer, v 1.2 (beta), © 1998 Axiohm Transaction Solutions, Inc."

"Version"="1.2.24"

"DeviceDescription"="Generic CashDrawer on A714 Position 2"

"Position"="2"

"Uses"="POSPrinter\\A714"

"CashDrawer_Open"="HIGH"

"BeepAtPrinter"="0"

"ConnectedPrinterType"="8"

[HKEY_LOCAL_MACHINE\SOFTWARE\OLEforRetail\ServiceOPOS\CashDrawer\A714-2\Trace]

"Level"="0"

"FileName"="C:\\Temp\\so_cash2.txt"

"FileLenMax"="30"

2. Registry Usage

This section explains the registry entries under each device unit sub-key.

The APG contains a description of the registry structure that should be followed to ensure that any CO can find the SO for any device requested by an application.

2.1 CashDrawer

@ - Default device driver registry reference.

Service – Text description of the path and filename of the driver executable.

Description – Text description of the OPOS SO.

Version – Text description of the version number of the OPOS SO.

DeviceDescription - Text description of this device.

Position - Cash drawer position.  Allowed values are {1, 2}.

Uses - Device unit sub-key that contains the SO values when the SO supports multiple devices.

ConnectedPrinterType – To which printer model is the cash drawer connected. {0-8} (see description of PrinterType for values, section 3.2 POSPrinter)

CashDrawer_Open - Change return values so that DrawerOpened property returns the correct value for the status of the drawer.  Allowed values are {LOW, HIGH}

Trace - Sub-key that contains the following driver debug parameters.

Level - Trace logging flag.  0 = Do not print trace log information to a file, 1 = Print trace log information to a file.

FileName - File name to save trace log information.

FileLenMax - Maximum size in KB of the trace log file.

2.2 POSPrinter

The following registry entries are REQUIRED to successfully connect to the SO.
@ - Default device driver registry reference.

Port - COM port.  Allowed values are {COM1, …, COM8}.

Baudrate - Allowed values are {1200, 4800, 9600, 19200}.

Parity - Allowed values are {NONE, ODD, EVEN}.

Bits - Data bits per byte.  Always 8.

Stopbits - Stop bits per byte.  Always 1.

Protocol - RS232 handshaking protocol.  Allowed values are {DTR, XON}.

The following registry entries are REQUIRED by the SO to configure properly.  If the values do not exist in the registry, the SO will write defaults.  These defaults must be changed to properly reflect your printers physical capabilities and firmware configuration in order to operate correctly for the connected device.

JournalLineChars - Default width in characters on the journal.  Not Used.
ReceiptLineChars - Default width in characters on the receipt.  Allowed values are {33, 35}.  
SlipLineChars - Default width in characters on the slip.  Not Used.
ReceiveBufferLength - Length of the Receive Buffer in the SO.  The receive buffer is the allocated space for data to be printed.  With PrintNormal, for instance, nothing is printed until the buffer is full or a line feed is received.  Allowed values are {128…32768}.

PrinterType – Stores specific type of printer connected.  

0
Axiohm A793

1
Axiohm A756-4xxx

2
Axiohm APOS

3
Axiohm A715

4
Axiohm A756-8xxx

5
Axiohm A756-3xxx

6
Axiohm A794

7
Axiohm A721

8
Axiohm A714

The following registry entries are written by the SO to their default value.  They may be changed to customize the functinality of the SO.

WatchTime - Timer in ms for asynchronous printer status check.  Allowed values are {0…2000000}.  If the value is 0, there is no asynchronous printer check.  Default = 2000 ms.

CommTimeout - Maximum time in ms to wait for a response from the printer for general communication.  Default = 1000 ms.

RetryTimeout - Maximum time in ms to wait for a response from the printer before ceasing attempts to resend data to printer.  Default = 1000 ms.

flowOffTimeout – The maximum time to wait to receive a FlowOn after a FlowOff.  This timeout is used to differentiate handshaking delays from error conditions.  Default = 4000 ms.

flowBlocksize – Size of data blocks to send to printer.  Default = 64 Bytes.

CommReadTotalTimeoutConstant – The maximum amount of time in ms to wait to receive a read response from the printer.  Default = 1000 ms.

CommWriteTotalTimeoutConstant – The maximum amount of time in ms to wait to receive a response from a write to the printer. Default = 1000 ms.

WriteAllVariables – For debug purposes, this flag will write ALL possible registry entries to the registry with the value they are set to as default.  These entries will not replace values that are already in the registry (with the exception of the descriptive entries).

The following registry entries are descriptive in nature and are written by the SO.
Service – Text description of the path and filename of the driver executable.

Description – Text description of the OPOS SO.

Version – Text description of the version number of the OPOS SO.

DeviceDescription - Text description of this device.

Country - Language Descriptor (does not effect functionality of SO).  Allowed values are:

Country
Country 

Code
Country
Country 

Code

USA
0
France
1

Germany
2
UK
3

Denmark I
4
Sweden
5

Italy
6
Spain I
7

Japan
8
Norway
9

Denmark II
10
Spain II
11

Latin America
12
Korean
13

User
User-defined



The following registry entries are not written unless the value of  WriteAllVariables is 1.  These values may be entered into the registry to further customize the SO for the specific device attached.

Code 128 – Contains parameter specifying whether or not connected device supports Code 128 barcodes.  0 = Printer can not print Code 128 barcodes, 1 = Printer can print Code 128 barcodes.  Default value is 0.

Code 93 – Contains parameter specifying whether or not connected device supports Code 93 barcodes.  0 = Printer can not print Code 93 barcodes, 1 = Printer can print Code 93 barcodes.  Default value is 0.

PDF 417 – Contains parameter specifying whether or not connected device supports PDF 417 barcodes.  0 = Printer can not print PDF 417 barcodes, 1 = Printer can print PDF 417 barcodes. Default value is 0.

EAN 128 – Contains parameter specifying whether or not connected device supports EAN 128 barcodes.  0 = Printer can not print EAN 128 barcodes, 1 = Printer can print EAN 128 barcodes. Default value is 0.

CapCoverSensor – Contains parameter specifying whether or not connected device has a cover open sensor. 0 = Does not have a cover sensor, 1 = Does have a cover sensor. Default value is 1.

CapRecPapercut – Contains parameter specifying whether or not connected device has a knife.  0 = Does not have a knife, 1 = Does have a knife. Default value is 1.

RealTimeCommands – Determines how the SO performs error recovery during asynchronous printing.  Default value is 3.  This is a bitwise operator.

Bit
ON

0
GS EOT 2, GS EOT 4, GS EOT 5 sequences are used to retrieve printer status instead of ESC v

1
GS EXT 2 sequence is used in ClearOutput method to clear printer buffer

2
Send buffered command 0x10 to clear stubborn data from print buffers

CharacterSetList – The list of available character sets in the printer.  Corresponds to the CharacterSetList property of POSPrinter.

RecLineCharsList – The list of available character pitches in characters per line.  This is determined by the value of ReceiptLineChars in the registry. 

SlpLineCharsList – The list of available character pitches in characters per line.  This is determined by the value of SlipLineChars in the registry.  Not Used.

JrnLineCharsList – The list of available character pitches in characters per line.  This is determined by the value of JournalLineChars in the registry. Not Used.

CmdDownLoadedBitImageDensity – The value n, needed to specify the density of the Print Downloaded Bit Image ESC/POS command GS / n.  Not Used.

CmdSelectReceiptPaper – The ESC/POS command needed to select the Receipt/Journal station for printing.  The values should be entered in hexadecimal format.  Default for the A714 is “hex:0d,1b,63,30,01”.  Not Used.

BestFitCP1252 – Used to determine whether or not the default characters set of the OPOS SO, PTR_CS_WINDOWS (999) will be a best fit match based upon CP850 or whether RAM characters will be used by the SO to fully support CP1252.  0 – Use RAM characters to fully support CP1252, 1 – Best-fit 850 to 1252. Not Used.

Trace - Sub-key that contains the following driver debug parameters.

Level - Trace logging flag.  0 = Do not print trace log information to a file, 1 = Print trace log information to a file.

FileName - File name to save trace log information.

FileLenMax - Maximum size, in KB of the trace log file.

The following parameters will be written to the registry when the value of WriteAllVariables is 1 except as noted.

STATION - Sub-key that contains parameters needed to perform special tasks on each station of the A714.  The default action of the SO is to create separate entries for each station even if the device does not have a particular station.

DotsHoriz - Maximum number of dots in one horizontal dot row for given station.

DownloadByteLimit -- Maximum size for a downloaded bit image.

DownloadVerticalDotLimit - Maximum vertical height in dots of a downloaded bit image.

SidewaysMaxChars – The maximum number of characters allowed on one line while printing in Rotated 90º left or right. This number is arbitrary and is completely configurable.  Not Supported.

SidewaysMaxLines – The maximum number of lines printable while printing in Rotate 90º left or right.  Not Used.

DotsPerPrinthead – the number of vertical dots in the physical print mechanism.  Default for the A714 is 7.

BitImageMode – The value m, density, of an image printed using the ESC/POS command ESC * m N1 N2 D1...Dn.  Default for the A714 is 0.

DotHeight_Mm – The height of 1 dot in millimeters.  Default for the A714 is 0.35306mm.

DotWidth_Mm – The width of 1 dot in millimeters. Default for the A714 is 0.39688mm.

DotHeight1000th_inch – The height of 1 dot in thousandths of an inch.  Default for the A714 is 13.9 thousandths of an inch.

DotWidth1000th_inch – The width of 1 dot in thousandths of an inch.  Default for the A714 15.625 thousandths of an inch.

DotsPerLineSpace – The default height of one print line including extra dot rows between print lines in dots. Default for the A714 is 12.

DotsPerCharHeight – The height of the character cell. Default for the A714 is 9.

BasicPrinterUnitsPerDot – The number units of the fundamental calculation pitch per dot.  The fundamental calculation pitch for the A714 is 1/144in.  Default value for the A714 is 2.0.

The following registry entries are written by the SO to their default value.  They may be changed to customize the functinality of the SO.

PrintTimeChar – The amount of time in milliseconds it takes the station to print one character.  Used to help determine a timeout before checking for error at printer.

PrintTimeNewline – The amount of time in milliseconds it takes the station to print one line feed. Used to help determine a timeout before checking for error at printer.

The following registry entries are not written unless the value of  WriteAllValues is 1.  These values may be entered into the registry to further customize the SO for the specific device attached.

Compressed - Sub-key that contains parameters for printing in compressed mode

SidewaysLineFeedUnits - Number of dot rows to feed to simulate a line feed when printing in a 90( rotated state.  Not Used.


Normal - Sub-key that contains parameters for printing in normal mode

SidewaysLineFeedUnits - Number of dot rows to feed to simulate a line feed when printing in a 90( rotated state.  Not Used.

Service Object Implementation

2.3 Overview

Our OPOS control objects and SO adhere to the OPOS specifications, and they describe how the driver works in most cases.  There are two situations that merit detailed description of the operation of OPOS controls:

1.  The OPOS specification does not define the operation of the driver in a particular situation that is within normal device operation.

2.  We have chosen to implement something outside the specification.

2.4 Interpretations

This section contains descriptions of all areas where interpretation of the specification was necessary to implement an aspect of the OPOS standard.

2.4.1 Hardware Detection

The printer control will attempt to detect if hardware is present when setting the DeviceEnabled property to TRUE.  Upon receiving a request from the control to enable device, the SO will send a status request to the printer, and if no response is received in one second, the SO returns an error (OPOS_E_NOHARDWARE) to the application.

Because the Cash Drawer is an integrated device of the A714 POS Printer, hardware detection for this device class uses the same procedure as the printer device.  Upon receiving a request from the CO to enable the device, the SO sends a status request to the A714, and if no response is received in one second, the SO returns an error (OPOS_E_NOHARDWARE).

Once the device is enabled, if it is powered down or the connection is lost, commands received by the SO will result in ErrorEvent events being fired to the application.  This is different than attempting to enable a device for the first time following an Open and Claim method call.  In this latter case, the attempt to set DeviceEnabled to TRUE will return an error (OPOS_E_FAILURE), but no ErrorEvent event will be fired.

2.4.2 Receipt Paper Cuts

The support for percentage specified in the Percentage parameter in the CutPaper method is limited.  If installed, the knife performs a full cut if the Percentage = 100 and a static partial cut for any other value and returns OPOS_SUCCESS.  The numeric value in the printer escape “one shots” commands that perform a paper cut is executed in the same fashion. 

A call to ValidateData with any percentage value in a “one shot” cut command returns success.

CapRecPaperCut is a registry setting that tells the SO if the attached printer has a knife.  If the printer supports the Transmit Printer ID command, this registry setting is ignored and the SO determines the existence of a knife dynamically.

2.4.3 Barcode Printing

The A714 does not support barcode printing.

2.4.4 Limitations on Logos

The SO does not support separate logos for the slip and receipt station.  A logo defined while one station is active can be printed on the other station.  

When defining a logo, if you are using ASCII line drawing characters or any other information that needs to be printed with an inter-line spacing of 0 dot rows, it will be necessary to build that command into the logo data.

2.4.5 Limitations on Bitmaps

The SetBitmap method is used to download a logo into printer memory.  Because the A714 POS device does not support Downloading and storing bitmaps in resident memory, the SetBitmap command is not presently supported.  Attempts to call SetBitmap will result in an error (OPOS_E_ILLEGAL).

The SO does not support the printing of color bitmaps.  All *.BMP files passed to the printer control for printing via the SetBitmap or PrintBitmap methods must be monochrome.

2.4.6 Character Set Selection

The SO defaults to the ANSI character set.  No default is specified in the OPOS specification.

Character set 101 is supported by the SO.  It is used as the user-defined character set, although there is no method for downloading such a set to the printer at the present time.  This character set prints as Code Page 437.

If the ASCII character set is currently selected, then characters 0x80-0xFF print as null bytes, not space characters.

The Windows ANSI character set (Code Page 1252) is not completely supported by the A714 printer.  The exceptions to the character set are listed below.  Any character listed as not available will print as a space.  Characters undefined in the code page print as spaces, too, but aren’t listed in the table below.

Hex Location
Unicode Value
Notes

0x84
0x201E
Double low quotation mark not available

0x85
0x2026
Horizontal ellipsis not available

0x87
0x2021
Double dagger not supported

0x89
0x2030
Per mille sign not available

0x8A
0x0160
Capital S with caron not available

0x8C
0x0152
Capital ligature OE not available

0x97
0x2014
Underscore used as em dash

0x99
0x2122
Trade mark sign not available

0x9A
0x0161
Small s with caron not available

0x9C
0x0153
Small ligature oe not available

0x9F
0x0178
Capital Y with acute accent used for capital Y with diaeresis

0xA0
0x00A0
No-break space not available

0xB8
0x00B8
Cedilla not available

2.4.7 Rotated Printing

The A714 POS Device does not support 90º rotation of printed material.  

The SO does not support the use of “one shot” escape commands while in rotated mode.  If included in the rotated text, the one shot command will be removed from the text.

Blank lines may be fed by sending a Carriage Return/Line Feed or an empty PrintNormal statement to the printer.

A blank line is printed on the receipt

2.4.8 Print Data Alignment

The printer SO does not support alignments other and left (PTR_BM_LEFT), center (PTR_BM_CENTER), and right (PTR_BM_RIGHT) for the PrintBarCode method.  Any attempt to specify a different alignment in this method will cause the method to return an error (OPOS_E_ILLEGAL).  Other methods that support alignments may be called with either the predefined alignments or an arbitrary alignment.  The methods that support alignment specification are: PrintBarCode, PrintBitmap, and SetBitmap.

2.4.9 Changing the RecLineSpacing Property

The RecLineSpacing property has a valid range of {9..127} dots.  If a value less than 9 is requested, the driver will default to 9 (which adds zero blank dot rows to the printed line).  If a value greater than 127 is requested, the driver will default to 127.  This property is affected by the value of MapMode.  If MapMode is any value other than PTR_MM_DOTS, the correct values will vary according to the appropriate conversion.  Because of rounding error, some adjustments may be required to achieve desired RecLineSpacing.

2.4.10 ValidateData Implementation

There is a “one shot” command that specifies the amount to feed the receipt.  There is a numeric parameter in this command that can be specified in the currently selected MapMode units.  The ValidateData method is supposed to return an error (OPOS_E_ILLEGAL) if the value specified is not exactly attainable, but a close fit exists.  We always return success to this command.

2.4.11 Cash Drawer Open

Some cash drawers return a logical high signal for open and a logical low signal for closed while others return the opposite.  To make it easy to correct for these differences, there is a registry entry (CashDrawer_Open) for Cash Drawer status.  The SO must be restarted after changing this parameter.

2.4.11.1 Application Header File

We provide a file AXIOHM.H and a file AXIOHM.BAS that contains the compile time defines so C/C++ and Visual Basic applications can refer to compile time defines using a human readable mnemonic.

Control Object Implementation

During the development of this driver, there were no issues regarding control objects, as there were with the service object.  We feel that the OPOS CPG properly and completely defines the CO for the devices (printer, cash drawers) that comprise an A714, and no further clarification is necessary.
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