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INTRODUCTION AND ARCHITECTURE

UnifiedPOS Architecture for Retail

What Is UnifiedPOS?

UnifiedPOS is the acronym for Unified Point of Service. It is an architectural
specification for application interfaces to point-of-service devices that are used in
the retail environment. This standard is both operating system independent and
language neutral and defines:

* An architecture for application interface to retail devices.

* A setof retail device behaviors sufficient to support a range of POS solutions.

The UnifiedPOS standard will include:

*  The UnifiedPOS Retail Peripheral Architecture overview.

»  Text descriptions of the interface to the functions of the device.

*  UML terminology and diagrams for each device category, to describe:
* Relationships between classes/interfaces and objects in the system.

* Basis for creating C++, Java, IDL, or other OO technology to implement the
UML design.

*  Operational characteristics and details for implementations which are
compliant to the UnifiedPOS architecture. These were added in Appendices A
and B for UnifiedPOS Version 1.6.

The UnifiedPOS standard will not include:

*  Specific language API specifications.

*  Complete software components. Hardware providers, software providers, or
third-party providers develop and distribute these components.

e Certification mechanism; this must be handled by individual language
standard committees (such as the OLE for Retail POS (OPOS), POS for .NET,
and Java for Retail POS (JavaPOS) committees).
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Since the release of UnifiedPOS Version 1.4, the retail standards committees have
been maintaining three separate standard documents, UnifiedPOS, JavaPOS and
OPOS. The architecture and device characteristics are identical in each of these
documents. The addition of new device categories and/or enhancements to
existing chapters requires consultation and agreement on the technical content for
the standard. However, in addition to that technical work, there is a heavy
administrative burden in generating the correct documentation for three different
versions of the specification. The current documentation situation is inherently
error prone in that the same changes have to be maintained in multiple
documents. Confusion is generated in cases where differences have inadvertently
appeared in the documentation. In order to simplify the process and bring a higher
quality of review to ongoing modifications of the documentation, the standard
committee is releasing a consolidated UnifiedPOS specification. Beginning with
UnifiedPOS Version 1.6, this specification includes the description of all device
categories plus the minor delta information for each of the specific existing
implementations, currently JavaPOS and OPOS.

Appendix A includes the definition, goals, and deliverables for OPOS. There are
explanations for the input/output and device sharing for Microsoft’s COM model
for the operation of the interface. Event and error handling unique to this
implementation are described.

Appendix B includes the definition, goals, and deliverables for JavaPOS. There
are explanations for the input/output and device sharing for the Java model for the
operation of the interface. Event and error handling unique to this implementation
are described.

Appendix C includes the definition, goals, and deliverables for POS for .NET.
There are explanations for the input/output and device sharing for Microsoft’s
.NET model for the operation of the interface. Event and error handling unique to
this implementation are described.
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Goals
The goals of UnifiedPOS are to provide:
¢ Common device architecture that is international and extends across vendors,
platforms, and retail format.
« Standards for application to device interfaces in an operating system
independent and language neutral manner.
*  Reduced implementation costs for vendors to support multiple (for example,
Windows/COM, Windows/.NET, and Java) platforms because they share the
same architecture. This should produce speed to market for innovation.
* An environment avoiding competition between standards while encouraging
competition among implementations.
Dependencies

Success of the goals of UnifiedPOS depends upon platform specific standard
committees (such as JavaPOS and OLE for Retail POS (OPOS) technical
committees) to advance the architecture into platform specific documentation,
API definitions and implementations.

The specific technical implementations require:

«  Platform specific implementation references. (See Appendices A, B, & C.)
e Source files, including:

¢ Definition files. Various interface and class files described in the
standard.

«  Example files. These will include a set of sample Control classes, to
illustrate the interface presented to an application.

UnifiedPOS Relationship to OPOS and JavaPOS

The UnifiedPOS specification formalizes and documents the underlying retail
device architecture, shared by the JavaPOS, OPOS, and POS for .NET standards,
in an operating system independent and language neutral manner. The first
release of the UnifiedPOS Specification was Version 1.4.

The JavaPOS, OPOS, and POS for .NET standards have been established as
conformant platform mappings of the UnifiedPOS specification. In UnifiedPOS
Version 1.6, appendices were added in order to document specific implementation
details for each of these platforms. JavaPOS will be recognized as the only
UnifiedPOS conformant, operating system neutral, Java language mapping (See
Appendix B). OPOS will be recognized as the only UnifiedPOS conformant
language neutral COM mapping (See Appendix A). POS for .NET will be
recognized as the only UnifiedPOS conformant language neutral NET mapping
(See Appendix C). Future UnifiedPOS mappings to platforms other than Java,
COM, and .NET will be included as appendices to the UnifiedPOS specification
as they become available.
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This acceptance of the existing standards is based on their close conformance to a
common design model. Historically, the OPOS standards provided device
interfaces for Win32-based terminals using ActiveX technologies. The OPOS
standard was used as the starting point for JavaPOS, due to:

*  Similar purposes. Both standards involved developing device interfaces for
a segment of the software community.

* Reuse of device models. The majority of the OPOS documentation specifies
the properties, methods, events, and constants used to model device behavior.
These behaviors are in large part independent of programming language.

* Reduced learning curve. Many application and hardware vendors are
already familiar with using and implementing the OPOS APIs.

Therefore, retail application developers and Service writers can continue to write
their code in conformance with one or both of the JavaPOS or OPOS standards.
The content of the UnifiedPOS specification, however, along with the appropriate
Appendix, will constitute the definition of how an application can be developed
to meet the UnifiedPOS standard. The standards committees do not intend to
release future versions of the specific OPOS and JavaPOS documents after the
Version 1.6 specification.

The UnifiedPOS specification is also the basis for the POS for .NET
implementation, which similarly adheres to this common approach for the access
and control of POS peripherals.

Who Should Read This Document

The UnifiedPOS Architecture is targeted to the standard committees that will
provide the language specific mapping and Programmer’s Guides. However, the
application developer who will use POS devices, the system developer who will
write POS device code, and the suppliers of POS devices for retail may be
interested in the device characteristics as portrayed in this document.

This guide assumes that the standard committee member is familiar with the
following:

*  General characteristics of POS peripheral devices.

*  UnifiedPOS terminology and architecture.

*  UML for reading the design.
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Architectural Overview

UnifiedPOS defines a multi-layered architecture in which a POS Application
interacts with the Physical or Logical Device through the UnifiedPOS Control
layer.

POS Application

UnifiedPOS Device

y
UnifiedPOS Control

¢

UnifiedPOS Service

Y
Physical (or logical) Device

Architectural Components

The POS Application (or Application) is an Application that uses one or more
UnifiedPOS devices.

UnifiedPOS Devices are divided into categories called Device Categories, such
as Cash Drawer and POS Printer.

Each UnifiedPOS Device is a combination of these components:

*  Control for a device category. The Control class provides the interface
between the Application and the device category. It contains no graphical
component and is therefore invisible at runtime.

The Control has been designed so that all implementations of a device
category’s control will be compatible. Therefore, the Control can be
developed independently of the Service for the same device category (they
can even be developed by different companies).
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Use of UML

*  Service, which is a component called by the Control through the Service
Interface. The Service is used by the Control to implement UnifiedPOS-
prescribed functionality for a Physical Device. It can also call special event
methods provided by the Control to deliver events to the Application.

A set of Service classes can be implemented to support Physical Devices with
multiple Device Categories.

The Application manipulates the Physical Device (the hardware unit or
peripheral) by calling the platform specific APIs which conform to the
UnifiedPOS standard. Some Physical Devices support more than one device
category. For example, some POS Printers include a Cash Drawer kickout, and
some Bar Code Scanners include an integrated Scale. However with UnifiedPOS,
an application treats each of these device categories as if it were an independent
Physical Device. The UnifiedPOS Device standard developer is responsible for
presenting the peripheral in this way.

Note: Occasionally, a Device may be implemented in software with no user-
exposed hardware, in which case it is called a Logical Device.

The UnifiedPOS standard includes the use of UML terminology and diagrams to
define device categories. Following is a brief description of the extensions to
UML to make it better fit the UnifiedPOS architecture (this extension is expected
and allowed by the UML, see Booch98 reference in the “UML References” on
page D-1).

Should any discrepancies exist between the UML diagrams and the specification
text, then the text takes precedence.
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Table of extensions to UML for UnifiedPOS.

Name

Applies to UML
Symbol

Meaning

<<capability>>

Class attribute

stereotype which flags the attribute as a
UnifiedPOS capability

<<pr0p>>

Class attribute

stereotype which flags the attribute as a
UnifiedPOS property

<<event>>

Class

stereotype to indicate that the class/interface
will be mapped to a UnifiedPOS event which in
turn is mapped to a JavaPOS event class or a
COM event for OPOS or a .NET event

exclusive-use

Class

constraint that indicates this Device Service or
Service Object follows the exclusive-use
behavior defined in the UnifiedPOS
documentation in section “Exclusive-Use
Devices” on page 14.

sharable

Class

constraint that indicates this Device Service or
Service Object follows the sharable behavior
defined in the UnifiedPOS documentation in
section “Sharable Devices” on page 14.

read-only

read-write

Class attribute

constraint that indicates the mutability of the
attribute. For example, in JavaPOS, read-only
attributes translate to having a getter method for
the attribute and read-write attributes have getter
and setter methods for attributes.

access after
<open>|
<open-claim>|
<open-enable>|

<open-claim-enable>

Class attribute

constraint that indicates this attribute is
accessible when the service is in the state
indicated. For example {access after opened-
claim-enable} indicates that the attribute is
accessible when the service has been opened,
claimed and enabled in the order indicated.

raises-exception

Class operation

constraint that indicates this method can throw
an exception if the implementation language
supports exception; otherwise, some mechanism
is used to notify the application that an invalid
condition occurred. A value is returned to
indicate the error.

use after

<open>|
<open-claim>|
<open-enable>|

<open-claim-enable>

Class operation

constraint that indicates this operation is
accessible when the service is in the state
indicated. For example {use after open-claim-
enable} indicates that the method is accessible
when the service has been opened, claimed and
enabled in the order indicated.
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Package Diagram

UnifiedPOS uses Static Structure Diagrams to define common interfaces.

| |

upos events

(from upos)

Note: This package diagram is included to give some logical structure to the
interfaces in the UnifiedPOS interfaces UML diagrams. Some implementations
may have a corresponding equivalence for the packages and some may not. Also,
note that the name ‘upos’ may be replaced by an implementation specific prefix
(eg. JavaPOS uses Java packages and maps the prefix ‘upos’ to ‘jpos’).
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Data Types Updated in Release 1.9

UnifiedPOS uses textual references to data types which will be defined for
specific language usage:

UnifiedPOS  JavaPOS OPOS _I;%S'Tf‘” UML UnifiedPOS text Usage
boolean boolean BOOL boolean n Boolean true or false.
boolean

boolean by boolean[1] BOOL* Not used ** inout Modifiable boolean.

reference boolean

binary byte[] BSTR byte[] in binary  Array of bytes. Binary byte array,
may not be modified.

binary by byte[] BSTR* Not used ** inout Array of bytes. May be modified, but

reference binary size of array cannot be changed.
Binary byte array by reference.

int32 int LONG int or enum in int32 32-bit integer.

byte byte LONG byte in byte 8-bit integer. (See HardTotals, setAll
method.)

int32 by int[1] LONG* Not used ** inout Modifiable 32-bit integer.

reference int32

currency long CURRENCY  Decimal n 64-bit integer. Sometimes used for

or CY currency  currency values, where 4 decimal

places are implied. E.g., if the integer
is “1234567”, then the currency
value is “123.4567”. See footnote?

currency by long[1] CURRENCY* Notused ** inout 64-bit integer by reference.

reference or CY* currency

string String BSTR string in string  Text character string.

string by String[1]  BSTR* Not used ** inout String by reference. Modifiable text

reference string character string.

array of Point[] BSTR Dot inout Array of points. Used by Signature

points point[] Capture.

object Object BSTR* object inout An object. This will usually be

object subclassed to provide a Service-

specific parameter.

nls String LONG Culturelnfo in nls Operating System National

Language Support data type.
a. Six decimal place precision 1s required for all computations 1 conversion between currencies but 1s not
required for the representation of the solution.

For Java:

The convention of fype[1] (an array of size 1) is used to pass a modifiable basic
type. This is required since Java’s primitive types, such as int and boolean, are
passed by value, and its primitive wrapper types, such as Integer and Boolean,
do not support modification. For strings and arrays, do not use a null value to
report no information. Instead use an empty string (““‘) or an empty array (zero
length). In some chapters, an integer may contain a “bit-wise mask”. That is, the
integer data may be interpreted one or more bits at a time. The individual bits are
numbered beginning with Bit 0 as the least significant bit.

** POS for .NET does not use “out” parameters, return values are used instead.
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Device Behavior Models

Introduction to Properties, Methods, and Events
An application accesses a POS Device via platform specific APIs.
The three elements of UnifiedPOS standard for APIs are:

*  Properties. Properties are device characteristics or settings. A type is
associated with each property, such as boolean or string. An application may
retrieve a property’s value, and it may set a writable property’s value.

*  Methods. An application calls a method to perform or initiate some activity
at a device. Some methods require parameters of specified types for sending
and/or returning additional information.

* Events. A Device implementation may call back into the application via
events. The application may need to register for events. The mechanism to do
this is implementation specific.

Properties (UML Attributes)

Note: For each interface a UML listing of the properties and methods of the
interface will be included in a table. The properties are indicated as attributes.
The generic UML naming pattern for attributes is the following:

visibility Name: type-expression = default-value { property-string }
where:

visibility in this document is always public for application visible interfaces but is
not explicitly shown.

Name is the name of the attribute

type-expression is the type of the attribute, which is one of UnifiedPOS types
defined in section “Data Types” on page 9.

defauh‘-value1 the default value of the attributes in UML, (optional)

property-string property value to apply to the element. For attributes, we define
two such strings: read-only and read-write, which indicates the mutability of the
attribute.

An example of a property attribute is as follows:

DeviceEnabled: boolean { read-write }

I Not used by UnifiedPOS standard
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Methods (UML Operations)

The generic UML pattern for methods is the following:
visibility name ( parameter-list ): return-type-expr { property string }
where:

parameter - list is a comma separated list of formal parameters using the
following generic UML naming pattern:

kind name: type-expression (= default—value)2
where:

kind is either: ‘in’, ‘out’, or ‘inout’ with the default set to ‘in’ if absent

property-string is a property string to apply to the element. For methods an
additional property string called ‘raises-exception’ is defined which means that
this method can throw the exception if the implementation language supports
exception; otherwise, some mechanism is used to notify the application that an
invalid condition occurred.

An example of a method operation is as follows:

open (logicalDeviceName: string ): void { raises-exception }

Events (UML Interfaces)

Events are being modeled as UML classes which will possibly contain attributes
stereotyped with the event stereotype. The generic UML pattern for events is a
UML box with the stereotype <<event>> (class diagram) with the event name
and a list of the properties. This representation is different from Properties and

Methods.
<< event >>
XxxEvent
where:
XxxEvent stands for the UnifiedPOS event name and the second

compartment of the box would contain a list of attributes for the event.

2. default-value is not used by the UnifiedPOS standard
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Device Initialization and Finalization

Initialization

The first actions that an application must take to use a Device are:

¢ Obtain a reference to a Control,

*  Prepare Control for the events that the application needs to receive, if
necessary.

To initiate activity with the Physical Device, an application calls the Control’s
open method:

The logicalDeviceName parameter specifies a logical device to associate with the
Device. The open method performs the following steps:

* Creates and initializes an instance of the proper Service class for the specified
name.

* Initializes many of the properties, including the descriptions and version
numbers of the Device.

More than one instance of a Control may have a Physical Device open at the same
time. Therefore, after the Device is opened, an application might need to call the
claim method to gain exclusive access to it. Claiming the Device ensures that
other Control instances do not interfere with the use of the Device. An application
can release the Device to share it with another Control instance— for example, at
the end of a transaction.

Before using the Device, an application must set the DeviceEnabled property to
true. This value brings the Physical Device to an operational state, while false
disables it. For example, if a Scanner Device is disabled, the Physical Device will
be put into its non-operational state (when possible). Whether physically
operational or not, any input is discarded until the Device is enabled.

Finalization

After an application finishes using the Physical Device, it should call the close
method. If the DeviceEnabled property is true, close disables the Device. If the
Claimed property is true, close releases the claim on the device.

Before exiting, an application should close all open Devices to free device
resources in a timely manner.
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Summary

In general, an application follows this general sequence to open, use, and close a
Device:

Obtain a Control reference.
Prepare for events if necessary.
Call the open method to instantiate a Service and link it to the Control.

Call the claim method to gain exclusive access to the Physical
Device. Required for exclusive-use Devices; optional for some
sharable Devices. (See “Device Sharing Model” on page 14 for more
information).

Set the DeviceEnabled property to true to make the Physical
Device operational. (For sharable Devices, the Device may be
enabled without first claiming it.)

Use the device.

Set the DeviceEnabled property to false to disable the Physical
Device.

Call the release method to release exclusive access to the Physical
Device.

Call the close method to unlink the Service from the Control.
Release events receipt if necessary

Remove the reference to the Control
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Device Sharing Model

Devices fall into two sharing categories:

* Devices that are to be used exclusively by one Control instance.

*  Devices that may be partially or fully shared by multiple Control instances.

Any Physical Device may be open by more than one Control instance at a time.
However, activities that an application can perform with a Control may be
restricted to the Control instance that has claimed access to the Physical Device.

Exclusive-Use Devices

The most common device type is called an exclusive-use device. An example is
the POS printer. Due to physical or operational characteristics, an exclusive-use
device can only be used by one Control at a time. An application must call the
Device’s claim method to gain exclusive access to the Physical Device before
most methods, properties, or events are legal. Until the Device is claimed and
enabled, calling methods or accessing properties may cause a failure condition to
occur.

An application may in effect share an exclusive-use device by calling the
Control’s claim method before a sequence of operations, and then calling the
release method when the device is no longer needed. While the Physical Device
is released, another Control instance can claim it.

When an application calls the claim method again (assuming it did not perform
the sequence of close method followed by open method on the device), some
settable device characteristics are restored to their condition at the release.
Examples of restored characteristics are the line display’s brightness, the MSR’s
tracks to read, and the printer’s characters per line. However, state characteristics
are not restored, such as the printer’s sensor properties. Instead, these are updated
to their current values.

Sharable Devices

Some devices are sharable devices. An example is the keylock. A sharable
device allows multiple Control instances to call its methods and access its
properties. Also, it may deliver its events to multiple Controls. A sharable device
may still limit access to some methods or properties to the Control that has
claimed it, or it may deliver some events only to the Control that has claimed it.
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Events

UnifiedPOS architecture uses events to inform the application of various
activities or changes with the Device. The five event types follow.

Supported When A
Event Class Description Device Category
Supports...
DataEvent Input data has been placed into device Event-driven input
class-category properties.
ErrorEvent An error has occurred during event- Event-driven input
driven input or asynchronous output. -0r-
Asynchronous
output
OutputCompleteEvent An asynchronous output has Asynchronous
successfully completed. output
StatusUpdateEvent A change in the Physical Device’s Status change
status has occurred. notification
Devices may be able to report device
power state. See “Device Power
Reporting Model” on page 22.
DirectlOEvent This event may be defined by a Service ~ Always, for Service-
provider for purposes not covered by specific use

the specification.

The Service must enqueue these events on an internally created and managed
queue. All events are delivered in a first-in, first-out manner. (The only exception
is that a special input error event is delivered early if some data events are also
enqueued. See “Device Input Model” on page 18.) Events are delivered by an
internally created and managed Service thread. The Service causes event delivery
by calling an event firing callback method in the Control, which then delivers the
event to the application.

The following conditions cause event delivery to be delayed until the condition is

corrected:

*  The application has set the property FreezeEvents to true.

*  The event type is a DataEvent or an input ErrorEvent, but the property
DataEventEnabled is false. (See “Device Input Model” on page 18.)

Rules for event queue management are:

e The Device may only enqueue new events while the Device is enabled.

*  The Device delivers enqueued events until the application calls the release
method (for exclusive-use devices) or the close method (for any device), at
which time any remaining events are deleted.

* For input devices, the clearInput method clears data and input error events.

*  For output devices, the clearOutput method clears data and output error
events.
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Errors

UnifiedPOS architecture deals with two kinds of errors as discussed in “Methods
(UML Operations)” on page 11 and explanation of exceptions:

*  Errors that are “invalid or bad invocations” which are recognized by the
Service validation of the request. Method invocations and property accesses
may be valid or invalid. If the action is invalid, an invalid condition is set and
the application is notified in a fashion appropriate to the platform. For specific
implementations, OPOS would produce a ResultCode other than
OPOS_SUCCESS and JavaPOS would produce an exception.

»  Errors that are caused by errant device behavior and produce error events.

Error Codes

This section lists the general meanings of the error code property when an invalid
condition occurs. In general, the property and method descriptions in later
chapters list error codes only when specific details or information are added to
these general meanings. In UML each error code is:

E_xxx : int32 { frozen }

The error code is set to one of the following values:

Value

Meaning

E_CLOSED
E_CLAIMED

E NOTCLAIMED

E_NOSERVICE

E DISABLED

An attempt was made to access a closed Device.

An attempt was made to access a Physical Device that
is claimed by another Control instance. The other
Control must release the Physical Device before this
access may be made. For exclusive-use devices, the
application will also need to claim the Physical Device
before the access is legal.

An attempt was made to access an exclusive-use device
that must be claimed before the method or property set
action can be used.

If the Physical Device is already claimed by another
Control instance, then the status E CLAIMED is
returned instead.

The Control cannot communicate with the Service,
normally because of a setup or configuration error.

Cannot perform this operation while the Device is
disabled.
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E_ILLEGAL

E NOHARDWARE

E_OFFLINE
E_NOEXIST
E_EXISTS

E_FAILURE

E_TIMEOUT

E BUSY

E _EXTENDED

An attempt was made to perform an illegal or
unsupported operation with the Device, or an invalid
parameter value was used.

The Physical Device is not connected to the system or
is not powered on.

The Physical Device is off-line.
The file name (or other specified value) does not exist.
The file name (or other specified value) already exists.

The Device cannot perform the requested procedure,
even though the Physical Device is connected to the
system, powered on, and on-line.

The Service timed out waiting for a response from the
Physical Device, or the Control timed out waiting for a
response from the Service.

The current Service state does not allow this request.
For example, if asynchronous output is in progress,
certain methods may not be allowed.

A device category-specific error condition occurred.
The error condition code is held in an extended error
code.

When more than one error code is valid, the most descriptive code should be
selected. For example, the closed, claimed, not claimed, and disabled errors must
follow this order of error reporting precedence, from higher to lower:

E_CLOSED
E_CLAIMED

E NOTCLAIMED

E DISABLED

The device must be opened.

The device is opened but not claimed. Another application
has the device claimed, so it cannot be claimed at this time.

The device is opened but not claimed. No other application
has the device claimed, so it can and must be claimed.

The device is opened and claimed (if this is an exclusive-
use device), but not enabled.

Extended Error Code

The extended error code is set as follows:

*  When the error code is E EXTENDED, the extended error code is set to a
device category-specific value, and must match one of the values given in this
document under the appropriate device category chapter.

*  When the error code is any other value, the extended error code may be set by
the Service to any Service-specific value. These values are only meaningful if
an application adds Service-specific code to handle them.
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Device Input Model

The standard UnifiedPOS input model for exclusive-use devices is event-driven
input. Event-driven input allows input data to be received after DeviceEnabled is
set to true. Received data is enqueued as a DataEvent, which is delivered to an
application.

If the AutoDisable property is true when data is received, then the Device will
automatically disable itself, setting DeviceEnabled to false. This will inhibit the
Device from enqueuing further input and, when possible, physically disable the
device.

When the application is ready to receive input from the Device, it sets the
DataEventEnabled property to true. Then, when input is received (usually as a
result of a hardware interrupt), the Device delivers a DataEvent. (If input has
already been enqueued, the DataEvent will be delivered immediately after
DataEventEnabled is set to true.) The DataEvent may include input status
information through its Status property. The Device places the input data plus
other information as needed into device category-specific properties just before
the event is delivered.

Just before delivering this event, the Device disables further data events by
setting the DataEventEnabled property to false. This causes subsequent input
data to be enqueued by the Device while an application processes the current
input and associated properties. When an application has finished the current
input and is ready for more data, it enables data events by setting
DataEventEnabled to true.
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Error Handling

If the Device encounters an error while gathering or processing event-driven

input, then the Device:

*  Changes its State to S ERROR.

* Enqueues an ErrorEvent with locus EL_INPUT to alert an application of the
error condition. This event is added to the end of the queue

* Ifone or more DataEvents are already enqueued for delivery, an additional
ErrorEvent with locus EL_INPUT _DATA is enqueued before the
DataEvents, as a pre-alert.

This event (or events) is not delivered until the DataEventEnabled property is
true, so that orderly application sequencing occurs.

ErrorLocus

Description

EL_INPUT DATA

EL _INPUT

Only delivered if the error occurred when one or more
DataEvents are already enqueued.

This event gives the application the ability to immediately clear
the input, or to optionally alert the user to the error before
processing the buffered input. This error event is enqueued
before the oldest DataEvent, so that an application is alerted of
the error condition quickly.

This locus was created especially for the Scanner: When this
error event is received from a Scanner Device, the operator can
be immediately alerted to the error so that no further items are
scanned until the error is resolved. Then, the application can
process any backlog of previously scanned items before error
recovery is performed.

Delivered when an error has occurred and there is no data
available.

If some input data was buffered when the error occurred, then
an ErrorEvent with the locus EL_INPUT _DATA was
delivered first, and then this error event is delivered after all
DataEvents have been delivered.

Note: This EL_INPUT event is not delivered if: an

EL INPUT_DATA event was delivered and the application
event handler responded with an ER_ CLEAR error response.
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The application can cause the ErrorResponse property to be set one of the

following:
ErrorResponse Description
ER _CLEAR Clear the buffered DataEvents and ErrorEvents and exit

the error state, changing State to S_IDLE.
This is the default response for locus EL_INPUT.

ER_CONTINUE_INPUT  This response acknowledges the error and directs the
Device to continue processing. The Device remains in the
error state, and will deliver additional data events as
directed by the DataEventEnabled property. When all
input has been delivered and the DataEventEnabled
property is again set to true, another ErrorEvent is
delivered with locus EL_INPUT.

This is the default response when the locus is
EL_INPUT_DATA, and is legal only with this locus.

ER_RETRY This response directs the Device to retry the input. The
error state is exited, and State is changed to S IDLE.
This response may only be selected when the device

chapter specifically allows it and when the locus is
EL_INPUT. An example is the scale.

The Device exits the Error state when one of the following occurs:

*  The application returns from the EL_INPUT ErrorEvent.
*  The application calls the clearInput method.

*  The application returns from the EL_ INPUT DATA ErrorEvent with
ErrorResponse set to ER_CLEAR.

Miscellaneous

For some Devices, the Application must call a method to begin event driven
input. After the input is received by the Device, then typically no additional input
will be received until the method is called again to reinitiate input. Examples are
the MICR and Signature Capture devices. This variation of event driven input is
sometimes called “asynchronous input.”

The DataCount property contains the number of DataEvents enqueued by the
Device.

Calling the clearInput method deletes all input enqueued by a Device.
clearInput may be called after open for sharable devices and after claim for
exclusive-use devices.

The general event-driven input model does not specifically rule out the definition
of device categories containing methods or properties that return input data
directly. Some device categories define such methods and properties in order to
operate in a more intuitive or flexible manner. An example is the Keylock Device.
This type of input is sometimes called “synchronous input.”
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Device Output Models

The UnifiedPOS output model consists of two output types: synchronous and
asynchronous. A device category may support one or both types, or neither type.

Synchronous Output

The application calls a category-specific method to perform output. The Device
does not return until the output is completed; this means the physical device has
performed the intended operation. For example the printer has successfully
transferred all the output data as ink on the paper.

This type of output is preferred when device output can be performed relatively
quickly. Its merit is simplicity.

Asynchronous Output Updated in Release 1.7

The application calls a category-specific method to start the output. The Device
validates the method parameters and produces and error condition immediately if
necessary. If the validation is successful, the Device does the following:

1. Buffers the request in program memory, for delivery to the Physical Device as
soon as the Physical Device can receive and process it.

2. Sets the QOutputID property to an identifier for this request.

3. Returns as soon as possible.

When the Device successfully completes a request, an OutputCompleteEvent is
enqueued for delivery to the application. A property of this event contains the
output ID of the completed request. If the request is terminated before
completion, due to reasons such as the application calling the clearQutput
method or responding to an ErrorEvent with a ER_ CLEAR response, then no
OutputCompleteEvent is delivered.

This type of output is preferred when device output requires slow hardware
interactions. Its merit is perceived responsiveness, since the application can
perform other work while the device is performing the output.

Note: Asynchronous output is always performed on a first-in first-out basis.
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Device Power Reporting Model

Updated in Release 1.8.

Applications frequently need to know the power state of the devices they use.
Note: This model is not intended to report Workstation or POS Terminal power
conditions (such as “on battery” and “battery low”). Reporting of these conditions
is now managed by the POSPower device category, see page 609.

Model

UnifiedPOS architecture segments device power into three states:
*  ONLINE. The device is powered on and ready for use. This is the
“operational” state.

*  OFF. The device is powered off or detached from the terminal. This is a “non-
operational” state.

*  OFFLINE. The device is powered on but is either not ready or not able to
respond to requests. It may need to be placed online by pressing a button, or it
may not be responding to terminal requests. This is a “non-operational” state.

In addition, one combination state is defined:

*  OFF_OFFLINE. The device is either off or offline, and the Service cannot
distinguish these states.

Power reporting only occurs while the device is open, claimed (if the device is
exclusive-use), and enabled.

Note - Enabled/Disabled vs. Power States

These states are different and usually independent. UnifiedPOS defines “disabled” /
“enabled” as a logical state, whereas the power state is a physical state. A device may
be logically “enabled” but physically “offline”. It may also be logically “disabled” but
physically “online”. Regardless of the physical power state, UnifiedPOS only reports
the state while the device is enabled. (This restriction is necessary because a Service
typically can only communicate with the device while enabled.)

If a device is “offline”, then a Service may choose to fail an attempt to “enable” the
device. However, once enabled, the Service may not disable a device based on its power
state.
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Power State Diagram
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Power Properties

The UnifiedPOS device power reporting model adds the following common
elements across all device classes.

* CapPowerReporting property. Identifies the reporting capabilities of the
device. The UML pattern for the property is:
PR _xxx : int32 { frozen }

This property may be one of:
* PR NONE. The Service cannot determine the state of the device.

Therefore, no power reporting is possible.

PR _STANDARD. The Service can determine and report two of the power
states - OFF_OFFLINE (that is, off or offline) and ONLINE.

* PR _ADVANCED. The Service can determine and report all three power
states - ONLINE, OFFLINE, and OFF.

*  PowerState property. Maintained by the Service at the current power
condition, if it can be determined. The UML pattern for the property is:

PS_xxx :int32 { frozen }
This property may be one of:

«  PS_UNKNOWN

« PS_ONLINE

- PS OFF

.« PS_OFFLINE

- PS_OFF_OFFLINE

*  PowerNotify property. The application may set this property to enable power
reporting via StatusUpdateEvents and the PowerState property. This
property may only be changed while the device is disabled (that is, before
DeviceEnabled is set to true). This restriction allows simpler implementation
of power notification with no adverse effects on the application. The
application is either prepared to receive notifications or doesn't want them,
and has no need to switch between these cases. The UML pattern for the
property is:

PN_xxx : int32 { frozen }
This property may be one of:

PN _DISABLED
« PN _ENABLED
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Power Reporting Requirements for DeviceEnabled

The following semantics are added to DeviceEnabled when

CapPowerReporting is not PR_NONE, and
PowerNotify is PN ENABLED:

*  When the Control changes from DeviceEnabled false to true, then begin
monitoring the power state:

* Ifthe Physical Device is ONLINE, then:
PowerState is set to PS_ONLINE.

A StatusUpdateEvent is enqueued with its Status property set to
SUE_POWER_ONLINE.

» Ifthe Physical Device’s power state is OFF, OFFLINE, or
OFF_OFFLINE, then the Service may choose to fail the enable by
notifying the application with error code E NOHARDWARE or
E_OFFLINE.

However, if there are no other conditions that cause the enable to fail, and
the Service chooses to return success for the enable, then:

PowerState is set to PS_OFF, PS_OFFLINE, or
PS_OFF_OFFLINE.

A StatusUpdateEvent is enqueued with its Status property set to
SUE_POWER_OFF, SUE POWER OFFLINE, or
SUE POWER_OFF_ OFFLINE.

*  When the Device changes from DeviceEnabled true to false, UnifiedPOS
assumes that the Device is no longer monitoring the power state and sets the
value of PowerState to PS UNKNOWN
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Device Information Reporting Model =~ Added in Release 1.8.

POS Applications, as well as System Management agents, frequently need to
monitor the current configuration and usage metrics of the various POS devices
that are attached to the POS terminal.

Examples of configuration data are the device’s Serial Number, Firmware
Version, and Connection Type. Examples of usage data for the POSPrinter device
are the Number of Lines Printed, Number of Hours Running, Number of paper
cuts, etc. Examples of usage data for the Scanner device are the Number of scans,
Number of Hours Running, etc. Examples of usage data for the MSR device are
the Number of successful swipes, Number of swipes resulting in errors, Number of
Hours Running, etc. See below for examples of XML definitions of the device
statistics accumulated per POS device category.

In some cases, the data may be accumulated and stored within the device itself. In
other cases, the data may be accumulated by the Service and stored, possibly on
the POS terminal or store controller.

In order for multiple applications (for example a POS application and a System
Management application) to obtain statistics from the same device, proper care
must be taken by both applications so that the device can be made accessible
when required. This is done by using the claim method and by setting
DeviceEnabled to true when access to a device is required and then setting
DeviceEnabled to false and using the release method when access to the device
is no longer needed. Coordination of device access via this mechanism is the
responsibility of the applications themselves.

Statistics Reporting Properties and Methods

The UnifiedPOS device information reporting model adds the following common
properties and methods across all device classes.

* CapStatisticsReporting property. Identifies the reporting capabilities of the
device. When CapStatisticsReporting is false, then no statistical data
regarding the device is available. This is equivalent to Services compatible
with prior versions of the specification. When CapStatisticsReporting is
true, then some statistical data for the device is available.

* CapUpdateStatistics property. Defines whether gathered statistics (or some
of them) can be reset/updated by the application. This property is only valid if
CapStatisticsReporting is true. When CapUpdateStatistics is false, then
none of the statistical data can be reset/updated by the application. Otherwise,
when CapUpdateStatistics is true, then (some of) the statistical data can be
reset/updated by the application.

* resetStatistics method. Can only be called if both CapStatisticsReporting
and CapUpdateStatistics are true. This method resets one, some, or all of the
resettable device statistics to zero.

* retrieveStatistics method. Can only be called if CapStatisticsReporting is
true. This method retrieves one, some, or all of the accumulated statistics for
the device.

* updateStatistics method. Can only be called if both CapStatisticsReporting
and CapUpdateStatistics are true. This method updates one, some, or all of
the resettable device statistics to the supplied values.
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XML definitions for POS Device Statistics

The XML files containing the UnifiedPOS defined statistics for each device
category are provided as downloads from the web sites that also host this
specification. These statistics can be referenced individually by name or as a
group using the “U_” string as (part of) the parameter to the statistics methods.

Manufacturers/Service providers can add their specific statistics in the provided
“ManufacturerSpecific” section. These statistics can be referenced individually
by name or as a group using the “M_” string as (part of) the parameter to the
statistics methods.

The following table contains the definitions of the information contained in the
UnifiedPOS defined Devicelnformation section covering all device categories.

<DeviceInformation>
Definition description

XML Definition Name
UnifiedPOSVersion Version of the UnifiedPOS specification supported
DeviceCategory Device category (e.g., POSPrinter)
ManufacturerName Device manufacturer’s name
ModelName Device model name
SerialNumber Device serial number
ManufactureDate Device manufacture date
MechanicalRevision Device hardware revision
FirmwareRevision Device firmware revision
Interface Device hardware interface (e.g., serial, USB)
InstallationDate Device installation date
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The following is an example of the XML file that describes the “UnifiedPOS”
defined statistics for the CashDrawer device category.

<?xml version='1.0" 2>
<UPOSStat version=71.8.0" xmlns:xsi="http://www.w3.0rg/2001/
XMLSchema-instance” xmlns="http://www.nrf-arts.org/IXRetail/
namespace/” xsi:schemalocation="http://www.nrf-arts.org/
IXRetail/namespace/ UPOSStat.xsd”>
<Event>
<Parameter>
<Name>DrawerGoodOpenCount</Name>
<Value>1353</Value>
</Parameter>
<Parameter>
<Name>DrawerFailedOpenCount</Name>
<Value>2</Value>
</Parameter>
<ManufacturerSpecific>
<Name>MyPersonalStat</Name>
<Value>14.32</Value>
<unitofmeasure>meters</unitofmeasure>
</ManufacturerSpecific>
</Event>
<Equipment>
<UnifiedPOSVersion>1.8</UnifiedPOSVersion>
<DeviceCategory UPOS="CashDrawer” />
<ManufacturerName>Cashdrawers R Us</ManufacturerName>
<ModelName>CD-123</ModelName>
<SerialNumber>12345</SerialNumber>
<FirmwareRevision>1.0 Rev. B</FirmwareRevision>
<Interface>RS232</Interface>
<InstallationDate>2000-03-01</InstallationDate>
</Equipment>
</UPOSStat>

The most up-to-date files defining the XML tag names and example schemas for the

statistics for all device categories can be downloaded from the NRF-ARTS web site at
http://www.nrf-arts.org.
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Update Firmware Device Model Added in Release 1.9

POS Applications frequently require the ability to update the firmware in the
various POS devices that are attached to the POS terminal. This model defines a
consistent application interface for updating the firmware in a device controlled
by a UnifiedPOS control.

This model has the following capabilities:

A property, CapUpdateFirmware, that indicates whether a device supports
firmware updating.

A property, CapCompareFirmwareVersion, that indicates whether a
firmware file’s version can be compared against the firmware version of the
device.

A method, updateFirmware, to perform an asynchronous update of the
firmware in a device.

A method, compareFirmwareVersion, to compare the firmware file’s
version against the firmware version of the device.

Additional StatusUpdateEvent Status values to report the progress of an
asynchronous update firmware process.

The update firmware process is an asynchronous operation that reports its
progress via StatusUpdateEvents. This update firmware process applies to all
device categories defined in UnifiedPOS.

The means by which a Service actually updates the firmware in the device is not
covered by this document, only the means by which the update firmware process
is started and progress is reported.
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Device States

UnifiedPOS defines a property State with the following values:

S _CLOSED
S IDLE

S BUSY

S _ERROR

The State property is set as follows:

«  State is initially S CLOSED.
*  State is changed to S_IDLE when the open method is successfully called.

e State is set to S BUSY when the Service is processing output. The State is
restored to S_IDLE when the output has completed.

*  The State is changed to S ERROR when an asynchronous output encounters
an error condition, or when an error is encountered during the gathering or
processing of event-driven input.

After the Service changes the State property to S_ ERROR, it notifies the
application of this error. The properties of this event are the error code and
extended error code, the locus of the error, and a modifiable response to the
error.
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Device State Diagram
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Version Handling

As UnifiedPOS evolves, additional releases will introduce enhanced versions of
some Devices. UnifiedPOS imposes the following requirements on Control and
Service versions:

Control requirements. A Control for a device category must operate with
any Service for that category, as long as its major version number matches the
Service's major version number. If they match, but the Control's minor version
number is greater than the Service’s minor version number, then the Control
may support some new methods or properties that are not supported by the
Service’s release. If an application calls one of these methods or accesses one
of these properties, the application will be notified of an error condition
(E_NO_SERVICE).

Service requirements. A Service for a device category must operate with any
Control for that category, as long as its major version number matches the
Control's major version number. If they match, but the Service's minor version
number is greater than the Control's minor version number, then the Service
may support some methods or properties that cannot be accessed from the
Control.

When an application wishes to take advantage of the enhancements of a version,

it must first determine that the Control and Service are at the proper major version
and at or greater than the proper minor version. The versions are reported by the

properties DeviceControlVersion (see page 41) and DeviceServiceVersion (see
page 43).
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Common Properties, Methods, and Events

Summary

The following Properties, Methods, and Events are used for all device categories
unless noted otherwise in the Usage Notes table entry. For an overview of the
general rules and usage guidelines, see “Device Behavior Models” on page 10.

Updated in Release 1.9

The following property list is a summary of the JavaPOS Common Properties.
This list is used throughout the main UnifiedPOS chapters. Further details may be
found in Appendix B, “Common Properties” on page B-59.

The OPOS implementation adds the following Common Properties:
BinaryConversion, OpenResult, ResultCode, and ResultCodeExtended.

Also, the last six properties are replaced by:
ControlObjectDescription, ControlObjectVersion, ServiceObjectDescription,
ServiceObjectVersion, DeviceDescription, and DeviceName.

Further details may be found in Appendix A, “Common Properties” on page A-25.

Properties (UML attributes)

. . Usage

Name Type Mutability Version No tfs
AutoDisable: boolean { read-write } 1.2 1
CapCompareFirmwareVersion:  boolean { read-only } 1.9
CapPowerReporting: int32 { read-only } 1.3
CapStatisticsReporting: boolean { read-only } 1.8
CapUpdateFirmware: boolean { read-only } 1.9
CapUpdateStatistics: boolean { read-only } 1.8
CheckHealthText: string { read-only } 1.0
Claimed: boolean { read-only } 1.0
DataCount: int32 { read-only } 1.2 1
DataEventEnabled: boolean { read-write } 1.0 1
DeviceEnabled: boolean { read-write } 1.0
FreezeEvents: boolean { read-write } 1.0
OutputID: int32 { read-only } 1.0 2
PowerNotify: int32 { read-write } 1.3
PowerState: int32 { read-only } 1.3

State: int32 { read-only } 1.0
DeviceControlDescription: string { read-only } 1.0
DeviceControlVersion: int32 { read-only } 1.0
DeviceServiceDescription: string { read-only } 1.0
DeviceServiceVersion: int32 { read-only } 1.0
PhysicalDeviceDescription: string { read-only } 1.0
PhysicalDeviceName: string { read-only } 1.0

Usage Notes:
1.Used only with Devices that have Event Driven Input.

2.Used only with Asynchronous Output Devices.
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Methods (UML operations)

Name Version

open (logicalDeviceName: string ): 1.0
void { raises-exception }

close (): 1.0
void { raises-exception }

claim? ( timeout: int32): 1.0
void { raises-exception }

release® (): 1.0
void { raises-exception }

checkHealth (level: inz32): 1.0
void { raises-exception }

clearInput (): 1.0
void { raises-exception }

clearOutput (): 1.0

void { raises-exception }

directIO ( command: int32, inout data: int32, inout obj: object ): 1.0
void { raises-exception }

compareFirmwareVersion ( firmwareFileName: string, out result: int32): 1.9
void { raises-exception }

resetStatistics ( statisticsBuffer: string ): 1.8
void { raises-exception }

retrieveStatistics ( inout statisticsBuffer: string ): 1.8
void { raises-exception }

updateFirmware ( firmwareFileName: string ): 1.9
void { raises-exception }

updateStatistics ( statisticsBuffer: string ): 1.8
void { raises-exception }

a. Note: In the OPOS environment starting with Release 1.5, the Claim and Release
methods are also defined as ClaimDevice and ReleaseDevice respectively
due to Release being a reserved method used by Microsoft’s Component
Object Model (COM).
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Events (UML interfaces)
e . Usage

Name Type Mutability  Version Notes
upos::events::DataEvent 1.0 1

Status: int32 { read-only }
upos::events::DirectlOEvent 1.0

EventNumber: int32 { read-only }

Data: int32 { read-write }

Obj: object { read-write }
upos::events::ErrorEvent 1.0

ErrorCode: int32 { read-only }

ErrorCodeExtended: int32 { read-only }

ErrorLocus: int32 { read-only }

ErrorResponse: int32 { read-write }
upos::events::OQutputCompleteEvent 1.0 2

OutputID: int32 { read-only }
upos::events::StatusUpdateEvent 1.0

Status:

Usage Notes:

int32 { read-only }

1.Used only with Devices that have Event Driven Input.
2.Used only with Asynchronous Output Devices.
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General Information

This section lists properties, methods, and events that are common to many of the
peripheral devices covered in this standard.

The summary section of each device category marks those common properties,
methods, and events that do not apply to that category as “Not Supported.” Items
identified in this fashion are not present in the Control’s class.

A good understanding of the features of the UnifiedPOS architecture model is
required. Please see “Device Behavior Models” on page 10 for additional
information.
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The following diagram shows the relationships between the Common classes.

<<Interface>>
BaseControl
(fromupos)

gi<<capability>> CapCompareFirmwareVersion : boolean
g:<<capability>> CapPowerReporting : int32
w<<capability>> CapStatisticsReporting : boolean
gi<<capability>> CapUpdateFirmware : boolean
gi<<capability>> CapUpdateStatistics : boolean
<<<prop>> AutoDisable : boolean

w<<prop>> CheckHealthText : string
gi<<prop>> Claimed : boolean

gi<<prop>> DataCount : int32

g<<prop>> DataEventEnabled : boolean
<<<prop>> DeviceEnabled : boolean
w<<prop>> FreezeEvents : boolean
g<<prop>> OutputID : int32

<<prop>> PowerNotify : int32

&<<prop>> PowerState : int32

w<<prop>> State : int32

g<<prop>> DeviceControlDescription : string
<<prop>> DeviceControlVersion : int32
«<<prop>> DeviceSenviceDescription : string
&<<prop>> DeviceSenviceVersion : int32
gi<<prop>> PhysicalDeviceDescription : string
&<<prop>> PhysicalDeviceName : string

®open(logicalDeviceName : string) : void

®close() : wid

Fclaim(timeout : int32) : void
BcompareFirmwareVersion(firmwareFileName : string, out result : int32) : void
release() : void

¥resetStatistics(statisticsBuffer : string) : void

checkHealth(level : int32) : void

®directlO(command : int32, inout data : int32, inout obj : Object) : void
PretrieveStatistics(inout statisticsBuffer : string) : wid
$updateFirmware(firmwareFileName : string) : void
BupdateStatistics(statisticsBuffer : string) : void

<<event>>
UposEvent
(from events)
—fires
<<uses'>';
<<utility>>
UposConst
(from upos) —
AN

/

7]

\<<sends>>

A

<<exception>>
UposException
(from upos)

|
/<<sends>>

<<sends>>

<< ugég;;’ o
\

<<|nterfacé>> <<Interface>> <<Interface>> <<interface>>
BumpBarControl MSRControl POSPrinterControl <DevCat>Control
(from upos) (from upos) (from upos) (from upos)
<DevCat> == all UnifiedPOS device
category names e.g. CashDrawer,
POSPrinter, MICR, ...
Notes: AutoDisable, DataCount, and DataEventEnabled are used only with

Devices that have Event Driven Input.
OutputID is used only with Asynchronous Output Devices.
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Properties (UML attributes)
AutoDisable Property

Syntax

Remarks

Errors

See Also

AutoDisable: boolean { read-write }

If true, the UnifiedPOS Service will set DeviceEnabled to false after it receives
and enqueues data as a DataEvent. Before any additional input can be received,
the application must set DeviceEnabled to true.

If false, the UnifiedPOS Service does not automatically disable the device when
data is received.

This property provides the application with an additional option for controlling the
receipt of input data. If an application wants to receive and process only one input,
or only one input at a time, then this property should be set to true. This property
applies only to event-driven input devices.

This property is initialized to false by the open method.

A UposException may be thrown when this property is accessed. For further
information, see “Errors” on page 16.

“Device Input Model” on page 18.

CapCompareFirmwareVersion Property Added in Release 1.9

Syntax

Remarks

Errors

See Also

CapCompareFirmwareVersion: boolean { read-only, access after open }

If true, then the Service/device supports comparing the version of the firmware in
the physical device against that of a firmware file.

A UposException may be thrown when this property is accessed. For further
information, see “Errors” on page 16.

compareFirmwareVersion Method.

CapPowerReporting Property

Syntax

Remarks

Errors
See Also

CapPowerReporting: int32 { read-only }

Identifies the reporting capabilities of the Device. It has one of the following
values:

Value Meaning

PR_NONE The UnifiedPOS Service cannot determine the state of
the device. Therefore, no power reporting is possible.

PR STANDARD The UnifiedPOS Service can determine and report two

of the power states - OFF_OFFLINE (that is, off or
offline) and ONLINE.

PR _ADVANCED The UnifiedPOS Service can determine and report all
three power states - OFF, OFFLINE, and ONLINE.

This property is initialized by the open method.
None.

“Device Power Reporting Model” on page 22, PowerState Property,
PowerNotify Property.
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CapStatisticsReporting Property Added in Release 1.8

Syntax CapStatisticsReporting: boolean { read-only }

Remarks If true, the device accumulates and can provide various statistics regarding usage;
otherwise no usage statistics are accumulated. The information accumulated and
reported is device specific, and is retrieved using the retrieveStatistics method.
This property is initialized by the open method.

Errors A UposException may be thrown when this property is accessed. For further
information, see “Errors” on page 16.

See Also retrieveStatistics Method.

CapUpdateFirmware Property Added in Release 1.9

Syntax CapUpdateFirmware: boolean { read-only, access after open }

Remarks If true, then the device’s firmware can be updated via the updateFirmware
method.

Errors A UposException may be thrown when this property is accessed. For further
information, see “Errors” on page 16.

See Also updateFirmware Method.

CapUpdateStatistics Property Added in Release 1.8

Syntax CapUpdateStatistics: boolean { read-only }

Remarks If true, the device statistics, or some of the statistics, can be reset to zero using the
resetStatistics method, or updated using the updateStatistics method.

If CapStatisticsReporting is false, then CapUpdateStatistics is also false.
This property is initialized by the open method.

Errors A UposException may be thrown when this property is accessed. For further
information, see “Errors” on page 16.

See Also CapStatisticsReporting Property, resetStatistics Method, updateStatistics

Method.

CheckHealthText Property

Syntax

Remarks

Errors

See Also

CheckHealthText: string { read-only }

Holds the results of the most recent call to the checkHealth method. The
following examples illustrate some possible diagnoses:

*  “Internal HCheck: Successful”

»  “External HCheck: Not Responding”

e “Interactive HCheck: Complete”

This property is empty (“”’) before the first call to the checkHealth method.

A UposException may be thrown when this property is accessed. For further
information, see “Errors” on page 16

checkHealth Method.
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Claimed Property

Syntax

Remarks

Errors

See Also

Claimed: boolean { read-only }

If true, the device is claimed for exclusive access. If false, the device is released
for sharing with other applications.

Many devices must be claimed before the Control will allow access to many of its
methods and properties, and before it will deliver events to the application.

This property is initialized to false by the open method.

A UposException may be thrown when this property is accessed. For further
information, see “Errors” on page 16.

“Device Initialization and Finalization” on page 12, “Device Sharing Model” on
page 14, claim Method, release Method.

DataCount Property

Syntax

Remarks

Errors

See Also

DataCount: int32 { read-only }
Holds the number of enqueued DataEvents.

The application may read this property to determine whether additional input is
enqueued from a device, but has not yet been delivered because of other
application processing, freezing of events, or other causes.

This property is initialized to zero by the open method.

A UposException may be thrown when this property is accessed. For further
information, see “Errors” on page 16.

“Device Input Model” on page 18, DataEvent.

DataEventEnabled Property

Syntax

Remarks

Errors

See Also

DataEventEnabled: boolean { read-write }

Iftrue, a DataEvent will be delivered as soon as input data is enqueued. If changed
to true and some input data is already queued, then a DataEvent is delivered
immediately. (Note that other conditions may delay “immediate” delivery: if
FreezeEvents is true or another event is already being processed at the
application, the DataEvent will remain queued at the UnifiedPOS Service until
the condition is corrected.)

If false, input data is enqueued for later delivery to the application. Also, if an input
error occurs, the ErrorEvent is not delivered while this property is false.

This property is initialized to false by the open method.

A UposException may be thrown when this property is accessed. For further
information, see “Errors” on page 16.

“Events” on page 15, DataEvent.
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DeviceControlDescription Property

Syntax

Remarks

Errors

See Also

DeviceControlDescription: string { read-only }
Holds an identifier for the UnifiedPOS Control and the company that produced it.
A sample returned string is:

“POS Printer UnifiedPOS Compatible Control, (C) 1998
Epson”

This property is always readable.
None.

DeviceControlVersion Property.

DeviceControlVersion Property

Syntax

Remarks

Errors

See Also

DeviceControlVersion: int32 { read-only }
Holds the UnifiedPOS Control version number.
Three version levels are specified, as follows:

Version Level Description

Major The “millions” place.
A change to the UnifiedPOS major version level for a
device class reflects significant interface enhancements,
and may remove support for obsolete interfaces from
previous major version levels.

Minor The “thousands” place.
A change to the UnifiedPOS minor version level for a
device class reflects minor interface enhancements, and
must provide a superset of previous interfaces at this
major version level.

Build The “units” place.
Internal level provided by the UnifiedPOS Control
developer. Updated when corrections are made to the
UnifiedPOS Control implementation.

A sample version number is:

1002038

This value may be displayed as version “1.2.38”, and interpreted as major
version 1, minor version 2, build 38 of the UnifiedPOS Control.

This property is always readable.
None.

“Version Handling” on page 32, DeviceControlDescription Property.
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DeviceEnabled Property

Syntax

Remarks

Errors

See Also

DeviceEnabled: boolean { read-write }

If true, the device is in an operational state. If changed to true, then the device is
brought to an operational state.

If false, the device has been disabled. If changed to false, then the device is
physically disabled when possible, any subsequent input will be discarded, and
output operations are disallowed.

Changing this property usually does not physically affect output devices. For
consistency, however, the application must set this property to true before using
output devices.

The Device’s power state may be reported while DeviceEnabled is true; See
“Device Power Reporting Model” on page 22 for details.

This property is initialized to false by the open method. Note that an exclusive use
device must be claimed before the device may be enabled.

A UposException may be thrown when this property is accessed. For further
information, see “Errors” on page 16.

“Device Initialization and Finalization” on page 12.

DeviceServiceDescription Property

Syntax

Remarks

Errors

DeviceServiceDescription: string { read-only }
Holds an identifier for the UnifiedPOS Service and the company that produced it.
A sample returned string is:

“TM-U950 Printer UnifiedPOS Compatible Service Driver,
(C) 1998 Epson”

This property is initialized by the open method.

A UposException may be thrown when this property is accessed. For further
information, see “Errors” on page 16.

UnifiedPOS Version 1.9 -- Released January 16, 2005



Properties (UML attributes) 43

DeviceServiceVersion Property

Syntax

Remarks

Errors

See Also

DeviceServiceVersion: int32 { read-only }
Holds the UnifiedPOS Service version number.
Three version levels are specified, as follows:

Version Level Description

Major The “millions” place.
A change to the UnifiedPOS major version level for a
device class reflects significant interface enhancements,
and may remove support for obsolete interfaces from
previous major version levels.

Minor The “thousands” place.
A change to the UnifiedPOS minor version level for a
device class reflects minor interface enhancements, and
must provide a superset of previous interfaces at this
major version level.

Build The “units” place.
Internal level provided by the UnifiedPOS Service
developer. Updated when corrections are made to the
UnifiedPOS Service implementation.

A sample version number is:

1002038

This value may be displayed as version “1.2.38”, and interpreted as major version
1, minor version 2, build 38 of the UnifiedPOS Service.

This property is initialized by the open method.

A UposException may be thrown when this property is accessed. For further
information, see “Errors” on page 16.

“Version Handling” on page 32, DeviceServiceDescription Property.
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FreezeEvents Property

Syntax

Remarks

Errors

FreezeEvents: boolean { read-write }

If true, the UnifiedPOS Control will not deliver events. Events will be enqueued
until this property is set to false.

If false, the application allows events to be delivered. If some events have been
held while events were frozen and all other conditions are correct for delivering
the events, then changing this property to false will allow these events to be
delivered. An application may choose to freeze events for a specific sequence of
code where interruption by an event is not desirable.

This property is initialized to false by the open method.

A UposException may be thrown when this property is accessed. For further
information, see “Errors” on page 16.

OutputID Property

Syntax

Remarks

Errors

See Also

OutputID: int32 { read-only }
Holds the identifier of the most recently started asynchronous output.

When a method successfully initiates an asynchronous output, the Device assigns
an identifier to the request. When the output completes, an
OutputCompleteEvent will be enqueued with this output ID as a parameter.

The output ID numbers are assigned by the UnifiedPOS Service and are
guaranteed to be unique among the set of outstanding asynchronous outputs. No
other facts about the ID should be assumed.

A UposException may be thrown when this property is accessed. For further
information, see “Errors” on page 16.

“Device Output Models” on page 21, OutputCompleteEvent.
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PowerNotify Property

Syntax

Remarks

Errors

See Also

PowerNotify: int32 { read-write }

Contains the type of power notification selection made by the Application. It has
one of the following values:

Value Meaning

PN _DISABLED The UnifiedPOS Service will not provide any power
notifications to the application. No power notification
StatusUpdateEvents will be fired, and PowerState
may not be set.

PN_ENABLED The UnifiedPOS Service will fire power notification
StatusUpdateEvents and update PowerState,
beginning when DeviceEnabled is set to true. The level
of functionality depends upon CapPowerReporting.

PowerNotify may only be set while the device is disabled; that is, while
DeviceEnabled is false.

This property is initialized to PN_DISABLED by the open method. This value
provides compatibility with earlier releases.

A UposException may be thrown when this property is accessed. For further
information, see “Errors” on page 16.

Some possible values of the exception’s ErrorCode property are:

Value Meaning

E ILLEGAL One of the following occurred:
e The device is already enabled.

*  PowerNotify = PN_ENABLED but
CapPowerReporting = PR NONE.

“Device Power Reporting Model” on page 22, CapPowerReporting Property,
PowerState Property.
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PowerState Property
Syntax PowerState: int32 { read-only }

Remarks Identifies the current power condition of the device, if it can be determined.
It has one of the following values:

Value Meaning

PS_ UNKNOWN Cannot determine the device’s power state for one of the
following reasons:

CapPowerReporting =PR_NONE; the device does not
support power reporting.

PowerNotify = PN DISABLED; power notifications
are disabled.

DeviceEnabled = false; Power state monitoring does
not occur until the device is enabled.

PS_ONLINE The device is powered on and ready for use. Can be
returned if CapPowerReporting=PR_STANDARD or
PR_ADVANCED.

PS _OFF The device is powered off or detached from the POS
terminal. Can only be returned if CapPowerReporting
=PR_ADVANCED.

PS_OFFLINE The device is powered on but is either not ready or not
able to respond to requests. Can only be returned if
CapPowerReporting = PR ADVANCED.

PS_OFF_OFFLINE The device is either off or offline. Can only be returned
if CapPowerReporting = PR_STANDARD.

This property is initialized to PS_ UNKNOWN by the open method. When
PowerNotify is set to enabled and DeviceEnabled is true, then this property is
updated as the UnifiedPOS Service detects power condition changes.

Errors None.

See Also “Device Power Reporting Model” on page 22, CapPowerReporting Property,
PowerNotify Property.
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PhysicalDeviceDescription Property

Syntax

Remarks

Errors

See Also

PhysicalDeviceDescription: string { read-only }
Holds an identifier for the physical device.
A sample returned string is:
“NCR 7192-0184 Printer, Japanese Version”
This property is initialized by the open method.

A UposException may be thrown when this property is accessed. For further
information, see “Errors” on page 16.

PhysicalDeviceName Property.

PhysicalDeviceName Property

Syntax

Remarks

Errors

See Also

PhysicalDeviceName: string { read-only }

Holds a short name identifying the physical device. This is a short version of
PhysicalDeviceDescription and should be limited to 30 characters.

This property will typically be used to identify the device in an application
message box, where the full description is too verbose. A sample returned string is:

“IBM Model II Printer, Japanese”
This property is initialized by the open method.

A UposException may be thrown when this property is accessed. For further
information, see “Errors” on page 16.

PhysicalDeviceDescription Property.
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State Property
Syntax State: int32 { read-only }

Remarks Holds the current state of the Device. It has one of the following values:

Value Meaning

S CLOSED The Device is closed.

S IDLE The Device is in a good state and is not busy.

S BUSY The Device is in a good state and is busy performing
output.

S_ERROR An error has been reported, and the application must
recover the Device to a good state before normal I/O can
resume.

This property is always readable.
Errors None.

See Also “Device Information Reporting Model” on page 26.
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Methods (UML operations)

checkHealth Method

Syntax

Remarks

Errors

See Also

checkHealth ( level: int32):
void { raises-exception }

The level parameter indicates the type of health check to be performed on the
device. The following values may be specified:

Value Meaning

CH_INTERNAL Perform a health check that does not physically change
the device. The device is tested by internal tests to the
extent possible.

CH_EXTERNAL Perform a more thorough test that may change the
device. For example, a pattern may be printed on the
printer.

CH_INTERACTIVE Perform an interactive test of the device. The supporting
UnifiedPOS Service will typically display a modal
dialog box to present test options and results.

Tests the state of a device.

A text description of the results of this method is placed in the
CheckHealthText property. The health of many devices can only be determined
by a visual inspection of these test results.

This method is always synchronous.

A UposException may be thrown when this method is invoked. For further
information, see “Errors” on page 16.

Some possible values of the exception’s ErrorCode property are:

Value Meaning

E ILLEGAL The specified health check level is not supported by the
UnifiedPOS Service.

CheckHealthText Property.
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claim Method
Syntax

Remarks

Errors

See Also

claim ( timeout: int32):
void { raises-exception }

The timeout parameter gives the maximum number of milliseconds to wait for
exclusive access to be satisfied. If zero, then immediately either returns (if
successful) or throws an appropriate exception. If FOREVER (-1), the method
waits as long as needed until exclusive access is satisfied.

Requests exclusive access to the device. Many devices require an application to
claim them before they can be used.

When successful, the Claimed property is changed to true.

A UposException may be thrown when this method is invoked. For further
information, see “Errors” on page 16.

Some possible values of the exception’s ErrorCode property are:

Value Meaning

E ILLEGAL This device cannot be claimed for exclusive access, or
an invalid timeout parameter was specified.

E TIMEOUT Another application has exclusive access to the device,
and did not relinquish control before timeout
milliseconds expired.

“Device Sharing Model” on page 14, release Method.

clearlnput Method

Syntax

Remarks

Errors

See Also

clearInput ():
void { raises-exception }

Clears all device input that has been buffered.

Any data events or input error events that are enqueued — usually waiting for
DataEventEnabled to be set to true and FreezeEvents to be set to false — are also
cleared.

A UposException may be thrown when this method is invoked. For further
information, see “Errors” on page 16.

“Device Input Model” on page 18.
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clearOutput Method Updated in Release 1.7
Syntax clearOutput ():
void { raises-exception }

Remarks Clears all buffered output data, including all asynchronous output. Also, when
possible, halts outputs that are in progress.
Any output error events that are enqueued — usually waiting for FreezeEvents to
be set to false — are also cleared.

Errors A UposException may be thrown when this method is invoked. For further
information, see “Errors” on page 16.

See Also “Device Output Models” on page 21.

close Method
Syntax

Remarks

Errors

See Also

close ():
void { raises-exception }
Releases the device and its resources.
If the DeviceEnabled property is true, then the device is disabled.
If the Claimed property is true, then exclusive access to the device is released.

A UposException may be thrown when this method is invoked. For further
information, see “Errors” on page 16.

“Device Initialization and Finalization” on page 12, open Method.

compareFirmwareVersion Method Added in Release 1.9

Syntax

Remarks

compareFirmwareVersion ( firmwareFileName: string, out result: int32):
void { raises-exception, use after open-claim-enable }

Parameter Description

firmwareFileName Specifies either the name of the file containing the
firmware or a file containing a set of firmware files
whose versions are to be compared against those of the
device.

result Location in which to return the result of the comparison.

This method determines whether the version of the firmware contained in the
specified file is newer than, older than, or the same as the version of the firmware
in the physical device.

The Service should check that the specified firmware file exists and that its
contents are valid for this device before attempting to perform the comparison
operation.

The result of the comparison is returned in the result parameter and will be one of
the following values:

Value Meaning

CFV_FIRMWARE OLDER Indicates that the version of one or more of the
firmware files is older than the firmware in the
device and that none of the firmware files is
newer than the firmware in the device.
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Errors

See Also

CFV_FIRMWARE SAME Indicates that the versions of all of the firmware
files are the same as the firmware in the device.

CFV_FIRMWARE NEWER  Indicates that the version of one or more of the
firmware files is newer than the firmware in the
device and that none of the firmware files is
older than the firmware in the device.

CFV_FIRMWARE DIFFERENT
Indicates that the version of one or more of the
firmware files is different than the firmware in
the device, but either:

* The chronological relationship cannot be
determined, or

 The relationship is inconsistent -- one or
more are older while one or more are newer.

CFV_FIRMWARE UNKNOWN
Indicates that a relationship between the two
firmware versions could not be determined. A
possible reason for this result could be an
attempt to compare Japanese and US versions
of firmware.

If the firmwareFileName parameter specifies a file list, all of the component
firmware files should reside in the same directory as the firmware list file. This
will allow for distribution of the updated firmware without requiring a
modification to the firmware list file

A UposException may be thrown when this method is invoked. For further
information, see “Errors” on page 16.

Some possible values of the exception’s ErrorCode property are:

Value Meaning
E ILLEGAL CapCompareFirmwareVersion is false.
E_NOEXIST The file specified by firmwareFileName does not exist

or, if firmwareFileName specifies a file list, one or more
of the component firmware files are missing.

E _EXTENDED ErrorCodeExtended = EFIRMWARE BAD_ FILE:
The specified firmware file or files exist, but one or
more are either not in the correct format or are corrupt.

CapCompareFirmwareVersion Property.
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directlO Method

Syntax

Remarks

Errors

See Also

open Method
Syntax

Remarks

directIO ( command: int32, inout data: int32, inout obj: object ):
void { raises-exception }

Parameter Description

command Command number whose specific values are assigned
by the UnifiedPOS Service.

data An array of one modifiable integer whose specific
values or usage vary by command and UnifiedPOS
Service.

obj Additional data whose usage varies by command and

UnifiedPOS Service.
Communicates directly with the UnifiedPOS Service.

This method provides a means for a UnifiedPOS Service to provide functionality
to the application that is not otherwise supported by the standard UnifiedPOS
Control for its device category. Depending upon the UnifiedPOS Service’s
definition of the command, this method may be asynchronous or synchronous.

Use of this method will make an application non-portable. The application may,
however, maintain portability by performing directIO calls within conditional
code. This code may be based upon the value of the DeviceServiceDescription,
PhysicalDeviceDescription, or PhysicalDeviceName property.

A UposException may be thrown when this method is invoked. For further
information, see “Errors” on page 16.

DirectlIOEvent.

Updated in Release 1.7

open ( logicalDeviceName: string ):
void { raises-exception }

The logicalDeviceName parameter specifies the device name to open.

Opens a device for subsequent 1/0.

The device name specifies which of one or more devices supported by this
UnifiedPOS Control should be used. The logicalDeviceName must exist in the
operating system’s reference locator system (such as the JavaPOS Configurator/
Loader (JCL) or the Window’s Registry) for this device category so that its
relationship to the physical device can be determined. Entries in the reference
locator system are created by a setup or configuration utility.

The following sequence diagram shows the details of what needs to happen during
the open method call processing to allow the creation of the Service and its binding
to the Control.
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NOTE: shows the details of what should happen at open() time. This diagram tries to be generic w/o reference to particular
platform. Note also, that some platform binding might have "easier" or "harder" API to accomplish the same task.

:ClientApp :<DevCat> :Config :Loader :<DevCat>
(registry of senice properties) Senice

NOTE1: we are assuming that the :Config object has or can obtain at runtime the configuration information for the
senices that will be used. In particular the <DevCat> device is configured with logical name named "logicalName"
NOTE2: <DevCat> is a moniker for a generic control and DevCat == POSPrinter, Keylock, CashDrawer, ... all the
UnifiedPOS device categories ‘

1: open(logicalName) 5. g4 properties of senice Lith logicalName ‘ ‘

3: pass loader properties, and ask to %reate senice ‘

\ 4: Ioader7rses properties and loads the <De\,Cat>Servicr

P
\ / 5: create and/or bind to service

I | 6: return égrvfce instance/fo control

I

|

The details of these steps might vary per platform and the ‘

Config and Loader could be done by the same entity.
However, logically the actions above are happening on the
system. ‘

When this method is successful, it initializes the properties Claimed,
DeviceEnabled, DataEventEnabled, and FreezeEvents, as well as descriptions
and version numbers of the UnifiedPOS software layers. Additional category-
specific properties may also be initialized.

Errors A UposException may be thrown when this method is invoked. For further
information, see “Errors” on page 16.

Some possible values of the exception’s ErrorCode property are:

Value Meaning

E ILLEGAL The UnifiedPOS Control is already open.

E _NOEXIST The specified logicalDeviceName was not found.

E NOSERVICE Could not establish a connection to the corresponding

UnifiedPOS Service.

See Also “Device Initialization and Finalization” on page 12, “Version Handling” on page
32, close Method.
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release Method

Syntax

Remarks

Errors

See Also

release ():
void { raises-exception }

Releases exclusive access to the device.

If the DeviceEnabled property is true, and the device is an exclusive-use device,
then the device is also disabled (this method does not change the device enabled
state of sharable devices).

A UposException may be thrown when this method is invoked. For further
information, see “Errors” on page 16.

Some possible values of the exception’s ErrorCode property are:

Value Meaning
E ILLEGAL The application does not have exclusive access to the
device.

“Device Sharing Model” on page 14, claim Method.
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resetStatistics Method Added in Release 1.8

Syntax

Remarks

Errors

See Also

resetStatistics ( statisticsBuffer: string ):
void { raises-exception }

Parameter Description

statistics Buffer The data buffer defining the statistics that are to be reset.

This is a comma-separated list of name(s), where an empty string (“”’) means ALL
resettable statistics are to be reset, “U_" means all UnifiedPOS defined resettable
statistics are to be reset, “M_" means all manufacturer defined resettable statistics
are to be reset, and “actual namel, actual name2” (from the XML file definitions)
means that the specifically defined resettable statistic(s) are to be reset.

Resets the defined resettable statistics in a device to zero. All the requested
statistics must be successfully reset in order for this method to complete
successfully, otherwise an ErrorCode of E_ EXTENDED is returned.

Both CapStatisticsReporting and CapUpdateStatistics must be true in order to
successfully use this method.

This method is always executed synchronously.

A UposException may be thrown when this method is invoked. For further
information, see “Errors” on page 16.

Some possible values of the exception’s ErrorCode property are:

Value Meaning

E ILLEGAL CapStatisticsReporting or CapUpdateStatistics is
false, or the named statistic is not defined/resettable.

E_EXTENDED ErrorCodeExtended = ESTATS _ERROR:
At least one of the specified statistics could not be reset.

CapStatisticsReporting Property, CapUpdateStatistics Property.

retrieveStatistics Method Added in Release 1.8

Syntax

Remarks

retrieveStatistics ( inout statisticsBuffer: string ):
void { raises-exception }

Parameter Description

statistics Buffer The data buffer defining the statistics to be retrieved and
in which the retrieved statistics are placed.

This is a comma-separated list of name(s), where an empty string (“”’) means ALL
statistics are to be retrieved, “U_” means all UnifiedPOS defined statistics are to
be retrieved, “M_" means all manufacturer defined statistics are to be retrieved,
and “actual namel, actual name2” (from the XML file definitions) means that the
specifically defined statistic(s) are to be retrieved.

Retrieves the requested statistics from a device.
CapStatisticsReporting must be true in order to successfully use this method.

This method is always executed synchronously.
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All calls to retrieveStatistics will return the following XML as a minimum:

<?xml version='1.0" ?>
<UPOSStat version=”1.8.0" xmlns:xsi="http://www.w3.0rg/2001/
XMLSchema-instance” xmlns="http://www.nrf-arts.org/IXRetail/
namespace/” xsi:schemalocation="http://www.nrf-arts.org/IXRetail/
namespace/ UPOSStat.xsd”>
<Event>
<Parameter>
<Name>RequestedStatistic</Name>
<Value>1234</Value>
</Parameter>
</Event>
<Equipment>
<UnifiedPOSVersion>1.8</UnifiedPOSVersion>
<DeviceCategory UPOS="CashDrawer”/>
<ManufacturerName>Cashdrawers R Us</ManufacturerName>
<ModelName>CD-123</ModelName>
<SerialNumber>12345</SerialNumber>
<FirmwareRevision>1.0 Rev. B</FirmwareRevision>
<Interface>RS232</Interface>
<InstallationDate>2000-03-01</InstallationDate>
</Equipment>
</UPOSStat>
If the application requests a statistic name that the device does not support, the
<Parameter> entry will be returned with an empty <value>. e.g.,
<Parameter>
<Name>RequestedStatistic</Name>
<Value></Value>
</Parameter>
All statistics that the device collects that are manufacturer specific (not defined in the
schema) will be returned in a <ManufacturerSpecific>taginstead of a <Parameter>
tag. e.g.,
<ManufacturerSpecific>
<Name>TheAnswer</Name>
<Value>42</Value>
</ManufacturerSpecific>
When an application requests all statistics from the device, the device will return a
<Parameter> entry for every defined statistic for the device category as defined by the
XML schema version specified by the version attribute in the <UPOSStat> tag. If the
device does not record any of the statistics, the <value> tag will be empty.

The most up-to-date files defining the XML tag names and example schemas for the
statistics for all device categories can be downloaded from the NRF-ARTS web site at
http://www.nrf-arts.org.

Errors A UposException may be thrown when this method is invoked. For further
information, see “Errors” on page 16.

Some possible values of the exception’s ErrorCode property are:

Value Meaning
E ILLEGAL CapStatisticsReporting is false or the named statistic is
not defined.

See Also CapStatisticsReporting Property.
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updateFirmware Method Added in Release 1.9
Syntax updateFirmware ( firmwareFileName: string ):
void { raises-exception, use after open-claim-enable }
Parameter Description
firmwareFileName Specifies either the name of the file containing the
firmware or a file containing a set of firmware files that
are to be downloaded into the device.
Remarks This method updates the firmware of a device with the version of the firmware

contained or defined in the file specified by the firmwareFileName parameter
regardless of whether that firmware’s version is newer than, older than, or the
same as the version of the firmware already in the device. If the firmwareFileName
parameter specifies a file list, all of the component firmware files should reside in
the same directory as the firmware list file. This will allow for distribution of the
updated firmware without requiring a modification to the firmware list file.

When this method is invoked, the Service should check that the specified firmware
file exists and that its contents are valid for this device. If so, this method should
return immediately and the remainder of the update firmware process should
continue asynchronously. The Service should notify the application of the status
of the update firmware process by firing StatusUpdateEvents with values of
SUE_UF_PROGRESS + an integer between 1 and 100 indicating the completion
percentage of the update firmware process. For application convenience, the
StatusUpdateEvent value SUE_UF_COMPLETE is defined to be the same value
as SUE_UF_PROGRESS + 100.

For consistency, the update firmware process is complete after the new firmware
has been downloaded into the physical device, any necessary physical device reset
has completed, and the Service and the physical device have been returned to the
state they were in before the update firmware process began.

For consistency, a Service must always fire at least one StatusUpdateEvent with
an incomplete progress completion percentage (i.e. a percentage between 1 and
99), even if the device cannot physically report the progress of the update firmware
process. If the update firmware process completes successfully, the Service must
fire a StatusUpdateEvent with a progress of 100 or use the special constant
SUE_UF_COMPLETE, which has the same value. These Service requirements
allow applications using this method to be designed to always expect some level
of progress notification.

If an error is detected during the asynchronous portion of a update firmware
process, one of the following StatusUpdateEvents will be fired:

Value Meaning

SUE _UF _FAILED DEV_OK  The update firmware process failed but the
device is still operational.

SUE _UF _FAILED DEV_UNRECOVERABLE
The update firmware process failed and the
device is neither usable nor recoverable
through software. The device requires service
to be returned to an operational state.
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SUE_UF _FAILED DEV_NEEDS FIRMWARE
The update firmware process failed and the
device will not be operational until another
attempt to update the firmware is successful.
SUE_UF_FAILED DEV_UNKNOWN
The update firmware process failed and the
device is in an indeterminate state.

Errors A UposException may be thrown when this method is invoked. For further
information, see “Errors” on page 16.

Some possible values of the exception’s ErrorCode property are:

Value Meaning
E ILLEGAL CapUpdateFirmware is false.
E _NOEXIST The file specified by firmwareFileName does not exist

or, if firmwareFileName specifies a file list, one or more
of the component firmware files are missing.
E_EXTENDED ErrorCodeExtended = EFIRMWARE BAD FILE:
The specified firmware file or files exist, but one or
more are either not in the correct format or are corrupt.

See Also CapUpdateFirmware Property.
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updateStatistics Method Added in Release 1.8

Syntax

Remarks

Errors

See Also

updateStatistics ( statisticsBuffer: string ):
void { raises-exception }

Parameter Description

statistics Buffer The data buffer defining the statistics with values that
are to be updated.

This is a comma-separated list of name-value pair(s), where an empty string name
(““”=valuel”) means ALL resettable statistics are to be set to the value “valuel”,
“U_=value2” means all UnifiedPOS defined resettable statistics are to be set to the
value “value2”, “M_=value3” means all manufacturer defined resettable statistics
are to be set to the value “value3”, and “actual namel=value4,

actual name2=value5” (from the XML file definitions) means that the specifically
defined resettable statistic(s) are to be set to the specified value(s).

Updates the defined resettable statistics in a device. All the requested statistics
must be successfully updated in order for this method to complete successfully,
otherwise an ErrorCode of E_ EXTENDED is returned.

Both CapStatisticsReporting and CapUpdateStatistics must be true in order to
successfully use this method.

This method is always executed synchronously.

A UposException may be thrown when this method is invoked. For further
information, see “Errors” on page 16.

Some possible values of the exception’s ErrorCode property are:

Value Meaning

E ILLEGAL CapStatisticsReporting or CapUpdateStatistics is
false, or the named statistic is not defined/updatable.

E_EXTENDED ErrorCodeExtended = ESTATS _ERROR:
At least one of the specified statistics could not be
updated.

CapStatisticsReporting Property, CapUpdateStatistics Property.
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Events (UML interfaces)

The UnifiedPOS standard utilizes a common UML base control structure to derive
a specific implementation case. The UML event base control model and interfaces
are shown below for the events.

upos::BaseControl

<<utility>>
UposConst

(from upos)

7
<<uses>>
/
<< >> ) <<Interface>>
event fires
UposEvent BaseControl
(from events) (from upos)

. <<sends>>

\};&

<<exception>>
UposException
(from upos)
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upos::events interfaces

<<event>>
UposEvent
<<event>> | (fromevents) | <<event>>
DataEvent —] N OutputCompleteEvent
(from events) | (from events)
<<prop>> Status : int32 T‘ <<prop>> OutputlD : int32
|
|
\
|
\
|
\
|
\
|
\
|
<<event>> \ <<event>>
DirectlOEvent \ StatusUpdateEvent
(from events) \‘ (from events)
&#<<prop>> EventNumber : int32 \‘ <<prop>> Status : int32
g<<prop>> Data : int32 \‘
@<<prop>> Obj : object \‘
\
|
|
<<event>>
ErrorEvent

(from events)

&<<prop>> ErrorCode : int32
4<<prop>> ErrorCodeExtended : int32
&<<prop>> ErrorLocus : int32
<<prop>> ErrorResponse : int32
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DataEvent

<<event>>

Description

Attribute

Remarks

See Also

upos::events::DataEvent
Status: int32 { read-only }

Notifies the application that input data is available from the device.
This event contains the following attribute:

Attribute Type Description

Status int32  The input status with its value dependent upon the
device category; it may describe the type or qualities of
the input data.

When this event is delivered to the application, the DataEventEnabled property
is changed to false, so that no further data events will be delivered until the
application sets DataEventEnabled back to true. The actual byte array input data
is placed in one or more device-specific properties.

If DataEventEnabled is false at the time that data is received, then the data is
enqueued in an internal buffer, the device-specific input data properties are not
updated, and the event is not delivered. When DataEventEnabled is subsequently
changed back to true, the event will be delivered immediately if input data is
enqueued and FreezeEvents is false.

“Events” on page 15, “Device Input Model” on page 18, DataEventEnabled
Property, FreezeEvents Property.
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DirectlOEvent

<<event>>

Description

Attributes

Remarks

See Also

Updated in Release 1.7

upos::events::DirectlOEvent
EventNumber: int32 { read-only }
Data: int32 { read-write }
Obj: object { read-write }

Provides UnifiedPOS Service information directly to the application. This event
provides a means for a vendor-specific UnifiedPOS Service to provide events to
the application that are not otherwise supported by the UnifiedPOS Control.

This event contains the following attributes:

Attribute Type Description

EventNumber int32 Event number whose specific values are assigned by the
UnifiedPOS Service.

Data int32 Additional numeric data. Specific values vary by the
EventNumber and the UnifiedPOS Service. This
attribute is settable.

Obj object Additional data whose usage varies by the EventNumber
and the UnifiedPOS Service. This attribute is settable. !

This event is to be used only for those types of vendor specific functions that are
not otherwise described as part of the UnifiedPOS standard. Use of this event may
restrict the application program from being used with other vendor’s devices
which may not have any knowledge of the UnifiedPOS Service’s need for this
event.

“Events” on page 15, directlO Method.

I In the OPOS environment, the format of this data depends upon the value of the
BinaryConversion property. See BinaryConversion property on page A-28.
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ErrorEvent

<<event>>

Description

Attributes

Updated in Release 1.9

upos::events::ErrorEvent
ErrorCode: int32 { read-only }
ErrorCodeExtended: int32 { read-only }
ErrorLocus: int32 { read-only }
ErrorResponse: int32 { read-write }

Notifies the application that an error has been detected and a suitable response is
necessary to process the error condition.

This event contains the following attributes:

Attribute Type Description

ErrorCode int32  Error Code causing the error event. See the list of
ErrorCodes under “Error Codes” on page 16.

ErrorCodeExtended
int32  Extended Error Code causing the error event. These
values are device category specific.

ErrorLocus int32  Location of the error. See values below.

ErrorResponse int32  Error response, whose default value may be overridden
by the application (i.e., this attribute is settable). See
values below.

The ErrorLocus attribute has one of the following values:

Value Meaning
EL OUTPUT Error occurred while processing asynchronous output.
EL_INPUT Error occurred while gathering or processing event-

driven input. No input data is available.

EL INPUT DATA Error occurred while gathering or processing event-
driven input, and some previously buffered data is
available.

The application’s error event handler can set the ErrorResponse attribute to one of
the following values:

Value Meaning
ER_RETRY Retry the input or asynchronous output. The error state
is exited.

May be valid only when locus is EL_INPUT. Default
when locus is EL_ OUTPUT.

ER _CLEAR Clear all buffered output data (including all
asynchronous output) or buffered input data. The error
state is exited. Default when locus is EL_INPUT.
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