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AUTOMATIC DATA COLLECTION DEVICE 
THAT RECEIVES DATA OUTPUT 

INSTRUCTION FROM DATA CONSUMER 

TECHNICAL FIELD 

The invention relates generally to automatic data collec 
tion (“ADC”) devices and more particularly to receiving 
instructions from ADC data consumers regarding data 
output, including instructions specifying a data output 
mechanism and specifying the characteristics of the data to 
be routed through the selected data output mechanism. 

BACKGROUND OF THE INVENTION 

Automatic Data Collection (“ADC”) device platforms, 
such as ADC device platforms equipped With bar code 
readers, have received increasing commercial attention in 
the past feW years. ADC device platforms, such as handheld 
data collection terminals, or hand-held personal computers, 
have been Widely implemented in the retail marketplace and 
have garnered increasing utiliZation in a diverse range of 
application areas. The ever-decreasing cost and siZe of ADC 
device platforms has facilitated their entry into a Wide 
variety of commercial, institutional, and governmental set 
tings. 
AnADC device platform having a bar code reader adeptly 

accesses and retrieves data stored in the form of a bar code 
label. Data representing virtually any product or service 
found in the stream of commerce may be encoded in a bar 
code label for later access by an ADC device platform 
having a bar code reader. Bar code readers include laser 
scanners as Well as other means of collecting product 
information, such as a bar code Wand, a still camera or an 
area imager. In addition to bar code labels, other ADC data 
formats include Radio Frequency (“RF”) tags, resonators, 
SmartCards, magnetic strips, Optical Character Recognition 
(“OCR”), speech input, tWo-dimensional (“2D”) symbols, 
dipole devices (such as those recited in US. Pat. No. 
5,581,257), and any symbol having encoded data therein. 

In a conventional ADC device platform environment, the 
recipient of ADC data either physically manipulates the 
ADC device platform itself to retrieve the ADC data or 
receives the ADC data through a local, and probably 
proprietary, netWork. Thus, a typical ADC device operator is 
limited both in terms of the distance from Which the operator 
may be located aWay from the actual device and by the 
complexity and versatility of the elements that comprise the 
ADC device netWork Which the operator utiliZes. The opera 
tor suffers from still further limitations due to the fact that 
many conventional ADC device platforms are not readily 
con?gurable for neW ADC devices, or even for ADC devices 
other than those attached to the ADC device platform When 
it is initially sold. Yet another limitation in a conventional 
ADC device platform arises When an operator Wishes to add 
a neW ADC device to one of the feW ADC device platforms 
that Will accept neW ADC devices. This limitation stems 
from the fact that many ADC devices require proprietary 
communications protocols, and even When the communica 
tions protocols are non-proprietary, the communications 
protocols are typically non-standard. Thus, the operator 
cannot simply attach a neW ADC device to an existing ADC 
device platform and expect that the neW combination Will 
function properly. Finally, the above limitations, both sepa 
rately and together, hinder an ADC operator’s ability to 
customiZe the ADC device platform to operate in the most 
productive possible manner. 

Input data received by an ADC device platform must be 
routed to the intended destination. Conventional ADC 
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2 
device platforms typically have a simple connection that 
routes one type of data from a single ADC device to a single 
destination, typically an application program. HoWever, 
ADC data consumers presently demand sophisticated and 
customiZable ADC device platforms. In addition, consumers 
expect their ADC device platforms to be recon?gurable for 
neW ADC devices and neW data-receiving applications. 
Many ADC data consumers also need their ADC device 
platform to process ADC data Without requiring modi?ca 
tion of destination applications, Which are frequently pro 
vided by third parties and cannot be modi?ed Without the 
cooperation and permission of the producer and oWner. 
A single ADC device may transmit data having a variety 

of characteristics into an ADC device platform. As ADC 
device platforms become more adept at receiving data from 
a variety of ADC devices, ef?cient mechanisms for routing 
ADC data become increasingly critical to the overall success 
of the ADC device platform. Moreover, an application 
program may request ADC data having characteristics that 
may potentially arise in the ADC data retrieved by more than 
one ADC device. While routing decisions may be perma 
nently ?xed in an ADC device platform’s basic design, such 
an approach provides only minimal ?exibility and does not 
accommodate the addition of neW ADC devices and neW 
applications. 

In prior art ADC device platforms, the ADC device 
platform typically receives input data from a single ADC 
device, performs minimal processing on the data, then routes 
the data to a single destination application. While this design 
might have been adequate in the past, this design is Wholly 
de?cient for the modern data collection environment in 
Which multiple ADC devices provide data to an ADC device 
platform that then forWards the data to one or more appli 
cations. In addition, different applications, for a variety of 
reasons, may operate more ef?ciently When they receive data 
from one particular output mechanism as opposed to another 
output mechanism. Accordingly, ADC data consumers 
require increased ?exibility regarding the output mechanism 
available for data output from an ADC device platform. 

SUMMARY OF THE INVENTION 

The invention provides a method and system for receiving 
a client’s instructions With regard to routing data to the client 
from one or more automatic data collection (“ADC”) 
devices in an ADC device platform. 
An aspect of the invention alloWs client applications to 

register a request ADC data type in a grid that operates as a 
data ?lter. For example, a client may use the grid to request 
all ADC data received from any ADC device on an ADC 
device platform When the ADC data has been encoded in a 
particular data type. Similarly, a client may request one or 
more data types that may be produced by a speci?c ADC 
device. 

Another aspect of the invention provides a data transfer 
mechanism that performs simultaneous data transmission 
from an ADC device platform over different output mecha 
nisms to reach multiple clients. Clients, residing either on 
the ADC device platform or on a remote computing system, 
register With a data output grid to receive data via a 
particular output mechanism. FolloWing registration of a 
client’s preferred output mechanism, a data transfer mecha 
nism forWards all data received by the ADC device platform 
to the client using the output mechanism speci?ed in the data 
output grid. Using the data transfer mechanism, the same set 
of input data, destined for more than one application, may be 
simultaneously transmitted to different output mechanisms. 
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Thus, the data transfer mechanism eliminates a potential 
data communications bottleneck in a multiple client envi 
ronment. The invention may utiliZe an unlimited number of 
data output mechanisms, including pipes, remote procedure 
calls (“RPC”), sockets, stream ?les, the netWork Basic 
Input/Output System (“NetBIOS”), mail slots, the netWork 
Dynamic Data Exchange (“NetDDE”), and shared memory. 
ADC devices accommodated by the invention include bar 

code readers, speech recognition systems, RF tag readers, 
resonators, SmartCards, tWo-dimensional data readers, 
ASCII data devices, AIMI-EIC data devices, dipole device 
readers, and optical character recognition (“OCR”) systems. 
The invention further alloWs the updating of existing data 
output grids or the addition of neW information in data grids 
in association With a neWly added ADC device, a neWly 
added output condition, or a neWly added client. Similarly, 
the invention alloWs the data output grid to be modi?ed to 
accept a neW ADC device, a neW output mechanism, or a 
neW client. 

BRIEF DESCRIPTION OF THE DRAWINGS 

An exemplary embodiment of the invention Will be 
described beloW relative to the folloWing ?gures. Note that 
similar elements and steps in the ?gures have the same 
reference number. For ease in identifying the discussion of 
any particular element, the most signi?cant digit in a refer 
ence number refers to the ?gure number in Which that 
element is ?rst introduced (e.g., element 204 is ?rst intro 
duced and discussed With respect to FIG. 2). 

FIG. 1 depicts an ADC netWork 150 comprising a netWork 
controller 103, remote computing systems 104—106, and 
ADC device platforms 100—102 through Which ADC data 
may be directed by one embodiment of the invention. 

FIG. 2 provides a more detailed illustration of the com 
puting system 120 in the ADC device platform 100, accord 
ing to one exemplary embodiment of the invention. 

FIG. 3 is a block diagram illustrating the process by Which 
a client application registers its data requests for a given 
ADC device in an ADC data grid. 

FIG. 4 represents a portion of the ADC grid 303 that 
contains the ADC data requests registered by the client 301. 

FIGS. 5A—5B are ?oWcharts illustrating the operations of 
the ADC data server 130 With regard to processing data type 
registration requests from client applications associated With 
the ADC device platform 100. 

FIG. 6 is a block diagram illustrating the process by Which 
a client application speci?es an output mechanism for ADC 
data. 

FIG. 7 is a ?oWchart illustrating the operations of the 
ADC data server 130 With regard to the processing of output 
mechanism instructions from a client application such as the 
client 301. 

FIG. 8 illustrates one embodiment of the ADC device 
platform 100 that intelligently routes data to client applica 
tions. 

FIG. 9 is a ?oWchart shoWing the intelligent data routing 
operations performed by the ADC data server 130. 

FIG. 10 provides a block diagram illustrating the process 
ing of ADC data using the output mechanism grid 603 
shoWn in FIG. 6. 

FIG. 11 is a ?oWchart illustrating the procedures folloWed 
by the ADC data server 130 for transmitting ADC data to 
client applications associated With the ADC device platform 
100. 

FIG. 12 illustrates an alternate embodiment of the ADC 
computing system 120. 
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4 
FIG. 13 displays an exemplary ADC device platform’s 

communication protocol stack. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The invention provides a method and system for receiving 
instructions regarding transmitting data from one or more 
automatic data collection (“ADC”) devices in an ADC 
device platform to one or more destinations. The invention 
alloWs an application program to indicate the types of data 
it should receive and to specify an output mechanism for 
routing input data for the application to an appropriate 
destination. The invention further alloWs applications to 
specialiZe their data requests and process all data of a given 
type, Without regard for the ADC device from Which the data 
has been retrieved. The invention additionally provides an 
ef?cient mechanism for changing the routing of data to an 
application. The invention utiliZes a data output grid that 
retains instructions regarding the output of data to an appli 
cation. The invention further alloWs the updating of a data 
output grid and the addition of neW information in the data 
output grid in association With a neWly added ADC device, 
a neWly added output condition, or a neWly added applica 
tion. 

An aspect of the invention provides a method and system 
for alloWing client applications to register their ADC data 
requests in an ADC grid that operates as a data ?lter. The 
invention also alloWs client applications to register instruc 
tions such as Whether ADC data output to the client appli 
cation requires virtual Wedging or dynamic Wedging and 
under What circumstances such Wedging Will be required. 
The invention may operate as an application programming 
interface (“API”) that channels ADC data to client applica 
tions based upon information in the ADC grid, according to 
one embodiment of the invention. For example, a client may 
request all ADC data received from one or more ADC 
devices on an ADC device platform When the ADC data has 
been encoded in the Code 39 bar code symbology. Similarly, 
a client may request all of the ADC data from a speci?c ADC 
device but also specify that all transmitted data be formatted 
as keyboard input, thus signaling the API to route the data 
through a virtual Wedge, according to an embodiment of the 
invention. 

Another aspect of the invention provides a data transfer 
mechanism that alloWs simultaneous transmission of data 
from an ADC device platform over different output mecha 
nisms to reach various client applications. Client 
applications, residing either on the ADC device platform or 
residing on a remote computing system, may register With 
the data transfer mechanism to receive data via a speci?c 
output mechanism. According to one embodiment of the 
invention, the data transfer mechanism operates in conjunc 
tion With a data output grid, or output ?lter, to alloW client 
applications to register their output mechanism selections. 
The data transfer mechanism obviates the need to buffer 

data While Waiting to send it to client applications because 
all client applications receive the data at the same time, 
according to one embodiment of the invention. Thus, the 
data transfer mechanism eliminates data communication 
bottlenecks Wherever possible, enabling more ef?cient uti 
liZation of system resources. The invention may utiliZe data 
output mechanisms such as pipes, remote procedure calls 
(“RPC”), sockets, stream ?les, netWork Basic Input/Output 
System (“NetBIOS”), mail slots, netWork Dynamic Data 
Exchange (“NetDDE”), and shared memory. FolloWing reg 
istration of a client’s preferred output mechanism, the data 
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transfer mechanism forwards all data received by the ADC 
device platform to the speci?ed mechanism registered for a 
client. 

FIG. 1 depicts an ADC network 150 comprising a netWork 
controller 103, remote computing systems 104—106, and 
ADC device platforms 100—102 through Which ADC data 
may be directed by one embodiment of the invention. The 
ADC netWork 150 may comprise additional remote com 
puting systems, as indicated by the ellipsis betWeen the 
remote computing system 105 and the remote computing 
system 106. The ADC netWork 150 may also comprise feWer 
than three remote computing systems in some embodiments. 
In addition, the ADC netWork 150 may comprise additional 
ADC device platforms, as indicated by the ellipsis betWeen 
the ADC device platform 101 and the ADC device platform 
102. The ADC netWork 150 may also comprise feWer than 
three ADC device platforms in some embodiments. 

Using the ADC netWork 150, a remote operator at the 
remote computing system 104, for example, may receive 
data from ADC devices on the ADC device platform 100, 
such as an ADC device 117, an ADC device 118, or from 
both the ADC devices 117, 118 concurrently. A local opera 
tor at an ADC device platform, such as the ADC device 
platform 100, may similarly receive data from the ADC 
devices 117, 118. The ADC netWork 150 also alloWs an 
operator to control characteristics of the ADC platform 100 
and any con?gurable subsystems on the ADC device plat 
form 100. An operator may perform ?le transfers, vieW ?les, 
provide ?rmWare upgrades and revieW graphically 
represented unit performance statistics using the ADC net 
Work 150. An operator may also vieW a map of all ADC 
device platforms 100—102 in the ADC netWork 150 and their 
current status. 

The remote computing systems in the ADC netWork 150, 
such as the remote computing system 104, comprise a 
communications device 114, and remote applications 109, 
110. The ellipsis betWeen the remote application 109 and the 
remote application 110 indicates that the remote computing 
system 104 may contain more than tWo remote applications. 
The remote computing system 104 may be a WindoWs95 
equipped personal computer (“PC”), a UNIX Workstation, 
an IBM host computer, a WindoWsCE-equipped hand-held 
computer, or any computing system capable of performing 
the tasks described herein. The Microsoft Corporation pro 
duces the WindoWs95 and WindoWsCE operating systems. 

The remote application 109 on the remote computing 
system 104 may include a broWsing capability that facili 
tates data communication With the ADC device platform 100 
over the ADC netWork 150. The ADC device platform 104, 
for example, may have a uniform resource locator (“URL”) 
that facilitates communication betWeen the ADC device 
platform 104 and the remote application 109. The remote 
Web broWser may host Java applets that coordinate data 
transfer from an ADC device on the ADC device platform 
100 to the remote computing system 104. The remote 
computing system 104 may receive the Java applets from a 
variety of sources, including the ADC device platform 100 
itself. The remote application 109 may also communicate 
With the ADC device platform 100 using other communi 
cations methods. 

The netWork controller 103 includes communications 
devices 115, and the remote applications 107—108. The 
ellipsis betWeen the remote application 107 and the remote 
application 108 indicates that the netWork controller 103 
may contain more than tWo remote applications. In addition, 
the netWork controller 103 may contain feWer than two 
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6 
remote applications in some embodiments. The netWork 
controller 103 further includes applications that con?gure 
and manage the ADC device platforms 100—102 and the 
elements comprising the ADC device platforms 100—102. 
The remote computing systems 104—106 also may con?gure 
the ADC device platforms 100—102, either directly or indi 
rectly via the netWork controller 103. An exemplary system 
and method for managing and con?guring ADC device 
platforms is described in a provisional patent application 
entitled “Automatic Data Collection Device Having A Net 
Work Communications Capability,” US. Provisional Appli 
cation No. 60/084,272, ?led on May 4, 1998, and assigned 
to a common assignee. 

An exemplary ADC device platform, such as the ADC 
device platform 100, includes communications devices 116, 
a computing system 120, and the ADC devices 117, 118. The 
ADC device platform 100 may comprise more than tWo 
ADC devices as indicated by the ellipsis betWeen the ADC 
device 117 and the ADC device 118. The ADC devices 117, 
118 may comprise, for example, bar code readers, radio 
frequency (“RF”) tag readers, resonators, SmartCard 
readers, magnetic stripe readers, optical character recogni 
tion (“OCR”) readers, text-to-speech devices, speech input 
recogniZing devices, tWo-dimensional data readers, dipole 
device readers, and all other forms of scanning or imaging 
devices. AIMI-ECI (“extended channel interpretation”) uti 
liZes symbol value ranges (e. g., the range 00000 to 811,799) 
that represent particular classes of items (e.g., retail 
merchandise). An exemplary RF tag reader suitable for use 
in the ADC device platform 100 is described in US. 
application Ser. No. 08/771,320, entitled, “Automatic Mode 
Detection and Conversion System for Printers and Tag 
Interrogators,” ?led on Apr. 27, 1998 and assigned to a 
common assignee. The ADC device 117 may be a different 
type of, or the same as, the ADC device 118. 
The computing system 120 in the ADC device platform 

100 may utiliZe any suitable operating system. In a preferred 
embodiment, the computing system utiliZes a WindoWsCE 
operating system. The computing system 120 includes local 
applications 111—113 and an ADC data server 130. The 
computing system 120 may include more than three local 
applications, as indicated by the ellipsis betWeen the local 
application Ill and the local application 112. Embodiments 
of the computing system 120 may contain feWer than three 
local applications. 
The ADC data server 130 performs tasks such as man 

aging multiple local and netWork ADC applications and 
collecting, ?ltering, buffering, and distributing data from 
multiple ADC devices to multiple clients such as the local 
application 111 and the remote application 109. The ADC 
data server 130 provides device-independent logical con 
nections betWeen client applications, such as the local appli 
cations 111—113 and the remote applications 107—110, for 
data communication With the ADC devices 117, 118. At the 
request of client applications, the ADC data server 130 
collects data from the ADC devices 117, 118 and distributes 
it to the clients While also alloWing the clients to Write 
instructions regarding the disposition of data received from 
the ADC devices 117, 118. 
A remote client, such as the remote application 107, is an 

ADC client running on a computing system other than the 
computing system 120. If the computing system 120 uses the 
WindoWsNT or WindoWs98 operating systems then 
“DCOM” may be used to communicate to the ADC data 
server 130, according to an embodiment of the invention. 
DCOM, or “Distributed Component Object Model,” stipu 
lates hoW softWare components, or small, reusable program 
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ming elements, communicate over WindoWs-based net 
Works and permits the distribution of different components 
for a single application across tWo or more networked 
computers, such as the computing system 120 and the 
remote computing system 104, such that distribution of the 
components is not apparent to the user. 

If the computing system uses a non-WindoWs operating 
system, then a TCP/IP sockets interface Will be used. Sock 
ets provide an identi?er for a particular service on a par 
ticular node of a netWork. The socket consists of a node 
address and a port number that identi?es the service. The 
Transmission Control Protocol (“TCP”), governs the break 
up of data messages into packets to be sent via the Internet 
Protocol (“IP”) and the reassembly and veri?cation of the 
complete messages from packets received. The ADC data 
server 130 alloWs multiple clients, such as the remote 
application 109 and the local application 111, to access 
multiple ADC devices Without burdening these client appli 
cations With an understanding of the loW level ADC device 
protocols or hoW to share access to multiple ADC devices. 

The ADC data server 130 operates in conjunction With 
ADC protocol handlers and ADC device handlers. ADC 
protocol handlers and ADC device handlers encapsulate 
ADC device management, so adding a neW ADC device to 
the ADC device platform 100 does not require modi?cations 
to the ADC data server 130. The ADC data server 130 may 
also communicate With a reader command gateWay to pro 
vide commands for the ADC devices, according to an 
embodiment of the invention. (As Will be discussed beloW in 
FIG. 2, the ADC device handler may also communicate With 
a reader command gateWay to provide commands for the 
ADC devices.) The ADC data server 130 further noti?es 
ADC devices, such as the ADC devices 117 and 118, When 
their con?guration has changed to support on-the-?y con 
?guration changes. The local applications 111—113 and the 
remote applications 107—110 may send operational and 
con?guration commands to the ADC devices 117, 118. 

FIG. 2 provides a more detailed illustration of the com 
puting system 120 in the ADC device platform 100, accord 
ing to an exemplary embodiment of the invention. The 
computing system 120 enables applications, such as the 
remote application 107 and the local application 111, to 
communicate With and access data from ADC devices, such 
as the ADC device 117. The computing system 120 further 
enables applications to register their ADC and data requests 
and output mechanism requests. The computing system 120 
may comprise the ADC data server 130, an ADC protocol 
handier collection 232, ADC device handlers 239, 240, and 
a netWork communications unit 221, according to an 
embodiment of the invention. 

The ADC data server 130 communicates With remote 
ADC clients, such as the remote application 109, through the 
netWork communications unit 221. In a preferred 
embodiment, remote ADC clients communicate With the 
ADC data server 130 using the Winsock 1.1 socket’s inter 
face over TCP/IP. Winsock is an API that provides a TCP/IP 
socket interface in the WindoWs operating system. Embodi 
ments of the netWork communications unit 221 may utiliZe 
a variety of communications methods in communicating 
With remote applications, including sockets, TCP/IP, UDP, 
and UDP+. The Transmission Control Protocol (“TCP”), 
governs the break up of data messages into packets to be sent 
via the Internet Protocol (“IP”) and the reassembly and 
veri?cation of the complete messages from packets 
received. 

The User Datagram Protocol (“UDP”) is a connectionless 
protocol parallel to TCP in the IP communication stack. 
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UDP converts data messages generated by an application 
into packets to be sent via IP, but does not verify that the 
messages have been delivered correctly. Therefore, UDP is 
more ef?cient than TCP, although the reliability of UDP 
depends on the application generating the message. UDP+ 
provides additional functionality that is not provided by 
UDP, such as guaranteed packet delivery and packet order 
ing. The ADC data server 130 supports all physical com 
munication methods provided by TCP/IP, UDP, and UDP+ 
such as serial communication and Infrared Data Association 
(“IRDA”) standard communication. UDP+is further 
described in US. application Ser. No. 08/852,002, entitled, 
“Reliable Communication over an Unreliable Transport 
Layer in a Hand-Held Device using User-Con?gurable 
Timers,” is also described in US. application Ser. No. 
08/851,848, “Providing Reliable Communication over an 
Unreliable Transport Layer in a Hand-Held Device using a 
Persistent Session,” both ?led on May 6, 1997 and assigned 
to a common assignee. 

After a successful connection With a client application, 
including both local and remote applications, the ADC data 
server 130 dedicates resources to handle all communications 
to the client application, ensuring that communication prob 
lems With one client Will not affect other remote or local 
clients. In one embodiment, the communication scheme 
utiliZed betWeen the remote applications, such as the remote 
application 109, and the ADC data server 130, provides a 
variable length, packet message format. Aclient, such as the 
remote application 109, performs a ?rst read to determine 
the message length. The client neXt allocates a suf?ciently 
large buffer to hold the response and performs a second read 
to retrieve the rest of the message. 

If communication errors occur While the ADC data server 
130 communicates With a client, such as the remote appli 
cation 109, the ADC data server 130 tries to re-establish 
communication before closing the connection. After closing 
the connection, the ADC data server 130 maintains the client 
data and resources for a user-con?gurable time period so that 
the client may reconnect With the ADC data server 130. The 
reconnect time out period is con?gurable by users of the 
ADC device platform 100. After the reconnect time out 
period, the ADC data server 130 discards all data resources 
for the client. The ADC data server 130 uses a “no activity 
time out” to control client communications When the ADC 
data server 130 “pings” clients for Which there has been no 
recent activity. For clients that fail to respond, the ADC data 
server 130 enters a communication “retry” mode similar to 
the connection error mode above. 
The ADC device platform 100 maintains an ADC device 

handler 239—240 and an ADC protocol handler (in the 
protocol handler collection 232) for each ADC device, 
according to an embodiment of the invention. The ADC 
protocol handlers format messages for device-unique func 
tions While the ADC device handlers format messages for 
device-common functions. The ADC device handler and 
ADC protocol handler pair hide device-speci?c protocols 
from the ADC clients, simplifying the addition of ADC 
devices to the ADC device platform 100. The ADC protocol 
handler collection 232 contains the ADC protocol handlers. 
The ADC device handlers, such as the ADC device 

handler 239, accept commands from the ADC data server 
130, translate them into commands for their respective ADC 
device, and send them to the ADC device using a serial 
channelor any other means for communicating With the 
ADC device, such as Short Haul RF and parallel channel. 
The ADC data server 130 utiliZes the ADC device handlers 
239, 240 for communicating instructions to the ADC devices 
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117, 118, respectively. Each supported ADC device, such as 
the ADC device 118, has a corresponding ADC device 
handler, such as the ADC device handler 240 for the ADC 
device 118. Accordingly, if the ADC device platform 100 
includes more than tWo ADC devices, then the computing 
system 120 Will include more than tWo ADC device han 
dlers. The ADC device handlers hide the speci?c access 
requirements for a respective ADC device from the ADC 
clients, such as the local application 111 and the remote 
application 109. The ADC device handlers are COM objects 
that provide a transport layer for sending data formatted by 
the corresponding ADC protocol handler in the ADC pro 
tocol handler collection 232 to the ADC device, according to 
an embodiment of the invention. COM objects, or “Com 
ponent Object Model” objects, are softWare components that 
may be assembled into programs or add functionality to 
existing programs. COM objects may also be easily 
removed from programs. Of course, the invention does not 
require the use of COM objects. Dynamic Link Libraries 
(“DLLs”) may also be used, as Well as a number of other 
appropriate technologies. 

The ADC protocol handlers in the ADC protocol handler 
collection 232 provide APIs that alloW applications to 
retrieve ADC data and control ADC devices, such as the 
ADC devices 117, 118. Each ADC protocol handler in the 
ADC protocol handler collection 232 is a COM object that 
supports an ADC device-speci?c interface to guarantee 
access to the interface for the ADC data server 130, accord 
ing to an embodiment of the invention. The ADC device 
speci?c interface operations include opening a client com 
munications channel to a speci?c ADC device, such as the 
ADC device 117. For ADC devices that support client 
handles, the ADC device-speci?c interface issues a device 
request that causes the ADC device to return a client handle. 
A client handle is a numeric value used by the device to 
identify speci?c clients. A client handle is assigned to an 
application When the application ?rst requests a communi 
cations channel With the device. A client is a single instance 
of an application that communicates With the device. For 
ADC devices that do not support handles, the corresponding 
ADC device handler itself may generate a handle, according 
to some embodiments of the invention. 

To receive responses from an ADC device, the ADC data 
server 130 calls the appropriate ADC device handler. 
Responses provided by an ADC device handler from its 
corresponding ADC device may include additional informa 
tion along With the response data to help match the response 
data to the request that generated the response data or to a 
client Who should receive the data. For example, a read 
request may return a sequence number, a client handle, a 
data class speci?cation, and a data set. The sequence number 
associates a particular read request With a speci?c response, 
e.g., the request includes a sequence number. The ADC 
device handler does not guarantee that the sequence number 
Will be returned. For example, unsolicited responses pro 
duced by an ADC device may not have a sequence number, 
and some ADC devices do not support sequence numbers. 
The client handle associates input from an ADC device With 
a speci?c client. If the ADC device (or the ADC device 
handler) supports client handles, a client’s read request Will 
return the appropriate client handle. The data class speci? 
cation indicates the data classes to Which the response data 
belongs. The ADC data server 130 may store the data class 
speci?cation along With the data for retrieval by the appro 
priate client(s). 
When a data read returns a client device handle (and a 

Zero for the sequence number), the ADC data server 130 
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routes the data to the client having the same client device 
handle. A client device handle of Zero indicates that there is 
no handle for the response data. If both the sequence number 
and client device handle are non-Zero, the sequence number 
takes precedence. 
When the ADC device handler returns a sequence number 

of Zero and a client device handle of Zero, the ADC data 
server 130 performs grid processing to determine Which 
client(s) should receive the data, according to an embodi 
ment of the invention. First, the ADC data server 130 
performs non-device speci?c grid processing to match one 
or more data masks With the data received from the ADC 
device. The ADC data server 130 next calls the appropriate 
ADC device handler’s “match grid” function to perform 
device-speci?c grid processing. If both grids match, then the 
response is routed to the identi?ed client. 
The ADC data grid operates as a data ?lter criteria. A 

client receives only the data that meets its criteria speci?ed, 
shoWn and described beloW With respect to FIG. 8. The ADC 
data server 130 supports data ?ltering so that the data sent 
to ADC clients matches their grid criteria. The ADC data 
server 130 supports non-device speci?c grid criteria, and the 
ADC device handlers support device-speci?c grid criteria. 
The ADC data grid may be changed dynamically. The ADC 
data grid may comprise three components, according to an 
embodiment of the invention. The three components are one 
or more data classes, a device-independent grid data mask, 
and a device-dependent grid mask. A device-dependent 
mask is speci?c to the device type. For example, a device 
dependent mask may exist for Code 39, Which is a type of 
data that may be produced from an ADC device knoWn as a 
bar code scanner. Non-device speci?c grid criteria may be 
represented in a data mask, having a data pattern such as 
“###-##-####” Where “#” represents a numeric value and 
“-” represents a dash literal, according to an embodiment of 
the invention. A literal is a value used in a program that is 
expressed as itself rather than as a variable’s value or the 
result of an expression. Other non-device speci?c grid 
criteria include a data value range (for example, the data 
values from 23 to 192 may be speci?ed); a number of data 
elements, a range for the number of data elements (for 
example, bar-code labels containing from 6 to 9 characters 
may be speci?ed) and a data class speci?cation. The ADC 
data grid is considered matched When all grid speci?cations 
are true. To perform grid matching, the ADC data server 130 
?rst attempts to match one of the data classes and then tries 
to match the device-dependent grid and the device 
independent grid, according to an embodiment of the inven 
tion. If all three conditions are satis?ed, then the data 
response Will be returned to the client. In other Words, the 
grid speci?cations are logically “ANDed” to determine 
Whether the grid matches. 

Of course, each client application Will typically complete 
the folloWing sequence in order to read data: perform an 
Open(Device) operation, perform a series tasks such as 
Read(DataiGrid) and device control, concluding With a 
Close( ) task When the client does not Wish to access the 
ADC device anymore, according to an embodiment of the 
invention. The open/close operations are typically per 
formed only once, While other device accesses may be 
performed multiple times by the client application. 

The ADC data grid contains a data class speci?cation that 
identi?es the data classes accepted for a client and the data 
classes speci?cally disalloWed. A data class is a device 
dependent classi?cation of data responses from an ADC 
device. The ADC device handler identi?es an ADC device 
response With one or more data classes. Data classes can 
























