
(19) United States 
US 20020000464A1 

(12) Patent Application Publication (10) Pub. No.: US 2002/0000464 A1 
RAMBERG ct al. (43) Pub. Date: Jan. 3, 2002 

(54) AUTOMATIC DATA COLLECTION DEVICE 
THAT INTELLIGENTLY SWITCHES DATA 
BASED ON DATA TYPE 

(76) Inventors: JON R RAMBERG, LYNNWOOD, 
WA (US); JEFFREY M HUNT, 
EVERETT, WA (US); PAUL D 
SHOEMAN, LYNNWOOD, WA (US); 
JAMES T KATSANDRES, SEATTLE, 
WA (Us) 

Correspondence Address: 
SEED INTELLECTUAL PROPERTY LAW 
GROUP PLLC 
701 FIFTH AVE 
SUITE 6300 
SEATTLE, WA 98104-7092 (US) 

Notice: This is a publication of a continued pros 
ecution application (CPA) ?led under 37 
CFR 1.53(d). 

(*) 

(21) Appl. No.: 09/239,222 

(22) Filed: Jan. 29, 1999 

Publication Classi?cation 

(51) Int. Cl.7 ................................................... .. G06F 17/00 

(52) US. Cl. ............................................................ .. 235/375 

0 

Pink ‘ 

AU» 

i 
I 

(57) ABSTRACT 

A method and system for intelligently routing data received 
from an automatic data collection (“ADC”) device in an 
ADC device platform based on its type. A data routing 
mechanism operates on the data-receiving side of an ADC 
data server. After identifying the characteristics of the input 
data, the data routing mechanism determines the destination 
for the data based on the characteristics, then routes the data 
to the selected destination. For some types of data, the 
selected destination may be an intermediate destination 
Where the data undergoes additional processing before being 
transmitted to another location, While for other types of data 
the selected destination may be the application that ulti 
mately processes the data. For example, the data routing 
mechanism may receive a set of input data, analyZe the data 
to determine that the data is voice data, and then route the 
data to a speech recognition module that processes voice 
data. ADC devices accommodated by the system include bar 
code readers, speech recognition systems, RF tag readers, 
resonator readers, and two-dimensional symbol readers opti 
cal character recognition (“OCR”) systems. The invention 
?nds application Within a netWork of ADC device platforms 
that receive requests for input data from both local and 
remote applications. Data may be communicated to remote 
users using any data protocol, including the Transmission 
Control Protocol (“TCP”), the User Datagram/Internet Pro 
tocol (“UDP/IP”) or the User Datagram Plus Protocol 
(“UDP+”). 
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AUTOMATIC DATA COLLECTION DEVICE THAT 
INTELLIGENTLY SWITCHES DATA BASED ON 

DATA TYPE 

TECHNICAL FIELD 

[0001] The invention relates generally to automatic data 
collection (“ADC”) devices and more particularly to intel 
ligently routing data received from ADC devices based on a 
data type. 

BACKGROUND OF THE INVENTION 

[0002] Automatic Data Collection (“ADC”) device plat 
forms, 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 
hand-held 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 gov 
ernmental settings. 

[0003] An ADC 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. 

[0004] In a conventional ADC device platform environ 
ment, the recipient of ADC data either physically manipu 
lates 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. 
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[0005] Input data received by an ADC device platform 
must be routed to the intended destination. Conventional 
ADC 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. HoW 
ever, ADC data consumers presently demand sophisticated 
and customiZable ADC device platforms that receive data 
from multiple ADC devices and route the data, of multiple 
types, to multiple destinations. In addition, consumers 
eXpect their ADC device platforms to be recon?gurable for 
neW ADC devices and neW datareceiving applications. 
Many consumers also need their ADC device platforms to 
handle data Without requiring modi?cation of the destination 
application. Many destination applications are oWned by 
third parties and cannot be modi?ed Without their permis 
sion and cooperation. Accordingly, a need eXists for sophis 
ticated and customiZable methods and systems for channel 
ing input data to various destinations Without requiring 
modi?cation of a destination application. 

SUMMARY OF THE INVENTION 

[0006] Aspects of the invention provide a method and 
system for intelligently routing data collected by one or 
more automatic data collection (“ADC”) devices on an ADC 
device platform based upon the data type of the data 
received from the ADC devices. The method and system are 
applicable to data received from all ADC devices con?gured 
on an ADC device platform. 

[0007] Under one aspect of the invention, an ADC routing 
mechanism analyZes the data type of the incoming ADC 
data, references an ADC data grid containing ADC client 
data requests, and then routes the received data to the 
appropriate client(s). The ADC data routing mechanism may 
comprise an ADC data server, ADC device handlers, ADC 
protocol handlers, and an ADC data grid, according to an 
embodiment of the invention. The ADC device handlers and 
ADC protocol handlers translate received ADC data into a 
non-device speci?c form suitable for processing by the ADC 
data server. The ADC data server analyZes the received ADC 
data to determine its data type. The ADC data server then 
references the ADC data grid to determine Which clients 
have registered data requests matching the received ADC 
data. The ADC data server neXt transmits the ADC data to 
the identi?ed client(s). 

[0008] Aspects of the invention ensure thatADC data once 
having been identi?ed is then matched to criteria received 
from clients of the ADC device platform. Aspects of the 
invention further ensure transmission of the ADC data to the 
identi?ed client. For some types of data, the selected desti 
nation may be an intermediate destination Where the data 
undergoes additional processing before transmission to the 
client. For other types of data, the selected destination may 
be the client application that ultimately processes the data. 
For eXample, the data routing subsystem may receive input 
data from an ADC device, analyZe the data to determine that 
the data is voice data, and then route the data to a speech 
recognition application (client) that processes voice data. 

[0009] Aspects of the invention may be utiliZed in a 
netWork containing a plurality of remotely controlled ADC 
device platforms. Each ADC device platform in the plurality 
of netWork ADC device platforms may contain an embodi 
ment of the invention. The various ADC device platforms 
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equipped With embodiments of the invention transmit the 
requested data to the remote applications. For example, a 
remote application may register the same data request With 
an unlimited number of ADC device platforms, and When 
ever that registered data type arrives from any ADC device 
con?gured With any of the ADC device platforms, then the 
ADC data routing mechanism routes the data to the remote 
application. 
[0010] ADC devices accommodated by embodiments of 
the invention include bar code readers, speech recognition 
systems, RF tag readers, resonator readers, SmartCard read 
ers, tWo-dimensional symbol readers, ASCII data devices, 
AIMI-ECI data devices, dipole device readers, and optical 
character recognition (“OCR”) systems. Data may be com 
municated to remote and local applications using any data 
protocol, including the Transmission Control Protocol 
(“TCP”), the User Datagram/Internet Protocol (“UDP/IP), 
or the User Datagram Plus Protocol (“UDP+”), Which is 
noted beloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] 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.) 

[0012] 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 an embodiment of the invention. 

[0013] FIG. 2 provides a more detailed illustration of the 
computing system 120 in the ADC device platform 100, 
according to one embodiment of the invention. 

[0014] FIG. 3 illustrates an embodiment of the ADC 
device platform 100 that intelligently routes data to client 
applications. 
[0015] FIG. 4 is a ?oWchart shoWing the intelligent data 
sWitching operations performed by the ADC data server 130. 

[0016] FIGS. 5A-5B are ?oWcharts depicting the opera 
tions of the ADC data server 130 in building a ADC data 
grid. 
[0017] FIG. 6 illustrates an alternate embodiment of the 
computing system 120 in the ADC device platform 100. 

[0018] FIG. 7 illustrates an exemplary ADC device plat 
form’s communication protocol stack. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0019] 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 an embodiment of the invention. 
The ADC netWork 150 may comprise additional remote 
computing 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 
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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. 

[0020] 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-repre 
sented unit performance statistics using the ADC netWork 
150. An operator may also vieW a map of all ADC device 
platforms 100-102 in the ADC netWork 150 and their current 
status. 

[0021] The remote computing systems in the ADC net 
Work 150, such as the remote computing system 104, 
comprise a communications device 114, and remote appli 
cations 109, 110. The ellipsis betWeen the remote applica 
tion 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 produces the WindoWs95 and Win 
doWsCE operating systems. 

[0022] The remote application 109 on the remote comput 
ing system 104 may include a broWsing capability that 
facilitates data communication With the ADC device plat 
form 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 coor 
dinate 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 plat 
form 100 itself. The remote application 109 may also 
communicate With the ADC device platform 100 using other 
communications methods. 

[0023] The netWork controller 103 includes communica 
tions 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 
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 
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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. 

[0024] 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, resonator read 
ers, SmartCard readers, magnetic stripe readers, tWo-dimen 
sional (“2D”) symbol readers, optical character recognition 
(“OCR”) readers, ASCII data devices, AIMI-ECI data 
devices, speech input recogniZing devices, text-to-speech 
recognition devices, dipole device readers, and all other 
forms of scanning or imaging devices. AIMI-ECI 
(“extended channel interpretation”) utiliZes 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 Con 
version 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. 

[0025] 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 111 and the local application 112. 
Embodiments of the computing system 120 may contain 
feWer than three local applications. 

[0026] The ADC data server 130 performs tasks such as 
managing 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. 

[0027] 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 
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lates hoW softWare components, small, reusable program 
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. 

[0028] If the computing system uses a non-WindoWs oper 
ating system, then a TCP/IP sockets interface Will be used. 
Sockets provide an identi?er for a particular service on a 
particular 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. 

[0029] 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. 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 applica 
tions 111-113 and the remote applications 107-110 may send 
operational and con?guration commands to the ADC 
devices 117, 118. 

[0030] FIG. 2 provides a more detailed illustration of the 
computing system 120 in the ADC device platform 100, 
according to an exemplary embodiment of the invention. 
The computing system 120 enables the intelligent routing of 
data from ADC devices, such as the ADC device 117, to 
clients, such as the remote application 107 and the local 
application 111. The computing system 120 comprises an 
ADC protocol handler collection 232, ADC device handlers 
239, 240, and a netWork communications unit 221, accord 
ing to an embodiment of the invention. 

[0031] The ADC data server 130 communicates With 
remote ADC clients, such as the remote application 109, 
through the netWork communications unit 221. In a pre 
ferred embodiment, remote ADC clients communicate With 
the ADC data server 130 using the Winsock 1.1 socket’s 
interface over TCP/IP. Winsock is an application program 
ming interface (“API”) that provides a TCP/IP socket inter 
face in the WindoWs operating system. Embodiments 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+. 

[0032] The User Datagram Protocol (“UDP”) is a connec 
tionless protocol parallel to TCP in the IP communication 
stack. UDP converts data messages generated by an appli 
cation into packets to be sent via IP, but does not verify that 
the messages have been delivered correctly. Therefore, UDP 
is more efficient than TCP, although the reliability of UDP 
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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,” and US. application Ser. No. 08/851,848, “Pro 
viding Reliable Communication over an Unreliable Trans 
port Layer in a Hand-Held Device using a Persistent Ses 
sion,” both ?led on May 6, 1997 and assigned to a common 
assignee. 

[0033] After a successful connection With a client appli 
cation, including both local and remote applications, the 
ADC data server 130 dedicates resources to handle all 
communications to the client application, ensuring that 
communication problems With one client Will not affect 
other remote or local clients. In one embodiment, the 
communication scheme utiliZed betWeen the remote appli 
cations, such as the remote application 109, and the ADC 
data server 130, provides a variable length, packet message 
format. A client, such as the remote application 109, per 
forms 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. 

[0034] If communication errors occur While the ADC data 
server 130 communicates With a client, such as the remote 
application 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. 

[0035] 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. 

[0036] 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 
channel or any other means for communicating With the 
ADC device such as short haul RF and parallel channel. The 
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ADC data server 130 utiliZes the ADC device handlers 239, 
240 for communicating instructions to the ADC devices 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 handlers. 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 correspond 
ing ADC protocol handler in the ADC protocol handler 
collection 232 to the ADC device, according to an embodi 
ment of the invention. COM objects, or “Component 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. The invention does not require the use of COM 
objects, and any appropriate technology may be used 
instead, such as Dynamic Link Libraries (“DLLs”). 

[0037] 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. 

[0038] The ADC data server 130 calls the appropriate 
ADC device handler to receive responses from an ADC 
device. Responses provided by an ADC device handler from 
its corresponding ADC device may include additional infor 
mation 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 
produced 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 
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response data belongs. The ADC data server 130 may store 
the data class speci?cation along With the data for retrieval 
by the appropriate client(s). 

[0039] When a data read returns a client device handle 
(and a Zero for the sequence number), the ADC data server 
130 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. 

[0040] 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. Data masks Will be discussed more fully beloW. 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. 

[0041] The ADC data server 130 intelligently routes data 
to one or more clients based upon routing data stored in an 
ADC data grid, shoWn and described beloW With respect to 
FIG. 3. The ADC data grid operates as a data ?lter. The ADC 
data server 1330 supports data ?ltering so that the data sent 
to ADC clients matches their requested grid criteria. The 
ADC data server 130 supports non-ADC device-speci?c 
grid criteria, such as a general request for a particular data 
type from any ADC device. The ADC protocol handlers 
support ADC device-speci?c grid criteria, such as a request 
for a particular data type for a particular ADC device. 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. 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. The ADC data server 
130 ?nds a match When an ADC data grid speci?cation 
matches received data. 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 
invention. If all three conditions are satis?ed, then the data 
response Will be returned to the client. In other Words, the 
grid speci?cations may be logically “ANDed” to determine 
Whether the ADC data grid matches the received data. 

[0042] 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(Data_Grid) 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 
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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. 

[0043] 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. A data class is a classi?cation of ADC device 
data so that data can be broadly grouped. For example, 
USER_INPUT may be one data class While READER 
_COMMAND may be another class of device data. The 
ADC device handler identi?es an ADC device response With 
one or more data classes. Data classes can identify responses 

that come from device con?guration requests, responses that 
come from user-entered data, and responses that come from 
ADC data server requests. The ADC protocol handler may 
change the data class speci?cation. When the protocol 
handler sends a read request to an ADC device, the ADC 
protocol handler speci?es one or more data classes requested 
to be read. The data class speci?cation identi?es the data 
classes that may be queued for the client and those that are 
speci?cally disalloWed. 

[0044] The mechanism for intelligently routing data based 
upon data type may also be utiliZed in conjunction With a 
dynamic Wedge that may route data received from ADC 
devices according to characteristics beyond data type. For 
example, the ADC data server’s support of data routing may 
be expanded to include routing based upon device-speci?c 
and non-device-speci?c characteristics such as a data value 
range (for example, the data values from 23 to 192); a 
number of data elements, and a range for the number of data 
elements (for example, bar-code labels containing from 6 to 
9 characters). An exemplary dynamic Wedge is described in 
US. application Ser. No. , entitled “Automatic Data 
Collection (“ADC”) Device That Dynamically Wedges Data 
Transmitted To Data Consumers,” ?led on and 
assigned to a common assignee. 

[0045] The ADC data server 130 uses shared memory and 
process synchroniZation objects to perform inter-process 
communication (“IPC”), such as communications With an 
ADC device driver for an ADC device. The IPC mechanisms 
are hidden Within the ADC data server’s API, and the ADC 
device handlers. The ADC data server API provides an ADC 
device-ADC data server interface. The ADC device-ADC 
data server interface hides the IPC mechanism from the 
ADC data server process. The ADC device-ADC data server 
interface initialiZes and deletes an ADC data server API 
COM object for each ADC device and opens and closes a 
logical communications channel With each ADC device, 
such as the ADC device 117. The ADC data server 130 
determines the default channel attributes. 

[0046] The ADC device-ADC data server interface may 
request data from the ADC data server 130. The request 
produces a “data class mask” that identi?es the class of data 
to be sent to a particular client, as discussed above. The data 
class masks may be device dependent or device indepen 
dent. The ADC data server 130 forWards data based upon the 
mask(s) identi?ed. The ADC device-ADC data server inter 
face also provides functions for discovering speci?c ADC 
device attributes or speci?c client handle attributes. Device 
attributes include the device’s enablement status. Client 
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handle attributes include the device-dependent grid, the 
device-independent grid, read ahead status, and the data 
class read speci?cation. 

[0047] The ADC device-ADC data server interface also 
provides functionality for adjusting speci?c ADC device 
attributes. The ADC device-ADC data server interface 
includes a “query data” function that returns the number of 
data items stored for a client and the siZe of the next data 
item. The ADC device-ADC data server interface further 
performs operations such as reading a data class, setting 
attributes, and matching the ADC data grid. The “match 
grid” command requests that the ADC device handler deter 
mine if the input data matches the input grid. Both the 
structure and meaning of the data, and the structure and 
meaning of the grid are device dependent. 

[0048] The ADC data server process interface provides an 
open function that opens a data collection device channel 
and returns an ADC data server client handle that alloWs a 
client to access the ADC device. The open function creates 
a device client handle for the ADC device. The ADC 
protocol handler can retrieve a device’s client handle. The 
ADC data server process interface also alloWs the setting of 
speci?c ADC device attributes, such as enable/disable sta 
tus; data grid (device independent and device dependent); 
read ahead/non-read ahead status; ADC device client handle, 
and data class speci?cation. 

[0049] The ADC data server process interface also pro 
vides a read function that alloWs an ADC protocol handler 
to receive ADC data or device responses from an ADC 
device. The read function receives as inputs an ADC data 
server client handle and a data class mask indicating the 
classes of data to be retrieved and returns as output device 
dependent data. If the data class mask indicates that ADC 
data Will be read, the read function initiates reading ADC 
data from the ADC device. The ADC data server 130 calls 
the ADC device handler’s read function to notify the ADC 
device that a client is ready to accept data. The read function 
then Waits until the ADC device provides the data or until a 
timeout arises. 

[0050] The intelligent data routing mechanism routes data 
from various ADC devices based on data type. The intelli 
gent data routing mechanism provides signi?cant ?exibility 
and increased ef?ciency to the ADC device platform 100. 
The intelligent data routing mechanism receives data from 
multiple ADC devices, analyZes the data from each ADC 
device to determine its type, and then routes the data from 
each ADC device to an appropriate destination based on the 
data type. As discussed above, the intelligent data routing 
mechanism bases its routing decisions on data previously 
stored in an ADC data grid that maps speci?c clients With 
certain types of data. 

[0051] A selected routing destination may be an interme 
diate destination for some types of data, Where the data 
undoes additional processing before being transmitted to its 
ultimate destination. For example, the ADC data server 130 
may receive a set of input data, analyZe the data to determine 
that the data is bar code data, and then route the data to a bar 
code processor that identi?es the bar code symbology in 
Which the data has been encoded. Using the identi?ed bar 
code symbology, the intermediate application then routes the 
data to those applications that have requested bar code data 
of the identi?ed type. 

Jan. 3, 2002 

[0052] FIG. 3 illustrates an embodiment of the ADC 
device platform 100 that intelligently routes data to client 
applications. The ADC data server 130 receives data from 
the ADC device 117 and may transmit the received data to 
one or more clients 304-306. The ellipsis betWeen the client 
305 and the client 306 indicates that the ADC data server 
130 may transmit data to more than three clients. The clients 
receiving data may include both local and remote applica 
tions, such as the local application 111 and the remote 
application 107 shoWn in FIG. 1. The ADC data server 130 
may also transmit data to feWer than three clients. 

[0053] The ADC data server 130 may include a data 
transmitter 301 and a grid data matcher 302. When the ADC 
device 117 transmits data to the ADC data server 130, the 
grid data matcher 302 analyZes the ADC data received from 
the ADC device 117 and then references an ADC data grid 
303. The ADC data grid 303 comprises a collection of client 
data requests and ADC devices. For example, each client 
may specify the types of data that it Wishes to receive from 
a particular ADC device. The grid data matcher 302 deter 
mines the type of ADC data sent by the ADC device 117, for 
example, and then references the ADC data grid 303 to 
determine Which clients, if any, have requested data of the 
type received from the ADC device 117. For example, the 
client 304 may have requested that it receive tWo different 
types of data transmitted by the ADC device 117. Similarly, 
other clients may have also speci?ed various data types With 
regard to data provided by the ADC device 117. The grid 
data matcher 302 determines hoW many clients Will receive 
data of the received data type from the ADC device 117. 

[0054] The grid data matcher 302 then informs the data 
transmitter 301 Which, if any, of the clients Will receive the 
ADC data transmitted by the ADC device 117. In some 
circumstances, no client may have registered to receive the 
type of data received from a particular ADC device. In such 
cases, the received ADC data Will generally not be trans 
mitted to any of the clients, but may be buffered by the ADC 
data server 130 for a con?gurable time period or until a 
client registers for receipt of data having such characteris 
tics. 

[0055] The ADC data grid 303 may be stored in a memory 
element of the computing system 120 as a uni?ed grid or 
may be stored in disparate elements throughout the com 
puting system 120. Similarly, the computing elements that 
perform the tasks of the grid data matcher 302 and the data 
transmitter 301 may constitute unique computing elements 
Within the ADC data server 130 or may be comprised of 
separate computing elements that cooperatively perform the 
tasks discussed. For example, the grid data matcher 302 may 
be part of the ADC device-ADC data server interface 
discussed With regard to FIG. 2. 

[0056] FIG. 4 is a ?oWchart shoWing the intelligent data 
sWitching operations performed by the ADC data server 130. 
The ADC data server 130 receives ADC data from an ADC 
device, such as the ADC device 117 (step 401). The ADC 
data server 130 then identi?es the ADC device type (step 
403). The ADC data server 130 next identi?es the data type 
of the ADC data received from the ADC device (step 405). 
As discussed With regard to FIG. 3, the ADC data server 130 
may include or otherWise have access to functionality such 
as the grid data matcher 302 that performs tasks such as 
those in steps 401 and 403. 
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[0057] The ADC data server 130 examines the ADC data 
grid 303 to identify recipient client(s) (e.g., the remote 
application 109) for the received ADC data based upon data 
characteristics and the ADC device (step 407). As previously 
discussed, the ADC data grid 303 may be interrogated by 
ADC data server functionality such as the grid data matcher 
302. The ADC data server 130 then examines the ADC data 
grid 303 to identify recipient clients for the received data 
based upon the ADC device type (step 409). The ADC data 
server 130 thus analyZes a matrix comprised of data type and 
ADC device type to determine the recipient(s) for the 
received ADC data. The ADC data server 130 may alterna 
tively perform step 409 prior to step 407. 

[0058] The ADC data server 130 then transmits the ADC 
data to the identi?ed clients (step 411). As previously 
discussed, the ADC data server 130 may transmit ADC data 
to one or more clients of the ADC device platform 100. 
Moreover, if examination of the ADC grid 303 reveals that 
no client has requested receipt of the receivedADC data type 
from the ADC device, then the ADC data server 130 Will 
generally not transmit the received ADC data to a client 
application. 
[0059] FIGS. 5A-5B are ?oWcharts depicting the opera 
tions of the ADC data server 130 in building the ADC data 
grid 303. The ADC data server 130 receives a grid request 
from a client (step 501). As previously discussed, the client 
may either be a local application or a remote application. 
The ADC data server 130 identi?es the client transmitting 
the grid request (step 503). 
[0060] The ADC data server 130 then determines Whether 
the grid request has speci?ed a particular data type (step 
505). If a particular data type has been speci?ed in the grid 
request (step 505), then the ADC data server 130 identi?es 
the data type (step 507). If the data grid request received by 
the ADC data server does not specify a data type (step 505), 
then the ADC data server 130 determines Whether an ADC 
device has been speci?ed in the data grid request (step 509). 

[0061] If the data grid request speci?es an ADC device, 
then the ADC data server 130 identi?es the ADC device 
(step 511). If the ADC grid request does not specify an ADC 
device (step 509), then the ADC data server 130 identi?es all 
ADC devices applicable for the data type previously speci 
?ed (step 519). As previously discussed, the ADC data 
server 130 may have previously identi?ed a data type (step 
507). 
[0062] If an ADC device has been speci?ed (step 509), 
then after identifying the ADC device (step 511), the ADC 
data server 130 determines Whether the speci?ed data type 
is associated With the speci?ed ADC device (step 513). If the 
speci?ed data type is associated With the ADC device (step 
513), then the ADC data server 130 determines Whether the 
ADC device may have the speci?ed data type (step 515). 

[0063] If the speci?ed data type is not associated With the 
ADC device, in terms of the format of the command 
received from the client, then the ADC data server 130 
concludes that the speci?ed data type (if any) and the 
speci?ed ADC device type (if any) are not related (step 513). 
Accordingly, the ADC data server 130 knoWs that it should 
make separate entries into the ADC data grid for both the 
speci?ed data type and the speci?ed ADC device (step 521). 
[0064] If the command format indicates that the speci?ed 
ADC data type and the speci?ed ADC device are related, 
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then the ADC data server 130 determines Whether the 
speci?ed ADC device may have the requested data type 
(step 515). If the speci?ed ADC device may have the 
requested type (step 515), then the ADC data server 130 
makes the appropriate entry or entries into the ADC data grid 
(step 521). If the speci?ed ADC device does not operate on 
the requested data type (step 515), then the ADC data server 
130 reports an error to the client (step 517). 

[0065] The ADC data server 130 next determines Whether 
the command format includes additional data types or ADC 
devices (step 523). If no additional data types or ADC 
devices have been speci?ed (step 523), then the ADC data 
server 130 terminates its processing of the received data grid 
request. If additional data types or ADC devices have been 
speci?ed (step 523), then the ADC data server repeats its 
processing, beginning With step 505. 

[0066] FIG. 6 illustrates an alternate embodiment of the 
computing system 120 in the ADC device platform 100. The 
computing system 120 further comprises an SNMP/reader 
command gateWay 631, an SNMP master agent 629, a 
management information base (“MIB”) collection 623, an 
SNMP subagent collection 634, a virtual Wedge 637, a 
keyboard device driver 638, and an ADC softWare devel 
opment kit (“SDK”) 633, all described beloW. 

[0067] The ADC data server 130 supports read ahead and 
non-read ahead clients. For a read ahead client, the ADC 
data server 130 queues data until the client is ready to read 
it. Read ahead de-couples ADC device performance from an 
ADC client’s communications system performance. For a 
non-read ahead client, the ADC data server 130 does not 
post a data read to an ADC device until the client posts a read 
to the ADC data server 130. HoWever, if an ADC device is 
sends data Without a read posted, the ADC data server 130 
accepts the data, buffers it, and returns it to the client on the 
next read. 

[0068] The ADC data server 130 may further support read 
ahead clients by automatically posting a read to the ADC 
device on the client’s behalf When the ADC data server 130 
receives data from the ADC device. When its data queue is 
full, the ADC data server 130 noti?es the appropriate ADC 
device handler that no more data can be read. The next read 
by the client returns the data, and the ADC data server 130 
noti?es the appropriate ADC device handler that data can 
again be read. The ADC data server 130 may support 
non-read ahead clients by canceling all outstanding read 
ahead requests and not issuing another read command until 
the client issues a read. This alloWs the non-read ahead client 
to pace the device operator in entering data. Only one 
non-read ahead client Will be alloWed at a time for a given 
ADC device since the non-read ahead client paces the 
performance of the ADC device, according to a preferred 
embodiment of the invention. 

[0069] The ADC data server 130 also supports synchro 
nous and asynchronous requests. For a synchronous request, 
the ADC data server 130 blocks the call until the request is 
complete or until the timeout expires. When a synchronous 
request is outstanding, the ADC data server 130 blocks all 
other requests except for a cancel request. For asynchronous 
requests, the ADC data server 130 returns the call immedi 
ately With or Without data. Whenever data is received for 
asynchronous clients, the ADC data server 130 may signal 
an ADC client-supplied event. 
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[0070] Local applications, such as the local application 
111, may utilize the ADC SDK 633 in the collection of ADC 
data. Local applications may also utiliZe the ADC protocol 
handler collection 232, Which may contain specialized DLLs 
for each ADC device con?gured to operate With the ADC 
device platform 100. The SDK 633 is a dynamic link library 
(“DLL”) that alloWs ADC client applications to use legacy 
interfaces in communicating With ADC devices. Legacy 
interfaces include interfaces previously developed that pro 
vide access to one or more ADC devices. The SDK 633 

alloWs programmers to Write seamless ADC applications 
and then debug the applications before executing them on 
the ADC device platform 100. 

[0071] DLLs alloW executable routines to be stored sepa 
rately as ?les having DLL extensions that are loaded only 
When needed by a program, such as by the local application 
111. A DLL routine consumes no memory until it is used. 
Because a DLL routine is a separate ?le, a programmer may 
make connections or improvements to the routine Without 
effecting the operation of the calling program or any other 
DLL routine. In addition, a programmer may use the same 
DLL routine With other programs. The DLL interface opti 
miZes performance and resource overhead. The remote 
applications, such as the remote application 107, may also 
utiliZe the specialiZed DLLs provided by the ADC protocol 
handler collection 232. According to one exemplary 
embodiment of the invention, the ADC device platform 100 
includes DLLs/COM objects for the various ADC symbolo 
gies, such as RF tag symbologies and bar code symbologies, 
that may be recogniZed by the ADC devices 117, 118. As 
described above, the ADC device platform 100 may be 
equipped With a Wide variety of ADC device types. 

[0072] In one exemplary embodiment, the SDK 633 sup 
ports programming elements such as Visual C/C++, 
Microsoft Foundation Class (“MFC”), Visual Basic, and 
Java. The SDK 633 may also include Active X control/Java 
classes, ADC device platform legacy DLLs, and the ADC 
data server API. Both the Active X control/Java classes and 
the ADC device platform legacy DLL may operate in 
connection With value-added reseller (“VAR”) applications. 
For example, the VAR applications may provide data col 
lection and unit management applications. The Active X 
control/Java classes may communicate With the VAR appli 
cations using Active X and Java APIs. The ADC device 
platform DLL communicates With the VAR applications 
through legacy APIs, such as a DLL interface, in one 
exemplary embodiment. 

[0073] The ADC data server 130 may also communicate 
With the keyboard device driver 238 through the virtual 
Wedge 237. The virtual Wedge 237 alloWs data to be 
transmitted from an ADC device, such as the ADC device 
117, to a client, such as the local application 113, Without the 
local application having to be aWare that the data does not 
originate from the keyboard device driver 238. An exem 
plary virtual Wedge is described in Us. Pat. No. , 
entitled “Automatic Data Collection (“ADC”) Device That 
Includes a Virtual Wedge That Routes ADC Data to Appli 
cation Programs,” ?led on and assigned to a com 
mon assignee. The virtual Wedge 237 may serve as an 
intermediate location for the processing of data that is 
directed by instructions in the ADC grid. 

[0074] The ADC device platform 100 utiliZes the Simple 
NetWork Management Protocol (“SNMP”) for netWork 
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management. SNMP has recently become a Well-favored 
netWork management protocol. SNMP utiliZes a fetch-store 
paradigm in Which agents and subagents maintain sets of 
management information such as statistics, status, and con 
?guration values in a MIB, such as the MIBs contained in 
the MIB collection 623. The elements of an SNMP netWork 
management architecture typically comprise an SNMP man 
ager, a managed system (e.g., the ADC device platform 100), 
a database of management information (e.g., a MIB), and a 
netWork protocol (e.g., TCP/IP). An exemplary SNMP net 
Work management architecture With regard to an embodi 
ment of the ADC device platform 100 is further described in 
a provisional patent application entitled “Automatic Data 
Collection Device Having A NetWork Communications 
Capability,” US. Provisional Application No. 60/084,272, 
?led on May 4, 1998, and assigned to a common assignee. 

[0075] The SNMP master agent 629 controls the SNMP 
subagents in the SNMP subagent collection 624. The SNMP 
subagent collection 634 comprises an ADC data server 
SNMP subagent 627, an event log SNMP subagent 628, an 
ADC device SNMP subagent 625 (for the ADC device 117), 
and an ADC device SNMP subagent 626 (for the ADC 
device 118). The ADC device SNMP subagents 625, 626 
respectively contain control information for the ADC 
devices 117, 118. The ADC device 117 and the ADC device 
118 may each operate under different protocols and com 
mands. For example, the ADC device platform 100 may be 
equipped With ADC devices as diverse as bar code readers 
and SmartCard readers. Since each ADC device typically 
operates under different protocols, each ADC device typi 
cally requires its oWn SNMP subagent. The SNMP subagent 
collection 634 may contain a respective ADC device SNMP 
subagent for each ADC device in the ADC device platform 
100. Thus, the SNMP subagent collection 634 does not 
necessarily contain precisely tWo ADC device SNMP sub 
agents. The event log SNMP subagent 628 alloWs the SNMP 
master agent 629 to retrieve the event log and set its ?lter. 
The event log SNMP subagent 628 also generates SNMP 
traps When speci?c events are received. 

[0076] The SNMP master agent 629 performs SNMP 
packet veri?cation on incoming and outgoing SNMP com 
mands While a respective SNMP subagent (e.g., the ADC 
device SNMP subagent 625) in the SNMP subagent collec 
tion 624 performs the actual sending and retrieving of 
control information to/from a netWork element (e.g., the 
ADC device 117). For example, the ADC device SNMP 
subagents 625, 626 respectively translate betWeen the com 
munications protocol of ADC devices 117, 118 and the 
standardiZed SNMP protocol using information retrieved 
from the MIB collection 623. The SNMP master agent 629 
operates With all SNMP compliant management softWare, 
according to an embodiment of the invention. 

[0077] The SNMP architecture provides ?exibility to the 
ADC device platform 100 by alloWing the SNMP subagents 
to be added and removed Without effecting the other SNMP 
subagents or the MIB collection 623. Adding a neW ADC 
device to the ADC device platform 100 requires only adding 
a neW SNMP subagent and storing relevant information in 
the MIB collection 223, regardless of the neW ADC device’s 
communication protocol. The SNMP architecture also aids 
ADC device platform manufacturers and their value-added 
resellers (“VARs”) by simplifying the addition of neW ADC 
devices. The ADC data server 130 communicates With the 
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SNMP subagent collection 634 through a DLL interface. 
The ADC device platform SNMP master agent 629 also 
communicates With the ADC data server, the netWork com 
munication unit 221, and the computing system’s operating 
system. 

[0078] The MIB collection 623 describes or provides 
management information for SNMP devices, including the 
ADC data server 130 and the ADC devices 117, 118. For 
eXample, the MIB collection 623 includes a reader group 
MIB that provides ADC device con?guration, reporting 
ADC device statistics, and running end device diagnostics. 
The MIB collection 623 describes a set of objects (such as 
the ADC devices 117, 118) to the SNMP subagents and 
provides information about each object, including its struc 
ture, its relationship to other objects, and the operations 
alloWed on the object. The MIB collection 623 essentially 
tells the SNMP subagents What pieces of information they 
may modify or vieW on the ADC device platform 100. 
Con?guration, control, and statistics data particular to the 
ADC device platform 100 are also described in the MIB 
collection 623. In addition to supporting the ADC device 
platform, the MIB collection 623 may include additional 
MIBs such as: a MIB-IL (“RFC 1213”), an Intermec Reader 
MIB, an Intermec UDP+ MIB, a ProXim WLIF Radio MIB, 
a Scorpion 900 MHZ Radio MIB, and a 802.11 MIB (“IEEE 
P802.11”), and other protocols, especially RF readable tag 
protocols, according to an embodiment of the invention. 

[0079] The ADC data server 130 may also communicate 
With the Reader Command/SNMP GateWay 631 to provide 
reader commands for the ADC devices. A Reader command 
controls ADC devices, such as the ADC device 117, by 
sending commands for operations, such as turning laser 
scans on and off, changing reader con?guration, and per 
forming system management operations like backup and 
restore. The Reader Command/SNMP gateWay 631 controls 
parsing/formatting and routing of reader commands. The 
Reader Command/SNMP gateWay 631 is a DLL that con 
verts legacy reader commands to SNMP requests, according 
to an embodiment of the invention. Reader commands can 
be received from bar code devices, 900 MHZ devices, and 
local or remote clients. The Reader Command/SNMP gate 
Way 631 parses these commands, translates them to an 
object identi?er (“OID”) for an appropriate ADC device and 
then routes the command through the ADC data server 130. 

[0080] Using the Reader Command/SNMP gateWay 631, a 
client application (e.g., the remote application 109) may 
transfer legacy system management commands through the 
Reader Command/SNMP command gateWay 631 to an ADC 
device, such as the ADC device 117. If a client (e.g., the 
remote application 109) requests con?guration data in reader 
command format, then the Reader Command/SNMP gate 
Way 631 packages the con?guration data in the reader 
command format. This architecture isolates all legacy reader 
command processing in a single place, simplifying mainte 
nance of the ADC device platform 100. 

[0081] FIG. 7 illustrates an eXemplary ADC device plat 
form’s communication protocol stack. Data communica 
tions systems contain a communications stack for transfer 
ring data betWeen computers such as betWeen the ADC 
device platform 100 and the remote computing system 104. 
Each computer typically has a communications stack con 
taining a number of layers. For eXample, the open systems 
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interconnect (“OSI”) communications stack de?ned by the 
International Standards OrganiZation consists of seven lay 
ers. The layers form a sequence from a loWest layer “or 
bottom layer”) to the highest layer (“or top layer”). The 
layers divide the processing necessary for communicating 
betWeen computers into discrete units. The bottom layer in 
the communications stack typically interacts With the physi 
cal medium used for transferring the data, such as coaXial 
cables. The top layer of the communications stack provides 
services to application programs, and the middle layers of 
the communications stack typically are responsible for rout 
ing and maintaining a connection. Alocal computer transfers 
data to a remote computer When an application program ?rst 
passes the data to the top layer of the communications stack 
of the local computer. The top layer then processes the data 
and sends the data to the neXt loWest layer in the commu 
nications stack. Thereafter, each layer in turn processes the 
data until the data reaches the bottom layer, Where the data 
is sent to the remote computer over the transfer medium. The 
bottom layer of the communications stack of the remote 
computer receives the data from the transfer medium and 
passes the data up the communications stack. Each layer 
performs its speci?c processing on the data until the data 
reaches the top layer. The top layer processes the data and 
sends the data to an application program. A comstack 
manager typically starts the communication stack and main 
tains its stack during its lifetime. 

[0082] In one exemplary embodiment, the communication 
stack of the ADC device platform 100 utiliZes a seven 
layered communication protocol, including an application 
layer 701, a presentation layer 702, a session layer 703, a 
transport layer 704, a netWork layer 705, a data link layer 
707 and a physical layer 708. Included in the application 
layers 701 are ADC device platform applications 709 and 
the Winsock 1.1 API plus additions for legacy applications 
710. The presentation layer 702 and session layer 703 may 
include the Terminal Message Format (“TMF”) protocol 720 
and UDP+protocols 721, the Trivial File Transfer Protocol 
(“TFTP”) protocol 711 and the SNMP master agent 629. The 
TCP protocol 712 is included in the application layer 701, 
the presentation layer 702, the session layer 703, the trans 
port layer 704, and the netWork layer 705. The UDP layer 
713 resides primarily in the transport layer 704. IP, ICMP, 
and ARP 715 reside Within the netWork layer 705. IP refers 
to the Well-knoWn Internet Protocol. The Internet Control 
Message Protocol (“ICMP”) provides diagnostic functions 
and can send error packets to hosts regarding message 
transmission. The Address Resolution Protocol (“ARP”) is a 
loW-level protocol utiliZed by TCP/IP that obtains a physical 
address When only a logical address is knoWn. UDP/IP 722 
combines UDP With IP and provides communications span 
ning from the session layer 703 to the transport layer 704. 

[0083] NetWork Driver Interface Speci?cation (“NDIS”) 
Version 4.0 723, provides hardWare and protocol indepen 
dence for netWork drivers utiliZed by the ADC device 
platform 100. NDIS, of Which version 4.0 may be used, 
offers a device driver standard that alloWs for running 
multiple protocols on the same netWork adapter. 

[0084] Legacy radio driver 724 refers to pre-eXisting radio 
driver protocols that may be utiliZed Within the ADC device 
platform 100. Open Radio Interface 725 provides radio 
driver interfaces that are customiZable across radio devices. 
An Ethernet driver 726 enables Ethernet communications 
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for the ADC device platform 100. The Ethernet provides a 
local area network (“LAN”) that connects computing ele 
ments together Within the same building or campus. The 
Ethernet is a physical link and data link protocol, re?ecting 
the tWo loWest layers of the OSI model. Point-to-Point 
Protocol (“PPP”) 727 is a data link protocol that provides a 
Well-knoWn method for transmitting IP frames over a circuit. 
The PPP 727 may communicate With a WindoWsCE built-in 
serial port driver 728 that further processes communications 
into the physical layer 708. 

[0085] A WindoWsCE Original Equipment Manufacturer 
(“OEM”) Adaptation Layer (“OAL”) 729 represents a ser 
vice provided by the WindoWsCE operating system for the 
ADC device platform 100 that translates communications 
into a format required by a given OEM device. Many 
loW-level hardWare components on the ADC device plat 
form 100 may be provided by various OEMs, and the 
WindoWsCE operating system provides a method for com 
municating to the various OEM devices. 

[0086] Legacy radio interface 730 provides a match at the 
physical layer 708 for the legacy radio driver 724. Similarly, 
Open Radio HardWare Interfaces 731 provides a match at 
the physical layer 708 for the Open Radio Interface Protocol 
Driver 725. Ethernet controller 732 matches With the Eth 
ernet Driver 726, and Serial Port (COM1) 733 matches With 
the WindoWsCE built-in serial driver 728. 

[0087] The invention may operate in conjunction With a 
virtual Wedge, a dynamic Wedge, a system for simulta 
neously outputting data to different clients, and a system for 
receiving data output instructions. An exemplary virtual 
Wedge is described in US. application Ser. No. , 
entitled “Automatic Data Collection (“ADC”) Device That 
Includes A Virtual Wedge That Routes ADC Data To Appli 
cation Programs,” ?led on and assigned to a common 
assignee. An exemplary dynamic Wedge is described in US. 
application Ser. No. , entitled “Automatic Data Col 
lection (“ADC”) Device That Dynamically Wedges Data 
Transmitted To Data Consumers,” ?led on and 
assigned to a common assignee. An exemplary system for 
simultaneously outputting data to different applications and 
a system for receiving output data instructions is described 
in US. application Ser. No. , entitled “Automatic 
Data Collection (“ADC”) Device That Receives Data Out 
put Instructions From Data Consumers,” ?led on 
and assigned to a common assignee. 

[0088] The ADC device platform 102 may be applied in 
connection With systems and methods for more accurate bar 
code scanning. Exemplary systems are described in a patent 
application entitled “Method for Decoding Bar Code Sym 
bols by Declaring Erasures of Element Widths Based on Soft 
Decision of Measured Widths,” US. application Ser. No. 
09/007,277, ?led on Jan. 14, 1998, and US. Pat. Nos. 
5,676,473, 5,777,309, 5,539,191, 5,141,858 and 5,553,084, 
all assigned to a common assignee. 

[0089] The ADC device platform 100 may also be applied 
in conjunction With improved scanning devices and proce 
dures. One applicable approach is more clearly described in 
a patent application entitled “Method of Autodiscriminating 
in Symbology Reader Employing PrioritiZed and Updated 
Table of Symbologies,” US. application Ser. No. 09/006, 
693, ?led on Jan. 14, 1998, and assigned to a common 
assignee. 
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[0090] Aspects of the invention provide a system and 
method for controlling several ADC device platforms. The 
invention is particularly applicable to instrumented ADC 
device platforms, including hand-held devices, but is also 
applicable to other computing systems as Well. Under 
aspects of the invention, a remote computing system having 
broWsing softWare receives Hypertext Markup Language 
(“HTML”) documents, Dynamic Hypertext MarkUp Lan 
guage (“DHTML”) documents, Extensible Mark-Up Lan 
guage (“XML”) documents, and/or other documents con 
taining ADC device computing applications over the World 
Wide Web. The remote computing system, such as the 
remote computing system 104, uses these ADC device 
computing applications to communicate With a netWork of 
ADC platform devices. The SNMP master agent 629 com 
municates With the remote computing system 104, and a 
translator translates SNMP-formatted data sent to the ADC 
device platform 100 into a format suitable for reception by 
its ADC devices. Another translator translates data received 
from the ADC device into the SNMP format for transmission 
to the remote computing system. The SNMP master agent 
communicates With the remote computing system using the 
TCP, UDP/IP, or UDP+ protocols. While the SNMP protocol 
speci?es that it uses UDP, a variant of the SNMP protocol 
may be used With TCP. 

[0091] The ADC platform device may also utiliZe a Wire 
less communications system for all or a portion of its 
communications With the remote computing system. 
Embodiments of the invention provide a data communica 
tions netWork that uses Internet technology to deliver data 
from ADC devices to local and remote applications. 

[0092] The ADC device netWork is scaleable from a 
minimal system having a feW ADC device platforms to a 
large system With hundreds of ADC device platforms con 
nected in a netWork. The minimal system requires only a 
loW-cost personal computer (“PC”) based Web broWser, 
While the larger system may utiliZe an existing communi 
cations infrastructure having a mixture of ADC devices. 

[0093] According to one embodiment of the invention, the 
data communications netWork may use Java applets as the 
user interface to communicate data requests, including 
directions to the ADC data grid, to ADC device platforms. 
Java is an object-oriented programming language similar to 
C++. Java Was designed to be secure and platform neutral, 
meaning that Java code may run on any computing platform. 
Java is a useful language for programming applications for 
the World Wide Web since users access the Web from many 
different types of computers. Java is especially Well adapted 
for use in programming small applications, or applets, for 
use in the World Wide Web. AJava applet may be loaded and 
run by an already running Java application, such as a Web 
broWser. Java applets may be doWnloaded and run by any 
Web broWser capable of interpreting Java, such as Microsoft 
Internet Explorer, Netscape Navigator, and Hot Java. 

[0094] Although speci?c embodiments of, and examples 
for, the invention are described herein for illustrative pur 
poses, various equivalent modi?cations are possible Within 
the scope of the invention, as Will be recogniZed by those 
skilled in the relevant art. The teachings provided herein of 
the invention can be applied to other data symbol imaging 
systems, not necessarily the exemplary ADC device plat 
form having ADC devices described above. Various exem 
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plary data symbol enablement systems, and accordingly, 
various other device input and output enablement systems 
can be employed under the invention. While the invention 
discusses bar code symbologies, the invention can similarly 
read visual indicia of other stored images. The ADC device 
platform may operate With protocols and languages in 
addition to those speci?cally disclosed herein. For example, 
the ADC device platform is not limited to operations using 
HTTP, HTML, DHTML, XML, UDP, TCP/IP, FTP, SNMP, 
and TFTP but is equally applicable to other similar lan 
guages and protocols. Similarly, applications used Within the 
ADC device platform, such as the ADC data server, may be 
developed using an object oriented programming method 
ology or using any other programming methodology that 
results in a computing system having equivalent function 
ality. 
[0095] Aspects of the invention can be applied to not only 
reading machine-readable symbols and other images, but 
also to transmitting such images to external devices, such as 
computeriZed servers and printers. The embodiments of the 
invention disclosed hereinabove have been discussed pri 
marily With regard to hand-hand devices, such as hand-held 
data collection terminals. HoWever, the invention ?nds equal 
applicability in stationary data collection terminals, such as 
a permanently mounted device, and in desktop personal 
computers. 

[0096] All of the above U.S. patents and applications are 
incorporated by reference. 

[0097] These and other changes can be made to the 
invention in light of the above detailed description. In 
general, in the folloWing claims, the terms used should not 
be construed to limit the invention to the speci?c embodi 
ments disclosed in the speci?cation and the claims, but 
should be construed to include all ADC device platforms, 
data collection terminals, and data symbol imaging systems 
that operate under the claims set forth hereinbeloW. Accord 
ingly, the invention is not limited by the disclosure, but 
instead its scope is to be determined entirely by the folloW 
ing claims. 

1. A method for routing a data set from at least one 
automatic data collection (“ADC”) device, comprising: 

receiving the data set from the at least one ADC device, 
Wherein the data set has a data type; 

identifying the data type of the data set; and 

identifying at least one client application from a plurality 
of client applications to receive the data set using the 
identi?ed data type. 

2. The method of claim 1 Wherein identifying the at least 
one client application comprises locating a data routing 
instruction for the at least one ADC device and the identi?ed 
data type of the data set. 

3. The method of claim 1 Wherein identifying the at least 
one client application comprises locating a data routing 
instruction for the at least one ADC device and the identi?ed 
data type of the data set and Wherein the data routing 
instruction for the at least one ADC device and the identi?ed 
data type of the data set are located in an ADC data grid. 

4. The method of claim 1 Wherein identifying the data 
type of the data set is performed When the received data set 
from the at least one ADC device does not include a client 
handle that identi?es the at least one client application. 
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5. The method of claim 1, further comprising routing the 
data set to the identi?ed at least one client application. 

6. The method of claim 1 Wherein the data set is received 
by an ADC data server in an ADC device platform that 
contains the at least one ADC device, the ADC data server 
identifying the data type of the data set. 

7. The method of claim 1 Wherein the data type of the data 
set includes bar code data, radio frequency (“RF”) tag data, 
resonator data, magnetic stripe data, tWo-dimensional sym 
bol data, optical character recognition (“OCR”) data, dipole 
device data, teXt data, or speech input data. 

8. The method of claim 1 Wherein the at least one ADC 
device is one of a bar code reader, a radio frequency (“RF”) 
tag reader, a resonator reader, a SmartCard reader, a mag 
netic stripe reader, a tWo-dimensional symbol reader, an 
optical character recognition (“OCR”) reader, a dipole 
device reader, and a speech input recogniZing device. 

9. The method of claim 1, further comprising: 

receiving a data reading instruction from the at least one 
client application for the at least one ADC device; 

sending the data reading instruction to the at least one 
ADC device; and 

reading the data set by the at least one ADC device that 
sends the data set to a data processor that identi?es the 
data type of the data set. 

10. The method of claim 1, further comprising: 

receiving a data reading instruction from the at least one 
client application for the at least one ADC device; 

sending the data reading instruction to the at least one 
ADC device; and 

reading the data set by the at least one ADC device that 
sends the data set to an ADC data server that receives 
the data reading instruction from the at least one client 
application, directs the translation of the data reading 
instruction into a native format of the at least one ADC 
device, and identi?es the data type of the data set. 

11. The method of claim 1, further comprising: 

receiving a data reading instruction from the at least one 
client application for the at least one ADC device; 

sending the data reading instruction to the at least one 
ADC device; 

reading the data set by the at least one ADC device that 
sends the data set to an ADC data server that receives 
the data reading instruction from the at least one client 
application, directs the translation of the data reading 
instruction into a native format of the at least one ADC 
device, and identi?es the data type of the data set, 
Wherein the ADC data server directs a protocol handler 
and a device handler to translate the data reading 
instruction into the native format of the at least one 
ADC device. 

12. The method of claim 1, further comprising: 

identifying at least another client application of the plu 
rality of client applications to receive the data set using 
the identi?ed data type. 

13. The method of claim 1, further comprising: 

identifying at least another client application of the plu 
rality of client applications to receive the data set using 
the identi?ed data type, Wherein the at least one client 






