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DISTRIBUTED APPLICATION AND DATA 
DISSEMINATION SYSTEM 

REFERENCE TO RELATED PATENT 
APPLICATIONS 

[0001] The following applications are all assigned to 
assignee of this invention and are incorporated herein by 
reference: 

[0002] 1. US. Ser. No. 07/700,704 entitled “SYS 
TEM FOR COUPLING A MULTIPLICITY OF RF 
DATA COLLECTION TERMINALS WITH HOST 
COMPUTER MEANS” ?led on May 14, 1991 in the 
names of Gollnick et al., noW abandoned in favor of 
US. Ser. No. 07/857,603, ?led Mar. 30, 1992, noW 
abandoned in favor of US. Ser. No. 07/947,102, ?led 
Sep. 14, 1992, noW abandoned; and 

[0003] 2. US. Ser. No. 07/660,618 entitled “SYS 
TEM FOR PROCESSING COMMUNICATIONS 
WITH MULTIPLE PORTABLE RF DATA COL 
LECTION TERMINALS” ?led Feb. 25, 1991 in the 
name of P. Miller, noW abandoned in favor of US. 
Ser. No. 07/830,561, ?led Jan. 30, 1992, noW aban 
doned. 

AUTHORIZATION PURSUANT To 37 CFR 
1.71(d) AND (e) 

[0004] Aportion of the disclosure of this patent document 
contains material Which is subject to copyright protection. 
The copyright oWner has no objection to the facsimile 
reproduction by anyone of the patent disclosure, as it 
appears in the Patent and Trademark Of?ce patent ?le or 
records, but otherWise reserves all copyright rights Whatso 
ever. 

BACKGROUND OF THE INVENTION 

[0005] The present invention relates to a data capture 
system 10 illustrated in FIG. 1 for entering data at a plurality 
of remote locations using means such as a plurality of 
portable data collection terminals 12a, b-n. The data capture 
system 10 is applicable to receive and collect a Wide variety 
of data and has found particular application in Warehouses or 
retail store Where a data capture system 10 Would be used to 
keep an up-to-date record of the products to be marketed. 
Typically, the system 10 Would be capable of updating on a 
real time basis the inventory count of products, and to use 
stock locator data to identify Where each product of the 
remaining inventory is stored, When a product is moved 
from one place to another, and Which employee has current 
charge of that product. In addition, When a product is sold, 
the price and sales person Who sold the product are recorded. 

[0006] Such data may be inputted into a terminal 12 by 
means of its keyboard 13. For example, a terminal user could 
count the number of one type of product and enter that 
number via the terminal’s keyboard 13. Alternatively, data 
could be entered to the terminal 10 via a CCD bar code 
scanner 22, Which is electrically coupled by a cable 20 to its 
terminal 12. In an illustrative embodiment of this invention, 
the scanner as illustratively identi?ed in FIG. 1 by the 
numeral 22a and its terminal 12a could take the form of that 
modular scanner/terminal described in PCT international 
application WO90/ 16033 published Dec. 27, 1990. Differing 
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types of scanners 22b and 2211 could also be used With the 
terminals 12 and may illustratively take the form of those 
scanners described in US. Pat. No. 4,970,379 of Danstrom, 
US. Pat No. 4,882,476 of White, US. Pat. No. 4,894,523 of 
Chadima, US. Pat No. 4,877,949 of Danielson et al., US. 
Pat. No. 5,019,669 of Adams et al. and US. Pat. No. 
4,924,462 of Sojka; International Application No. PCT/ 
US90/03282 of Koenck et al.; and European Patent Publi 
cation No. 0 353 759 of Mahany et al. 

[0007] The data capture system 10 utiliZes illustratively 
RF transmission to bilaterally transmit data betWeen each of 
the plurality of terminals 12a, b - - - n and a base radio 

transceiver 14. By Way of example, the base radio trans 
ceiver may illustratively take the form of that model 
RB3000 base radio transceiver manufactured by Norand 
Corporation, Cedar Rapids of IoWa. In turn, the base radio 
transceiver 14 is connected via a communications multi 
plexer 16a or a communications controller 16b to a host 
computer 18. Illustratively, the multiplexer 16a could take 
the form of that model RM3200 as manufactured by Norand 
Corporation and the controller 16b could take the form of 
that controller identi?ed as model RC2250 of Norand Cor 
poration. The host computer 18 may illustratively be an 
International Business Machines Corporation PC of AT class 
or higher. As illustrated in FIG. 1, the host computer 18 
includes a keyboard 28, a display 24 and a system unit 26. 

[0008] Each of the portable data collection terminals 12a, 
b - - - 11 includes a transceiver (not shoWn in FIG. 1) for 

transmitting RF messages to and from the base radio trans 
ceiver 14. Atransmitted message comprises an initialiZation 
sequence, an address indicative of the particular terminal 
12a, b- or n from or to Which the message is directed, a 
message identi?er and system information, the message data 
and/or control commands, error control, and an end of 
message indication. US. Pat. Nos. 4,910,794; 4,924,462; 
and 4,940,974, each assigned to the assignee of this inven 
tion and incorporated herein by reference, provide further 
information on RF data collection terminals and systems. 

[0009] In a RF data capture system similar to that shoWn 
in FIG. 1 knoWn as the RT1200 system of Norand Corpo 
ration, controlled RF transmission betWeen a plurality of 
terminals and a radio base is established using a communi 
cations multiplexer similar to that of the multiplexer 16a 
shoWn in FIG. 1 to provide access to a particular one of the 
terminals 12a, b - - - n. The RT1200 system utiliZes time 

division multiplexing on a single frequency channel. The 
RT1200 communications protocol is based on a sequential 
polling method that transmits a query addressed to each 
portable terminal in succession, and alloWs a speci?ed 
amount of time for the addressed terminal to respond When 
the addressed terminal has a data message ready for trans 
mission. U.S. Pat. No. 4,940,974 describes an improved, 
adaptive data communications system Wherein the base 
radio transceiver 14 transmits a multi-terminal polling signal 
to each of its terminals 12a, b - - - 11. That multi-terminal 

polling signal de?nes a series of successive response time 
slots in Which the terminals 12 may randomly select to 
respond. A terminal 12 having a message to be transmitted 
to the host computer 18 via the base radio transceiver 14 
transmits a brief response burst in the selected time slot 
giving its oWn unique identi?cation address. After receiving 
the responses from the ready terminals 12, the base radio 
transceiver 14 polls each of the responding terminals 12, 
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ignoring those terminals Without messages to be transmitted. 
This system is adaptive in that the number of time slots may 
be changed depending upon the number of active terminals 
ready to transmit data messages. 

[0010] The present invention is particularly related to 
adapting such data capture system 10 as shoWn in FIG. 1 to 
employ distributed processing concepts. Each of the por 
table data collection terminals 12 has a computer processing 
capability in the illustrative form of a microprocessor, 
Whereby the entire system’s processing capability may be 
distributed betWeen the host computer 18 and the portable 
terminals 12. The system 10 is structured in accordance With 
a client/server architecture Whereby the host computer 18 
acts as a server to each of the plurality of client terminals 12, 
Whereby programs may be dynamically loaded across that 
RF (or any serial) data link established betWeen the host 
computer 18 and its terminals 12. 

[0011] The use of distributed processing is enhanced by 
relational database technology and the use of Structured 
Query Language (SQL) developed by the International 
Business Machines Company to provide access to relational 
databases. The use of relational database technology 
depends on organiZing data in tables (or relations); each roW 
of the table represents a record and each column represents 
an attribute. Various operations may be performed on these 
relations and, since the mathematics of these operations is 
very Well understood, the results are predictable. An 
eXample of these operations is the “join”, Where tWo or more 
relations may be put together based on some common 

attribute. The advantage of this organiZation is that data may 
be easily retrieved in a form not envisioned by the designers; 
that is, ad hoc retrievals are quite easy to perform. 

[0012] A further concept of distributed processing is to 
partition the system so that data is available to all netWork 
users but the data physically resides Where it is most likely 
to be processed This provides universal access Without 
incurring severe communication overhead penalties. In the 
conteXt of the data capture system 10 illustrated in FIG. 1, 
data is made available to each of the terminals 12 and to the 
host computer 18 by the use of the RF transmission betWeen 
each of terminals 12 and the base radio transceiver 14. 
HoWever, employing the concept of distributed processing 
Would direct that more data and application programs be 
stored Within each of the terminals 12, Where such data is 
used or such programs eXecuted. As a result, overhead 
penalties, primarily in terms of delays as Would occur by the 
transmission of data betWeen the terminals 12 and its host 
computer 18 are avoided. 

[0013] In a client/server model, the server provides a 
general function to several client processes. Some of the 
more useful implementations of this concept are distributed 
databases, remote procedure calls and netWorked pipes. The 
distributed databases currently rely on some form of com 

munication through Structured Query Language (SQL). 
These databases are comprised of front-end applications and 
a database server. The application interacts With the user. 

When database access is required, the application sends an 
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SQL request to the database server Which services the 
request across a netWork. This alloWs most of the processing 
to be done locally, but provides for a central data store that 
may be shared by many distributed users. 

[0014] The remote procedure call concept alloWs systems 
to become specialiZed servers so that many applications may 
use their specialiZed hardWare. To access these remote 

services, the application program makes a procedure call 
that is like any procedure call to the program’s code. The 
difference is that the call results in a request to a remote 

system to provide the computation designated by the call. 

[0015] The concept of “pipes” relates to supplying the 
output of one process to the input of another process. If the 
tWo processes are on different computers then this becomes 

a method of distributed processing. Avariant of this method 
is the named pipe Which alloWs select output to be input to 
another process over a named connection. This is the pri 
mary method of distributed inter-process communications 
With an OS/2 LAN Manager. 

[0016] The efficient transmission of data to a remote 
terminal of a system is key to distributed processing. IBM’s 
solution is their Distributed Data Management (DDM) pro 
tocols. These are a set of published IBM protocols that 
describe hoW to access ?les and databases on a remote 
system. IBM also developed a System Application Archi 
tecture (SAA) With common programming interfaces for 
program access to remote data on IBM SAA compliant 
systems. The importance of these protocols (Which use LU 
6.2 protocols for inter-system communication) is that a 
remote system such as a PC may access IBM host databases 
and ?les Without having to program the host computer. 

[0017] Remote data access in the non-IBM World is also 
becoming standard. The NetWork File System (NFSTM) 
protocols (developed by Sun Microsystems but placed in the 
public domain) may be used to access or create ?les on any 
system running an NFS server. Novell Corporation is also 
providing similar services to a Wide range of systems With 
its portable NetWareTM. 

[0018] In current data capture systems employing a plu 
rality of remote terminals 12, the application program is run 
in the centrally disposed host computer 18 for real time 
control of the remote terminals 12. Placing control in the 
host computer 18 increases signi?cantly the hardWare and 
softWare complexity forcing the host computer 18 to run 
multiple processes. Such application programs residing in 
the host computer 18 are complicated by the need to assure 
the concurrent control over shared data. Further, the host 
computer 18 must be fast enough to service all remote 
terminals 12 in real time. In such current data capture 
systems, the host computer 18 must normally validate data 
entry by the user and must respond to all user input, thus 
requiring signi?cant amounts of data to be sent back and 
forth over an RF link betWeen each of the terminals 10 and 
its host computer 18 as Well as increasing the number of data 
transition session betWeen the host computer 18 and its 
terminals 12. 

[0019] The present invention is related to the use of 
distributed processing concepts in a RF data capture system 
10 as generally shoWn in FIG. 1 and, in particular, to 
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improve the ef?ciency of such overall systems by improving 
the speed and ef?ciency of data transmission over the RF 
link betWeen each of the terminals 12a, b - - - n and the base 

radio transceiver 14. 

SUMMARY OF THE INVENTION 

[0020] It is therefore an object of this invention to enlarge 
and extend the range of a system for data collection. 

[0021] It is a still further object of this invention to provide 
a neW and improved mobile server Which may be selectively 
moved from location to location, Whereby data may be 
gathered from data collecting terminals at each of the 
locations. 

[0022] It is a still further object of this invention to provide 
a neW and improved system of distributive processing 
information stored at a main information center, at one or 
more remote sites and at an intermediate, mobile server. 

[0023] It is another object of this invention to provide to 
employ a ?exible Wireless communication link or links 
Which permit ef?cient transmission of data from a remote 
site to a main information center. 

[0024] It is a still further object of this invention to provide 
a ?exible Wireless communication system Which permits 
ef?cient radio transmission of data over different ranges to 
from one or more remote sites to a main information center. 

[0025] It is another object of this invention to provide a 
neW and improved distributed processing system employing 
a mobile client/server unit Which acts as a server to a 

computeriZed data terminal disposed at a remote site and as 
a client to a server at the main information center. 

[0026] In accordance With these and other objects of this 
invention, a system is described for collecting data from at 
least one remote site and transmitting the collected data to a 
main information center. The data collecting system has 
information distributed throughout and is divided into ?rst, 
second, and third portions. 

[0027] The system includes at least one portable terminal 
for collecting data at the remote site. The terminal comprises 
a device for collecting data and a ?rst memory for storing the 
?rst information portion. The terminal operates illustratively 
by a programmed computer to sense the need for informa 
tion for its use to generate an information call identifying the 
needed information, and to respond to the information call 
for searching its ?rst memory for the presence or absence of 
that needed information. If that needed information is avail 
able in the ?rst memory of the terminal, it is supplied for use 
by the portable terminal. 

[0028] The data collecting system further comprises a ?rst 
mobile server to be transported to various locations With 
respect to the main information center and the remote cite. 
The ?rst mobile server comprises a second memory for 
storing the second information portion, and responds to the 
information call for searching the second memory for pres 
ence or absence of that needed information. The data col 
lection system further includes a second server at the main 
formation center. The second server comprises a third 
memory for storing the third information portion, and oper 
ates as by a programmed computer to search the third 
memory for the presence or absence of that needed infor 
mation. A ?rst communication path interconnects the ?rst 
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mobile server and the data collection terminal for transmit 
ting the collected data from the data collection terminal to 
the ?rst mobile server. The programmed computer of the 
data collection terminal is responsive to the absence of that 
needed information Within the ?rst memory for transmitting 
from the calling terminal the information call via the ?rst 
communication link to the ?rst mobile server. The pro 
grammed computer of the ?rst mobile server responds to the 
receipt of the transmitted information call to search the 
second memory for the presence therein of the needed 
information and, if present, for accessing the needed infor 
mation from the second memory and for transmitting it via 
the ?rst communication link for use by the calling terminal. 

[0029] The data collection system further includes a sec 
ond communication link Which interconnects the ?rst mobile 
server and the second server for transmitting the collected 
data from the ?rst mobile server to the second server. The 
programmed computer of the ?rst mobile server responds to 
the receipt of the transmitted information call from the 
calling terminal for searching the second memory for that 
needed information, and if absent, for retransmitting the 
information call via the second communication link from the 
?rst mobile server to the second server. The programmed 
computer of the second server responds to the receipt of the 
retransmitted information call from the ?rst mobile server to 
search the third memory for that needed information and, if 
present, for accessing and transmitting that needed informa 
tion via the ?rst and second communication links for use by 
the calling terminal. 

[0030] In a further aspect of this invention, the data 
collecting terminal comprises a ?rst radio having a ?rst 
transmission range. The ?rst mobile server has a second 
radio of the ?rst transmission range and a third radio of a 
second transmission range. The second server has a fourth 
radio of the second transmission range. The second trans 
mission range is longer than the ?rst range. The second 
server has a ?fth radio of the ?rst transmission range. The 
second communication link operates alternatively in a ?rst 
short range mode Wherein the second communication means 
comprises the ?rst radio and the ?fth radio When the ?rst 
mobile server is transported to a location Within the ?rst 
transmission range from the main information center or in 
second long range mode Wherein the second communication 
link comprises the third and fourth radios When the ?rst 
mobile server is transported to a location beyond the ?rst 
range. 

[0031] In a further aspect of this invention, the ?rst mobile 
server comprises at least ?rst and second ports. The ?rst 
communication link is coupled to both of the ?rst and second 
ports. The programmed computer of the ?rst mobile server 
periodically transmits through each of the ?rst and second 
ports a message that the ?rst mobile server is available to 
receive and to respond to the transmitted information call. 
The ?rst communication link connects the data collecting 
terminal to one of the ?rst and second ports. The data 
collecting terminal responds to the available message for 
transmitting via the connected one port a response message. 
The ?rst mobile server senses Which connected one port 
received the most recent response message from the data 
collecting terminal and transmits back to the data collecting 
terminal that needed information over the sensed one con 
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nected port, regardless of Whether the data collecting termi 
nal has been recently been reconnected to a different one of 
the ?rst and second ports. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] FIG. 1 is diagrammatic illustration of an existing 
prior art data capture system Which may be upgraded to 
incorporate features of the present invention; 

[0033] FIG. 2 is diagrammatic illustration of a data cap 
ture system con?gured in a client/server architecture to 
effect distributed processing in accordance With the teach 
ings of this inventions 

[0034] FIG. 3 is a functional block diagram illustrating 
the architecture of a portable data collection terminal as 
shoWn in FIG. 2; 

[0035] FIG. 4 is diagram of the application program 
architecture as stored Within the ROM of the portable data 
collection terminal shoWn in FIG. 3; 

[0036] FIG. 5 is a How diagram of the Program Manager 
program shoWn in the architecture diagram of FIG 4; 

[0037] FIG. 6 is a How diagram of the Transaction Man 
ager program shoWn in the architecture diagram of FIG. 4; 

[0038] FIG. 7 is a functional block diagram of the data 
base server shoWn in FIG. 2; 

[0039] FIG. 8 is a diagrammatic shoWing of the architec 
ture of the database server memory; 

[0040] FIG. 9 is a How diagram of the Presentation 
Manager program shoWn in the architecture diagram of FIG. 

a 

[0041] FIG. 10 is a diagrammatic illustration of an 
expanded data capture system con?gured in a manner simi 
lar to that of FIG. 2 in a client/server architecture to effect 
distributed processing betWeen a plurality of portable date 
collection terminals employing computers for executing 
programs and a mass storage for storing application pro 
grams and/or data to be selectively transmitted under the 
control of a data base server for use by the computer of a 
designated terminal, but further including a Wide area net 
Work to Which the mass storage is connected and a mobile 
access server (MAS) for controlling in response to a call 
from a determined one of the terminals the How of appli 
cation programs and/or data from the mass storage to the 
determined terminal; 

[0042] FIG. 11 is a functional block diagram illustrating 
the architecture of the mobile access server as shoWn in 
FIG. 10; 

[0043] FIG. 12 is a How diagram of the program executed 
by a computer included Within the mobile access server as 
shoWn in FIG. 11; and 

[0044] FIG. 13 is a How diagram of a subroutine incor 
porated Within the program of FIG. 12 for keeping track of 
the present location of those determined portable terminals 
Within the system of FIG. 10 Which place a call for a further 
application program or part thereof, and/or data. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0045] Referring noW to the draWings and, in particular to 
FIG. 2, there is shoWn a data capture system 110 in 
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accordance With the teachings of this invention, Where 
elements similar to those of FIG. 1 are identi?ed by like 
numerals but in the 100’s series. The data capture system 
110 includes a plurality of portable data collection terminals 
112a, b - - - n, Which in an illustrative embodiment of this 

invention may take the form of that terminal RT1100 as 
manufactured by Norand Corporation. Each terminal 112 
includes, as shoWn in FIG. 3, a radio module 152 Which is 
capable of receiving and transmitting RF signals to a base 
radio transceiver 114, Which may illustratively take the form 
of that model RB3000 base radio transceiver as manufac 
tured by Norand Corporation. The RB3000 base radio 
transceiver 114 is capable of operating at multiple baud rates 
as described in US. Pat. No. 4,910,794. In turn, the received 
signals are transmitted to a database server 130, Which in 
response to the received signals applies signals to the base 
radio transceiver 114 to be transmitted to a selected one of 
the plurality of the terminals 112. Each message transmitted 
betWeen one of the terminals 112 and the transceiver 114 
includes an identi?cation number or ID indicating the origi 
nating terminal 112 or its user. In turn, the database server 
130 is coupled to a host computer 118. In an illustrative 
embodiment of this invention, the host computer 118 may 
take the form of an IBM 3090 main frame With a DB2 
database engine. As Will be explained in detail beloW, each 
terminal 112 is programmed to compose an SQL request that 
Will cause the database server 130 to return an application 

program, a memory overlay or application speci?c data to 
the requesting terminal 112. The host computer 118 may also 
access the database server 130 by generating and transmit 
ting SQL request messages thereto. 

[0046] The host computer 118 has a database, Which is 
accessible through the database server 130 to respond to the 

SQL request from one of the terminals 112, supplying to the 
requesting terminal 112 a computer program, memory over 

lays or application speci?c data. The host computer 118 may 
illustratively take the form of an IBM 3090 main frame With 
a DB2 database engine and Would have a memory of a 

capacity many orders greater than that of the terminals 112. 
Much of the data and softWare to be used by the terminals 
112 need not be stored With in the terminal’s memory, but 
rather may reside in the database of the server 130 or in the 

memory of the host computer 118. Thus, When that data 
and/or program stored in the database server 130 is needed, 
the needing terminal 112 formulates its SOL request mes 
sage, transmits that message via the base radio transceiver 
14 to be processed by the database server 130, Which 
accesses its database (or the memory of the host computer 
118) and retransmits the requested data or programs back to 
the requesting terminal 112. At least tWo tables are de?ned 

as shoWn in FIG. 7 in a memory of the database server 130 

including a ?rst program table 139 and a second authoriZa 

tion table 141. The program table 139 keeps track of all of 
the programs, the overlays and the locations Where they are 
stored in the database of the server 130. The programs are 

typically stored as a “bulk” or “binary” data type. The 

program table requires at a minimum the folloWing ?elds or 
attributes: 
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attribute type description 

program char Name of the program 
name 

overlay char root or other named overlay 
date char or date Date program was created (revision 

control) 
program varbinary or The actual program or overlay 

varchar 
size integer The size of the binary to be 

loaded 

[0047] As will be explained later with respect to FIG. 7, 
the ?rst, program table 139 and the second authorization 
table 141 may be established within a hard disk drive 137 of 
the database server 130. The SQL request includes an 
attribute to identify whether a new program or an overlay is 
to be accessed and sent by the requesting terminal 112, and 
the address or name of the ?rst program table 139. The SQL 
request does not need to have the address of the requested 
program or overlay, but accesses the program table 139, 
which provides an address within the hard disk drive 137 in 
accordance with the attribute. As will be explained, the 
database server 130 in response to the SQL request accesses 
a particular program or overlay and transmits it back to the 
requesting terminal 112. 

[0048] The second authorization table 141 identities the 
relationship between a particular user and each of the 
programs which that user is authorized to access. For 
example, each user has an ID and the authorization table 141 
would list the program names which may be accessed by that 
particular user ID. Similarly, the SQL includes the ID and an 
address for the authorization table 141. Thus, the SQL 
request accesses the authorization table 141 to see if the 
requesting terminal 112 or its user as identi?ed by the ID is 
permitted to use a particular program or overlay. If there is 
a match between the ID and one of the listed programs 
stored in the authorization table 141, then as will be 
explained, the database server 130 will access that program 
or overlay and transmit it back to the requesting terminal 
112. On the other hand, if the ID is not found within the 
authorization table 141, the requested program or overlay is 
not transmitted back to the requesting terminal 112. 

[0049] FIG. 3 shows an illustrative embodiment of the 
hardware architecture of the elements of the portable data 
collection terminals 112. Each terminal 112 includes a data 
bus 142 for interconnecting the element of the terminal 112, 
which may include a ROM 144 for the bootstrap loader a 
?ash ROM 150 for storing system and application programs, 
a static RAM (SRAM) 146 for storing data, programs and 
dynamically loadable program overlays, a microprocessor 
140 which may take the form of that processor made by 
NEC as a model V25, the radio module 152, a serial 
communication interface (UART) 148 for the radio module 
152, a bar coding scanning interface 149, a manual input 
system such as a keyboard 113 and a display 115. The serial 
communication interface 148 permit messages to be trans 
mitted and received via the radio module 152. The keyboard 
113 and the-bar code scanning interface 149 permit data 
entry respectively by the terminal user and a CCD bar code 
scanner similar to those identi?ed in FIG. 1 by the numeral 
22. As is well known in the art, a scanner 22 would be moved 
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across coded data to provide data descriptive of the item to 
which the bar code was attached, typically including a 
description of the item, its price and/or other inventory data. 

[0050] Appreciating that each terminal 112 is battery 
operated, a plurality of memories 144, 146 and 150 are 
provided therein to store various types and sizes of data and 
programs dependent upon their use and to the end, that 
battery drain be minimized. The ROM 144 stores the oper 
ating system and basic input/output system (BIOS) for the 
microprocessor 140. The SRAM 146 stores the dynamically 
loadable program overlays and data. The ?ash ROM 150 
stores the system operating program and the application 
programs to be executed by the microprocessor 140, typi 
cally carrying out the various inventory functions for which 
a terminal 112 may be programmed. Aportion of the SRAM 
146 is partitioned into tables for application speci?c data, 
i.e., data to be used by the stored application programs. It is 
a signi?cant aspect of this invention, that not all of the 
application programs or application speci?c data which may 
be used by a terminal 112, should be stored in the SRAM 
146, but rather that signi?cant portions of the application 
programs and speci?c data may be stored in the database 
server 130 (or even in the host computer 118) to be accessed 
when needed by a particular terminal 112. 

[0051] The architecture of the software stored in the ?ash 
ROM 150 is shown in FIG. 4. The ?ash ROM 150 stores a 
plurality of application programs 154, e.g., inventory track 
ing, a program manager program 156 explained below with 
respect to FIG. S for transmitting the SOL request to the 
database server 130 to obtain an overlay module or a new 

program, a transaction manager 158 as explained below in 
detail with respect to FIG. 6 for opening a new session to 
receive or to transmit streams of data thereto, and a radio 
protocol stack 160 for effecting the RF transmission of a data 
stream 161a out to the database server 130 and for receiving 
an RF transmission via a data stream input 161b from the 
database server 130. An application interface 155 is estab 
lished between the application programs 154 and the pro 
gram manager 156, whereby any of the application pro 
grams can request the services of the program manager 156, 
which may be illustratively thought of as a collection of 
sub-routine calls for new overlay modules or a new program 
as will be explained below with respect to FIG. 5. Further, 
the application programs 154 have a transaction application 
programming interface (API) 157 with the transaction man 
ager 158 as will be explained below with respect to FIG. 6. 
The transaction API 157 permits an application to transmit 
a SQL request to the database server 130. In turn, the 
transaction manager 158 has an interface 159 as exempli?ed 
by a NetBIOS with the radio protocol stack 160, which 
effects by RF transmission the sending and receiving of data 
to and from the database server 130. As indicated by the 
architecture of the data stored within the ?ash ROM 150 
shown in FIG. 4, the radio protocol stack 160 is transparent 
with respect to an application program, i.e., the application 
program need not be programmed to effect radio transmis 
sion but only to place a call to transmit or to receive data, 
Either the program manager 156 or the transaction manager 
158 carries out that step without any special program of the 
application programs 154. 

[0052] The database server 130, as shown generally in 
FIG. 2, may illustratively take the form of an IBM PS/2 
model 80 computer running IBM’s OS/2 Extended Edition 
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operating system. Generally, the database server 130 
responds to a SQL request transmitted by a radio module 
152 of a data collection terminal 112 (see FIG. 3), or from 
the host computer 118. The response of the database server 
130 to the SQL request is determined by the semantics of 
that SQL request, Which is formatted in the ANSI standard 
SQL. The database server 130 need not store state informa 
tion about each of the terminals 112a, b - - - 11. Data relating 

to a particular or speci?c terminal 112 is assigned to its oWn 
memory table, Which may be illustratively formed at its 
unique address Within a DRAM 136 of the database server 
130 as shoWn in FIG. 7. That table for terminal speci?c data 
may be used as a buffer, Where the addressed location Within 
the DRAM 1436 acts as a buffer memory to be addressed by 
a SQL request and in response thereto, to transmit the data 
stored in that buffer to the requesting terminal 112. Alter 
natively, the terminal speci?c data could be stored in the 
hard disk drive 137 of the database server 130 and could be 
accessed by assigning an identi?er attribute for that data to 
each terminal 112, Whereby the appropriate relation in the 
hard disk drive 137 of the database server 130 could be 
de?ned. As Will be explained, each SQL request identi?es a 
neW program, an overlay or application speci?c data Which 
is required by the requesting terminal 112; the database 
server 130 responds to that request and transmits in turn the 
requested program, memory overlay or application speci?c 
data to the particular requesting terminal 112. 

[0053] FIG. 7 shoWs the hardWare architecture of the 
database server 130, including a data bus 134 for connecting 
the various elements thereof, a microprocessor 132 illustra 
tively taking the form of that processor manufactured by 
Intel under its model No. 80386, a ROM 135 for the 
computer poWer up program, the diagnostic programs and 
the BIOS program, the dynamic RAM (DRAM) 136 serving 
as a memory for a database server program, server data, and 
a “cache” memory for the database, and a mass storage in the 
illustrative form of the hard disk drive 137 for storing all of 
the partitioned application programs and application speci?c 
data to be called by the plurality of terminals 112a, b - - - n. 
The database server 130 may provide gateWay functions to 
other databases, e.g., DB2. In an operational sense, a gate 
Way function permits access to a remote database by passing 
and/or reformatting the request. In other Words, the SQL 
request could be translated into a format that Would corre 
spond and be recogniZed by that format of the remote 
database. 

[0054] Referring noW to FIG. 3, the SRAM 146 of a 
portable data collection terminal 112 is signi?cantly smaller 
than the disk drive 137 of a database server 130 and may 
have a capacity insuf?cient to store all of an application 
program and data to be executed by its microprocessor 140. 
Distributed processing is accomplished in the context of this 
data capture system 110 employing a plurality of terminals 
112 and a database server 130, by partitioning each appli 
cation program into a plurality of parts or modules. The ?rst 
program part is knoWn as a root module and Will be loaded 
?rst When a request for a neW program is issued by the 
microprocessor 140 at poWer up or entered by a user through 
the terminal’s key board 113. There Will be at least one and 
typically many further parts knoWn as memory overlays or 
overlay modules. The root module and the overlay modules 
Will be given unique identi?ers so that they may be loaded 
When requested. When the microprocessor 140 is executing 
the last instruction of a root module or an overlay module, 
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then it is necessary to request and retrieve the next overlay 
module to permit the application program to continue to be 
executed Without interruption. As Will be explained beloW, 
this data capture system 110 is capable of formatting a SQL 
request for that original program or root module and for the 
subsequent overlay modules. In the simplest embodiment of 
this invention, the programmer builds into the application 
program a request to the program manager program 156 (see 
FIG. 4) to request and load an overlay module and jump to 
it. In a more sophisticated version, a program in the devel 
opment environment determines the external function calls 
in program and substitutes a call to the program manager 
program 156. The development in partitioning of an appli 
cation program is accomplished on the database server 130 
using a data collection terminal emulator system that emu 
lates the keyboard 113, the display 115 and other possible 
peripherals of the terminal 112. The only programming to be 
done speci?c to the database server 130 is to create the 
database tables and load them With any application speci?c 
data. 

[0055] The softWare architecture of the DRAM 136 as 
shoWn in FIG. 7 is further described in FIG. 8, as being 
partitioned to store a commercial database management 
system 212 such as the SQL Server (Microsoft), a database 
gateWay 214, e.g., a DB2 GateWay by IBM, a presentation 
manager 216 to be more fully disclosed in the How diagram 
of FIG. 9, a netWork protocol stack 218, and a radio protocol 
stack 220. 

[0056] The program manager program 156 generally 
shoWn in the softWare architecture diagram of FIG. 4 is 
more fully shoWn in the How diagram of FIG. 5. Basically, 
the program manager program 156 is disposed in the next 
loWer layer beloW an application program, e.g., an inventory 
program, and responds to its request for either a neW 
program or a memory overlay, to con?gure and transmit an 
SQL request to the database server 130. Upon receipt of the 
requested program or memory overlay, the program man 
ager program 156 stores it in SRAM 146 before initiating its 
execution by the microprocessor 140. A start 162 is initiated 
in a number of Ways by the associated application program. 
At poWer up When typically there is no application being 
executed, the operating system program, Which is stored in 
the ROM 144, places a call to the program manager 156. 
Alternatively, a neW application program may be called by 
the operator by actuating a selected key(s) of the keyboard 
113. Appreciating that all of a particular application program 
need not be stored in the SRAM 146, overlay modules of the 
application program presently being executed may be stored 
in the database of the server 130 and may be called by the 
program manager program 156. The application program 
continues to be executed until it recogniZes that the next step 
is not available, at Which time it places a call through the 
start step 162 for the next section or overlay module of the 
application program to be retrieved and placed in the SRAM 
146 of the requesting terminal 112. 

[0057] After a start has been provided in any of these 
Ways, step 164 determines Whether a neW program or 
memory overlay is being requested. If a neW program is 
requested, step 166 accesses the database in the server 130 
for the requested program. In particular, step 166 initiates 
the radio protocol stack program 160, Whereby the radio 
module 152 (see FIG. 3) is activated to transmit the SOL 
request to the database server 130 via the transceiver 114 














