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(57) ABSTRACT 

A local Wireless device serves as a unique identi?er for 
students and teachers in a school system. The school is 
equipped With multiple stationary hubs for tracking the 
location of students and teachers. The school may also be 
equipped With multiple mobile hubs, such as hand-held hubs 
and hubs on school buses, Which alloW easily and quickly 
determining if a student or teacher is Where he or she should 
be. The local Wireless device may be used in conjunction 
With a pager, mobile phone, a voicemail device, and devices 
for storing, revieWing and sending audio and video ?les. The 
preferred embodiments also include a single device that 
provides all of the above-mentioned functions. The pre 
ferred embodiments thus disclose many different Wireless 
devices that are all integrated into the school’s computer 
system to customize their function according to the needs of 
the school. 
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MODULAR SCHOOL COMPUTER SYSTEM AND 
METHOD 

PARENT APPLICATION 

[0001] This patent application is a continuation of US. 
Ser. No. 10/124,885 having the same title as this patent 
application, Which Was ?led on Apr. 18, 2002, and Which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Technical Field 

[0003] This invention generally relates to computer sys 
tems, and more speci?cally relates to computer systems and 
associated Wireless devices for use at schools and other 
educational facilities. 

[0004] 2. Background Art 

[0005] One serious problem that faces school administra 
tors is the task of keeping track of hundreds or thousands of 
students each day. Even in our current computer age, atten 
dance records are typically kept manually on paper. The 
teacher must generally take the time to see Who is present 
and Who is absent, and record the attendance on a paper 
form. If a student comes to school late or leaves early, the 
student must check in or check out at the principal’s of?ce. 
Sometimes students are involved in special programs, such 
as gifted programs and ?eld trips, that cause the student to 
miss regular class activities. Keeping track of Who is at 
school and Where they are is a formidable task. The impor 
tance of knoWing Who is at school and Where they are is 
especially important in the case of an emergency, such as a 
?re or bomb threat in the school. Without a Way to accurately 
track Who is present and absent at school, present day school 
systems Will continue to use archaic methods for tracking 
attendance and inef?cient Ways to determine Whether all 
students and teachers are evacuated in the case of an 

emergency. 

DISCLOSURE OF INVENTION 

[0006] According to the preferred embodiments, a local 
Wireless device serves as a unique identi?er for students and 
teachers in a school system. The school is equipped With 
multiple stationary hubs for tracking the location of students 
and teachers. The school may also be equipped With multiple 
mobile hubs, such as hand-held hubs and hubs on school 
buses, Which alloW easily and quickly determining if a 
student or teacher is Where he or she should be. The local 
Wireless device may be used in conjunction With a pager, 
mobile phone, a voicemail device, and devices for storing, 
revieWing and sending audio and video ?les. The preferred 
embodiments also include a single device that provides all of 
the above-mentioned functions. In addition, a Wireless dis 
play may be coupled to the local Wireless device as needed. 
The function of these devices may be controlled according 
to the needs of the system. For eXample, some of the 
functions may be disabled during class periods, but enabled 
betWeen classes. The preferred embodiments thus disclose 
many different Wireless devices that are all integrated into 
the school’s computer system to customiZe their function 
according to the needs of the school. 

[0007] The foregoing and other features and advantages of 
the invention Will be apparent from the folloWing more 
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particular description of preferred embodiments of the 
invention, as illustrated in the accompanying draWings. 

BRIEF DESCRIPTION OF DRAWINGS 

[0008] The preferred embodiments of the present inven 
tion Will hereinafter be described in conjunction With the 
appended draWings, Where like designations denote like 
elements, and: 

[0009] FIG. 1 is a block diagram of a computer system in 
accordance With the preferred embodiments; 

[0010] FIG. 2 is a block diagram of a modular school 
computer system in accordance With the preferred embodi 
ments; 

[0011] FIG. 3 is a block diagram of the RFID module in 
accordance With the preferred embodiments shoWn in FIG. 
2; 

[0012] FIG. 4 is a block diagram of one particular imple 
mentation of a mobile Bluetooth hub that uses RFID mod 
ules to determine Who gets on a bus, to layout the route 
according to Who is on the bus, and to determine that the 
right people get off the bus at the right stops; 

[0013] FIG. 5 is a How diagram of a method for a bus 
driver to monitor Who gets on and off the bus using the 
mobile Bluetooth hub and RFID modules in FIG. 4 in 
accordance With the preferred embodiments; 

[0014] FIG. 6 is a block diagram of one particular imple 
mentation of a stationary Bluetooth hub in a classroom that 
uses RFID modules to automatically take attendance; 

[0015] FIG. 7 is a How diagram of a method for auto 
matically taking and reporting attendance using the station 
ary Bluetooth hub and RFID modules shoWn in FIG. 6; 

[0016] FIG. 8 is a block diagram of one particular imple 
mentation of a mobile hand-held Bluetooth hub that uses 
RFID modules to automatically determine Who is present 
and to compare Who is present to the attendance records to 
list the persons that Were reported attending school that are 
not present; 

[0017] FIG. 9 is a How diagram of a method for deter 
mining Whether any students and teachers are missing, such 
as during an emergency, using the mobile hand-held Blue 
tooth hub and RFID modules shoWn in FIG. 8; 

[0018] FIG. 10 is a How diagram of a method for auto 
matically transferring information betWeen students and a 
teacher; 

[0019] FIG. 11 is a block diagram of one implementation 
of the pager module shoWn in FIG. 2 in accordance With the 
preferred embodiments; 
[0020] FIG. 12 is a How diagram of a method in accor 
dance With the preferred embodiments for dispatching a teXt 
message to the pager of FIG. 11; 

[0021] FIG. 13 is a block diagram of one implementation 
of the telephone module shoWn in FIG. 2 in accordance With 
the preferred embodiments; 

[0022] FIG. 14 is a How diagram of a method in accor 
dance With the preferred embodiments for responding to a 
telephone call for the telephone module of FIG. 13; 



US 2006/0022796 A1 

[0023] FIG. 15 is a block diagram of one implementation 
of the voicemail module shown in FIG. 2 in accordance With 
the preferred embodiments; 

[0024] FIG. 16 is a How diagram of a method in accor 
dance With the preferred embodiments for sending a voice 
mail message to the voicemail module of FIG. 15; 

[0025] FIG. 17 is a block diagram of one implementation 
of the audio module shoWn in FIG. 2 in accordance With the 
preferred embodiments; 
[0026] FIG. 18 is a How diagram of a method in accor 
dance With the preferred embodiments for doWnloading an 
audio ?le to the audio module of FIG. 17; 

[0027] FIG. 19 is a How diagram of a method in accor 
dance With the preferred embodiments for uploading an 
audio ?le stored in the audio module of FIG. 17 to the 
school computer system; 

[0028] FIG. 20 is a How diagram of a method in accor 
dance With the preferred embodiments for a teacher to 
retrieve an audio ?le that has been uploaded from a student’s 
audio module of FIG. 17; 

[0029] FIG. 21 is a block diagram of one implementation 
of the video module shoWn in FIG. 2 in accordance With the 
preferred embodiments; 
[0030] FIG. 22 is a How diagram of a method in accor 
dance With the preferred embodiments for doWnloading a 
video ?le to the video module of FIG. 21; 

[0031] FIG. 23 is a block diagram shoWing hoW an RFID 
module could be snapped into any module to provide the 
local Wireless interface and unique identi?er for all of these 
other modules in accordance With the preferred embodi 
ments; and 

[0032] FIG. 24 is a block diagram of a student module in 
accordance With the preferred embodiments that includes the 
functions of all the individual modules shoWn in FIG. 2. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

OvervieW 

[0033] The preferred embodiments relate to Wireless com 
munications to electronic devices using a local Wireless 
interface, such as Bluetooth. To understand the conteXt of 
the invention, a general discussion of the Bluetooth standard 
for Wireless communication is provided beloW. 

Bluetooth 

[0034] Bluetooth Wireless technology is a WorldWide 
speci?cation for a small-form factor, loW-cost radio solution 
that provides links betWeen mobile computers, mobile 
phones, other portable handheld devices, and connectivity to 
the Internet. The speci?cation is developed, published and 
promoted by the Bluetooth Special Interest Group (SIG). 
The Bluetooth Special Interest Group (SIG) is a trade 
association comprised of leaders in the telecommunications, 
computing, and netWork industries, and is driving develop 
ment of the technology and bringing it to market. The 
Bluetooth SIG promoters include IBM, 3Com, Agere, Eric 
sson, Intel, Microsoft, Motorola, Nokia and Toshiba, and 
hundreds of associate and adopter member companies. 
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[0035] Bluetooth Wireless technology is unique in its 
breadth of applications. Links can be established betWeen 
groups of products simultaneously or betWeen individual 
products and the Internet. While point-to-point connections 
are supported, the speci?cation alloWs up to seven simulta 
neous connections to be established and maintained by a 
single radio. This ?exibility, combined With strict interop 
erability requirements, has led to support for Bluetooth 
Wireless technology from a Wide range of market segments, 
including softWare developers, silicon vendors, peripheral 
and camera manufacturers, mobile PC manufacturers and 
handheld device developers, consumer electronics manufac 
turers, car manufacturers, and test and measurement equip 
ment manufacturers. 

[0036] HardWare that complies With the Bluetooth Wire 
less speci?cation ensures communication compatibility 
WorldWide. Bluetooth is generally designed to operate in a 
maXimum range of one to one hundred meters, depending on 
the class of the device. Class 1 devices have a range up to 
100 meters. Class 2 devices have a range up to ten meters. 
Class 3 devices have a range up to 1 meter. As a loW-cost, 
loW-poWer solution With industry-Wide support, Bluetooth 
Wireless technology alloWs effortlessly interconnecting With 
compatible devices all over the World. 

[0037] Devices enabled With Bluetooth Wireless technol 
ogy Will be able to: free electronic accessories and periph 
erals from Wired connections; exchange ?les, business cards, 
and calendar appointments; transfer and synchronize data 
Wirelessly; take advantage of localiZed content services in 
public areas; and function as remote controls, keys, tickets 
and e-cash Wallets. 

[0038] Many manufacturers of electronic devices are plan 
ning to integrate Bluetooth into their devices so their devices 
can automatically connect to other devices that have a 
Bluetooth interface Within a short range. One goal of Blue 
tooth is to interconnect many electronic devices Without 
using hard-Wire cables. For eXample, a computer netWork 
that includes four computer systems, four monitors, a 
printer, and a scanner could theoretically be all intercon 
nected via Bluetooth Without using any cables to intercon 
nect these items. 

[0039] Bluetooth includes the capability of identifying 
each type of device as it establishes a link to other devices. 
Thus, a printer that has a Bluetooth interface Will identify 
itself as a printer, Which makes the print function available 
to other devices that are linked via Bluetooth to the printer. 
A mobile phone that includes a Bluetooth interface could 
automatically detect When it comes in range of a printer that 
has a Bluetooth interface, and in response to detecting the 
printer the mobile phone could provide an option to print 
e-mail or other teXt information received by the mobile 
phone, Which Would send the e-mail or other information to 
the printer. Details regarding Bluetooth and it’s detailed 
speci?cation may be found at WWW.bluetooth.com. 

[0040] Unlike many other Wireless standards, the Blue 
tooth Wireless speci?cation includes both link layer and 
application layer de?nitions for product developers. Radios 
that comply With the Bluetooth Wireless speci?cation oper 
ate in the unlicensed, 2.4 GHZ radio spectrum ensuring 
communication compatibility WorldWide. These radios use a 
spread spectrum, frequency hopping, full-duplex signal at up 
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to 1600 hops/sec. The signal hops among 79 frequencies at 
1 MHZ intervals to give a high degree of interference 
immunity. 

[0041] The 2.4 GHZ band used by Bluetooth is unlicensed, 
and can be used by many other types of devices such as 
cordless phones, microWave ovens, and baby monitors. Any 
device designed for use in an unlicensed band should be 
designed for robustness in the presence of interference, and 
the Bluetooth Wireless technology has many features that 
provide such robustness. 

[0042] Products that incorporate a Bluetooth interface are 
already on the market. Nokia Corp. is selling its Bluetooth 
6310 phones in Europe, and are eXpected to be available in 
the United States sometime in 2002. Broadcom Corp. and 
handheld PC maker Palm Inc. plan to co-develop a neW 
Bluetooth handheld PC design. 

Other Wireless Standards 

[0043] There are other Wireless standards that eXist 
besides Bluetooth. For eXample, Wi-Fi (IEEE 802.11b) is 
designed to provide Wireless Ethernet connectivity that can 
eXtend or replace Wired netWorks for doZens of computing 
devices. Wi-Fi is a trademark of WECA (the Wireless 
Ethernet Compatibility Alliance). The Bluetooth Wireless 
technology is eXpected to be used Widely as a cable replace 
ment for devices such as PDAs, cell phones, cameras, 
speakers, headsets and so on. 802.11 Will likely still be used 
for higher speed Wireless Ethernet access, so it is Widely 
eXpected that Bluetooth and 802.11 Will co-eXist. Prelimi 
nary tests by the Pennsylvania State University’s Applied 
Research Laboratory shoW that Bluetooth and 802.11b (Wi 
Fi) do not interfere With each other even in close proXimity. 
802.11b’s typical 284-foot range Was unaffected by the 
presence of Bluetooth devices, While Bluetooth’s typical 
64-foot range Was unaffected by the presence of 802.11b 
devices. 

DETAILED DESCRIPTION 

[0044] The preferred embodiments provide a modular 
school computer system and method that includes Wireless 
hubs that communicate With electronic devices carried or 
Worn by students and teachers. The electronic devices Within 
the scope of the preferred embodiments discussed herein 
include an RFID module, a pager module, a Wireless phone 
module, a voicemail module, an audio module, and a video 
module. These modules may be miXed in any combination 
into a suitable electronic device according to the needs of the 
student and teacher. AlloWing Wireless devices to be inte 
grated into the school’s computer system alloWs students 
and teachers great ?exibility and poWer that has not been 
possible using prior art school computer systems and prior 
art portable devices. 

[0045] Referring to FIG. 2, a school computer system 200 
in accordance With the preferred embodiments includes a 
netWork server 100 coupled via netWork 202 to one or more 

stationary hubs (e.g., hubs 210, 212 and 218) and coupled 
via Wireless interface 220 to one or more mobile hubs (e.g., 
hubs 230, 232, and 238). Each Bluetooth hub (e.g., 210, 212, 
218, 230, 232, and 238) has the capability of sending 
information to and receiving information from several dif 
ferent modules 240-250. The collection of hubs and the 
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modules that communicate With the hubs are referred to 
herein as the “Wireless netWor .” 

[0046] RFID module 240 is a small, loW-cost, lightWeight 
module that can be easily transported by the student, and can 
even be pinned to the student’s clothing or backpack. RFID 
module 240 provides an identi?er that uniquely identi?es the 
student to the school netWork server 100. 

[0047] Pager module 242 is a Wireless pager that may 
communicate teXt and numeric messages to the user. Tele 
phone module 244 is a Wireless telephone that communi 
cates via the Wireless netWork. Voicemail module 246 is a 
module that alloWs storing and forWarding voicemail mes 
sages via the Wireless netWork. Audio module 248 alloWs 
listening to audio data and transferring audio ?les via the 
Wireless netWork. The difference betWeen the voicemail 
module 246 and the audio module 248 is the quality of the 
sound. The voicemail module preferably has voice quality, 
for eXample 8 KHZ mono sound. The audio module 248 
preferably includes music quality, for eXample 128 kbps 
MP3 to 44 KHZ stereo sound. Video module 250 alloWs 
Watching video data and transferring video ?les via the 
Wireless netWork. Each of the modules 240-250 in FIG. 2 
are discussed in more detail beloW. 

[0048] Each of the Wireless modules 240-250 may be 
selectively coupled to a Wireless display 260. The Wireless 
display 260 is especially useful for rendering information 
from the teacher to the student, and may be used as an 
electronic book, to present audio and video information to 
the student, to vieW homeWork assignments, etc. 

[0049] Note that netWork 202 as shoWn in FIG. 2 is 
preferably a hard-Wired netWork, but could also be a Wire 
less netWork as Well. In addition, the computer system 200 
in FIG. 2 is shoWn as a client/server architecture, Where a 
server 100 communicates With a number of different clients 
(e.g., hubs). This con?guration, hoWever, is shoWn for the 
purpose of illustration, and is not limiting of the scope of the 
invention. The Bluetooth hubs could alternatively commu 
nicate on a peer-to-peer netWork, and the functions of the 
netWork server 100 could be distributed across the peer-to 
peer netWork. The preferred embodiments eXpressly eXtend 
to any suitable con?guration that alloWs the Wireless hubs to 
communicate With each other, Whether the con?guration is 
knoWn today or developed in the future. 

[0050] One suitable implementation of the school netWork 
server 100 in accordance With the preferred embodiments of 
the invention is shoWn in FIG. 1. Computer system 100 is 
an IBM iSeries computer system. HoWever, those skilled in 
the art Will appreciate that the mechanisms and apparatus of 
the present invention apply equally to any computer system, 
regardless of Whether the computer system is a complicated 
multi-user computing apparatus, a single user Workstation, 
or an embedded control system. As shoWn in FIG. 1, 
computer system 100 comprises a processor 110, a main 
memory 120, a mass storage interface 130, a display inter 
face 140, and a netWork interface 150. These system com 
ponents are interconnected through the use of a system bus 
160. Mass storage interface 130 is used to connect mass 
storage devices (such as a direct access storage device 155) 
to computer system 100. One speci?c type of direct access 
storage device 155 is a readable and Writable CD ROM 
drive, Which may store data to and read data from a CD 
ROM 195. 
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[0051] Main memory 120 in accordance With the preferred 
embodiments contains data 121, an operating system 122, 
and a local Wireless interface mechanism 123. Data 121 
represents any data that serves as input to or output from any 
program in computer system 100. Operating system 122 is 
a multitasking operating system knoWn in the industry as 
OS/400; hoWever, those skilled in the art Will appreciate that 
the spirit and scope of the present invention is not limited to 
any one operating system. Local Wireless interface mecha 
nism 123 is a softWare mechanism that de?nes hoW to 
communicate With the various Wireless modules 240-250 
shoWn in FIG. 2. Local Wireless interface 123 includes an 
RFID pro?le 124, a pager pro?le 125, a telephone pro?le 
126, a voicemail pro?le 127, an audio pro?le 128, and a 
video pro?le 129. Each pro?le 124-129 is a speci?cation of 
hoW data is transmitted to and received from the respective 
Wireless modules. In the preferred embodiments, local Wire 
less interface mechanism 123 is compatible With the Blue 
tooth Wireless communication protocol, and each pro?le 
124-129 is preferably a protocol de?ned and implemented 
Within the Bluetooth protocol. Note that several of these 
pro?les do not currently exist in the Bluetooth protocol. 
Extending the Bluetooth protocol to include these additional 
pro?les is one aspect of the preferred embodiments. 

[0052] Computer system 100 utiliZes Well knoWn virtual 
addressing mechanisms that alloW the programs of computer 
system 100 to behave as if they only have access to a large, 
single storage entity instead of access to multiple, smaller 
storage entities such as main memory 120 and DASD device 
155. Therefore, While data 121, operating system 122, and 
local Wireless interface mechanism 123 are shoWn to reside 
in main memory 120, those skilled in the art Will recogniZe 
that these items are not necessarily all completely contained 
in main memory 120 at the same time. It should also be 
noted that the term “memory” is used herein to generically 
refer to the entire virtual memory of computer system 100, 
and may include the virtual memory of other computer 
systems coupled to computer system 100. 

[0053] Processor 110 may be constructed from one or 
more microprocessors and/or integrated circuits. Processor 
110 executes program instructions stored in main memory 
120. Main memory 120 stores programs and data that 
processor 110 may access. When computer system 100 starts 
up, processor 110 initially executes the program instructions 
that make up operating system 122. Operating system 122 is 
a sophisticated program that manages the resources of 
computer system 100. Some of these resources are processor 
110, main memory 120, mass storage interface 130, display 
interface 140, netWork interface 150, and system bus 160. 

[0054] Although computer system 100 is shoWn to contain 
only a single processor and a single system bus, those skilled 
in the art Will appreciate that the present invention may be 
practiced using a computer system that has multiple proces 
sors and/or multiple buses. In addition, the interfaces that are 
used in the preferred embodiment each include separate, 
fully programmed microprocessors that are used to off-load 
compute-intensive processing from processor 110. HoW 
ever, those skilled in the art Will appreciate that the present 
invention applies equally to computer systems that simply 
use I/O adapters to perform similar functions. 

[0055] Display interface 140 is used to directly connect 
one or more displays 165 to computer system 100. These 
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displays 165, Which may be non-intelligent (i.e., dumb) 
terminals or fully programmable Workstations, are used to 
alloW system administrators and users to communicate With 
computer system 100. Note, hoWever, that While display 
interface 140 is provided to support communication With 
one or more displays 165, computer system 100 does not 
necessarily require a display 165, because all needed inter 
action With users and other processes may occur via netWork 
interface 150. 

[0056] NetWork interface 150 is used to connect other 
computer systems and/or Workstations (e.g., 175 in FIG. 1) 
to computer system 100 across a netWork 170. The present 
invention applies equally no matter hoW computer system 
100 may be connected to other computer systems and/or 
Workstations, regardless of Whether the netWork connection 
170 is made using present-day analog and/or digital tech 
niques or via some netWorking mechanism of the future. In 
addition, many different netWork protocols can be used to 
implement a netWork. These protocols are specialiZed com 
puter programs that alloW computers to communicate across 
netWork 170. TCP/IP (Transmission Control Protocol/Inter 
net Protocol) is an example of a suitable netWork protocol. 
In the implementation shoWn in FIG. 2, the netWork inter 
face 150 of FIG. 1 is coupled to netWork 202 to alloW 
communication betWeen the school netWork server 100 and 
the other devices coupled to the netWork 202. 

[0057] At this point, it is important to note that While the 
present invention has been and Will continue to be described 
in the context of a fully functional computer system, those 
skilled in the art Will appreciate that the present invention is 
capable of being distributed as a program product in a 
variety of forms, and that the present invention applies 
equally regardless of the particular type of computer-read 
able signal bearing media used to actually carry out the 
distribution. Examples of suitable computer-readable signal 
bearing media include: recordable type media such as ?oppy 
disks and CD ROM (e.g., 195 of FIG. 1), and transmission 
type media such as digital and analog communications links. 

[0058] The remainder of this speci?cation describes vari 
ous Ways that the Wireless modules 240-250 in FIG. 2 may 
be used in several exemplary implementations in accordance 
With the preferred embodiments. FIG. 3 shoWs a block 
diagram of one suitable implementation of an RFID module 
240 in accordance With the preferred embodiments. RFID 
module 240 includes a local Wireless interface, one suitable 
example of Which is Bluetooth interface 310 shoWn in FIG. 
3. Bluetooth interface 310 preferably includes a Wireless 
transmitter 320 for sending data, a Wireless receiver 330 for 
receiving data, an identi?cation mechanism 340, and 
memory 350. ID mechanism 340 preferably includes a 
unique identi?er that identi?es the person associated With 
the RFID module 240 to the school’s computer system. ID 
mechanism 340 may include any suitable identi?cation 
information, including a unique number assigned to the 
student or teacher, authentication and authoriZation infor 
mation (such as a login name and passWord required to 
establish a link), etc. While the local Wireless interface may 
include many different types of interfaces, the preferred 
implementation of the local Wireless interface 310 is a 
Bluetooth interface. Bluetooth includes mechanisms that 
automatically establish the link betWeen devices, and that 
automatically identify a device to another device once the 
link has been established. For this reason, Bluetooth is 


















