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(57) ABSTRACT 

An audience response system is provided. In various imple 
mentations, the response system includes a base station, 
handheld units, and a wireless network. The response system 
may have a prompted mode and an unprompted mode of 
operation. In the prompted mode of operation, the base 
station transmits questions to the handheld units over the 
wireless network. The questions are displayed to users on 
their handheld units. The users respond to the question, and 
their responses are transmitted to the base station via the 
wireless network. In the unprompted mode, answer tem 
plates are transmitted and displayed to the users, with the 
actual questions being conveyed in some other manner, such 
as verbally or by written handout. 

10 
3 Remote / 

Computer 
Public *? '__' 20 
Network 

Printer 
18 - ---- " - ' ‘ ‘ - ' ' "If; 

. 12 i 
a ,J a 14 

'— <— USB —> ° V\Areiess 

Database Access ‘: Network 

1 comeaisr. ________________________ -."_9li‘f___ 22A 22B 

26''\ Service Application 11 
Program Program 225 



Patent Application Publication Dec. 28, 2006 Sheet 1 0f 10 US 2006/0294552 Al 

:CD EmI 0cm: 

m5 Emaoi c6591 
: co=mu=QQ< 85mm H3 

.................. #EOQ .HQHDQEOO 
wwm8< m 8298 

908mm 65950 

M .UE 





Patent Application Publication Dec. 28, 2006 Sheet 3 0f 10 US 2006/0294552 A1 
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AUDIENCE RESPONSE SYSTEM AND METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of the ?ling date 
of US. Provisional Application No. 60/694,414, ?led Jun. 
27, 2005 and US. Provisional Application No. 60/729,428, 
?led Oct. 21, 2005, each of Which are incorporated herein by 
reference in their entirety. 

FIELD OF THE INVENTION 

[0002] The invention relates generally to Wireless audi 
ence response systems, and, more particularly, to Wireless 
audience response systems that solicit responses to questions 
posed to an audience by Wireless communication With 
handheld units possessed by members of the audience. 

BACKGROUND OF THE INVENTION 

[0003] When a presentation is given to an audience, 
Whether it is a lecture to a class of students or a sales pitch 
to a group of executives, it is often difficult to gauge Whether 
the audience is absorbing or even paying attention to the 
information being presented. Audience response systems 
address this dif?culty. Many audience response systems 
include individual handheld units, each With several input 
keys. In such systems, each audience member has one of the 
handheld units, and, in response to a question spoken by the 
presenter, each audience member presses a button corre 
sponding to the appropriate response. In most existing 
systems, hoWever, the handheld units do not have display 
screens. Furthermore, even those that have display screens 
lack the ability to sWitch betWeen a prompted mode, in 
Which questions are electronically transmitted to handheld 
units and displayed on the screen, and an unprompted mode, 
in Which only an ansWer template is transmitted to and 
displayed on the handheld units, With the question itself 
being conveyed to the audience verbally or in Written form. 

BRIEF SUMMARY OF THE INVENTION 

[0004] In accordance With the foregoing, an audience 
response system is provided. In various embodiments of the 
invention, the response system includes a base station, 
handheld units, and a Wireless netWork. The response system 
may have a prompted mode and an unprompted mode of 
operation. In the prompted mode of operation, the base 
station transmits questions to the handheld units over the 
Wireless netWork. The questions are displayed to users on 
their handheld units. The users respond to the question, and 
their responses are transmitted to the base station via the 
Wireless netWork. In the unprompted mode, ansWer tem 
plates are transmitted and displayed to the users, With the 
actual questions being conveyed in some other manner, such 
as verbally or by Written handout. 

[0005] There are a variety of possible implementations of 
the response system. In some implementations, the question 
or questions are transmitted to users as part of one or more 

markup languages documents. The handheld units process 
the markup language documents and display the questions 
and appropriate ansWer ?elds to the users in accordance With 
the markup language documents. When used in an educa 
tional setting, the markup language documents may also 
contain homeWork assignments as Well as notes to the 
parents or guardians of the users. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] FIG. 1 illustrates a Wireless audience response 
system according to an embodiment of the invention; 

[0007] FIGS. 2 & 3 illustrate a handheld unit that may be 
used in an embodiment of the invention; 

[0008] FIGS. 4 & 5 illustrate another handheld unit that 
may be used in an embodiment of the invention; 

[0009] FIG. 6 illustrates the sequence of displays shoWn 
on a handheld unit for a pop quiZ that is given by an audience 
response system, in Which the response system is operating 
in a teacher-paced, prompted mode; 

[0010] FIG. 7 illustrates the sequence of displays shoWn 
on a handheld unit for a quiZ that is given by an audience 
response system, in Which the response system is operating 
in a teacher-paced, unprompted mode; 

[0011] FIG. 8 illustrates the sequence of displays shoWn 
on a handheld unit for a homeWork assignment, in Which the 
response system is operating in a student-paced, prompted 
mode; 

[0012] FIG. 9 illustrates the sequence of displays shoWn 
on a handheld unit for a homeWork assignment, in Which the 
response system is operating in a student-paced, unprompted 
mode With multiple choice ansWer templates; 

[0013] FIG. 10 illustrates the sequence of displays shoWn 
on a handheld unit for a homeWork assignment, in Which the 
response system is operating in a student-paced, unprompted 
mode With ?ll-in-the blank ansWer templates; and 

[0014] FIG. 11 illustrates a calculator function of a hand 
held unit according to an embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0015] The architecture and operation of a Wireless audi 
ence response system con?gured according to an embodi 
ment of the invention Will noW be described. Referring to 
FIG. 1, the response system, generally labeled 10, includes 
a base station 11 and a plurality of handheld units 16. The 
base station 11 includes a computer 12 and a Wireless access 
point (AP) 14. The computer 12 is communicatively linked 
to the AP 14 via universal serial bus (USB), While the AP 14 
is communicatively linked to the handheld units 16 via a 
Wireless netWork 24. In one embodiment, the Wireless 
netWork 24 is a personal area netWork (PAN) operating 
according to the IEEE 802.15.4 standard, With the AP 14 
acting as a PAN coordinator. The system 10 also includes a 
database 18 on Which data representing questions and their 
corresponding ansWers are stored. The system 10 also 
includes a printer 20 communicatively linked to the com 
puter 12, Which alloWs an instructor or other speaker to print 
out results of tests or surveys taken by users of the handheld 
units 16, ?rst through sixth application programs 22A-22F 
(generically referred to as application programs 22) execut 
ing on the computer 12, Which dictate hoW the computer 12 
administers the questions transmitted to the handheld units 
16 and processes the ansWers received in response thereto, 
and a service program 26, Which provides communication 
and routing services to the application programs 22. Finally, 
the system 10 may be communicatively linked With a remote 
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computer 28 via a public network (e.g., the Internet). The 
remote computer 28 hosts a Web site from Which questions 
may be downloaded. 

[0016] Referring to FIG. 2, an example of hoW the hand 
held unit 16 may be implemented Will noW be described. It 
is understood, hoWever, that other con?gurations are pos 
sible, such as the full-keyboard con?guration shoWn in 
FIGS. 4 & 5. In the markup language examples contained 
herein, the moniker “Wasabi” Will sometimes be used to 
refer to the handheld unit implementation of FIG. 2. The 
handheld unit 16 is designed to be inexpensive, lightWeight, 
rugged, and simple to use. It has a graphical liquid crystal 
display 32 and tWenty-?ve keys to support multiple response 
types. The keys include an ON/OFF key 34, a group 36 of 
numeric keys, a group 38 of multiple choice keys, a group 
40 of positive/negative keys, a group 42 of navigation keys, 
and group of immediate keys, including an ENTER key 46, 
a CLEAR key 47, an ON/OFF key 34, and a menu key 48. 
The ON/ OFF key 34 is con?gured so as to reduce the chance 
of accidental pressing (having, for example, raised ribs on 
the enclosure or being aligned just beloW ?ush With the 
enclosure). As shoWn in FIG. 2, the keys are grouped into 
functional areas. For example, the group 38 of multiple 
choice keys A thru E is commonly used When responding to 
multiple choice questions. The group 36 of numeric keys, 0 
thru 9, is used When responding to a question requiring a 
numeric reply. Each group of keys has elements that indicate 
to the user that the keys are, in fact, part of the same group. 
Possible Ways to accomplish this include, but are not limited 
to key style (shape, color, label text font/siZe/color, etc.) and 
separators in enclosure (altitude, channels, borders, etc.) 

[0017] Referring to FIG. 3, the handheld unit 16, in an 
embodiment of the invention, includes an enclosure having 
a top portion 150 and a bottom portion 152. The bottom 
portion 152 has a recess on its outer surface, in Which a pair 
166 of batteries is housed. In various embodiments, the 
enclosure is made of rugged, lightWeight, loW cost plastic 
(e.g., polycarbonate/abs blend). The ?nish is textured, non 
slip, and ?ngerprint resistant. The enclosure also prevents 
battery removal Without the use of a tool to reduce the 
choking haZard. In one embodiment, the enclosure has an 
envelope of about 5.25 inches by about 1.8 inches by about 
0.8 inches. 

[0018] Disposed Within the enclosure are an LCD unit 
154, an elastomeric keypad 156, and a printed circuit board 
(PCB) 158. Disposed on the PCB 158 is a loW-end micro 
controller With adequate resources to support the LCD unit 
154, the keypad 156 and the Wireless communication func 
tions of the handheld unit 16. Also disposed on the PCB 158 
is a Wireless communication circuit, such as a Chipcon 
CC2420 80215.4 radio (Reduced Function Device). The 
poWer source for the components on the PCB 158, the 
keypad 156 and the LCD unit 154 is supplied by the pair 166 
of batteries, Which may be tWo standard AA (R6) alkaline 
batteries. Each handheld unit 16 has a unique identi?cation 
number, Which is electronically stored therein. In addition to 
providing electrical continuity betWeen circuits, the PCB 
158 provides at least tWo specialiZed functions. First, it 
incorporates the antenna for the Wireless communication 
circuit. Second, it incorporates the appropriate landing Zones 
for the carbon conductors on the back of the keypad 156. 
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[0019] The operation of the handheld unit 16 according to 
an embodiment of the invention Will noW be described. The 
general usage pattern is as folloWs: the user receives a 
question, Which is either displayed on the LCD screen 32, or 
provided some other Way, such as verbally or Written. The 
user presses one or more keys to formulate a response. In 

one embodiment, key action is invoked on key closure. The 
user then presses the ENTER key 46 to transmit the response 
Wirelessly to the base station 11. The handheld unit 16 has 
a response queue acts as a holding area for responses. The 
content of this queue changes When keys are pressed and is 
displayed prominently on the LCD 32. HoWever, the actual 
data stored in the queue and transmitted is not necessarily 
What the user sees on the LCD screen 32. For example, When 
LCD 32 displays “True,” a single data byte can be used to 
represent a positive response. This is done to minimize 
memory use and data packet siZe. The maximum response 
siZe is based on the siZe of the LCD screen 32, the font siZe, 
and/or the amount of memory available in the microcon 
troller of the handheld unit 16. 

[0020] The functions of individual keys and groups of 
keys shoWn in FIG. 2 according to an embodiment of the 
invention Will noW be described. Pressing the ON/OFF key 
34 With no other keys doWn toggles the device state (on or 
o?). Pressing the CLEAR key 47 causes a response queue to 
be cleared. The response queue is also cleared When the 
handheld unit 16 is poWered on. 

[0021] When the ENTER key 46 is pressed, the contents 
of the response queue are transmitted via the Wireless 
communication circuit. During transmission, the text “send 
ing” is displayed on the LCD screen 32 until the next 
question is received from the base station 11. 

[0022] The multiple choice keys group 38 is used to enter 
single key responses. When one of the keys of this group is 
pressed, the handheld unit 16 replaces the contents of the 
response queue. The group 40 of positive/negative keys is 
similarly used to enter single key responses. As With the 
multiple choice keys, pressing one of the positive/negative 
keys causes the handheld unit 16 to replace the contents of 
the response queue. In addition to indicating an ansWer of 
“true” or “false,” the positive/negative keys are used for 
Yes/No responses. The handheld unit 16 also includes a “7” 
key 44, Which may be used as a “help” key. 

[0023] The group 36 of numeric keys is used to enter multi 
key responses. Positive, negative, Whole, and decimal num 
bers may be entered. If the response queue contains a 
multiple choice or a positivc/ncgativc response when a 
numeric key is pressed, an implied CLEAR is executed ?rst. 
When a key of the numeric key group 36 is pressed, the 
associated value is added to the rightmost position of the 
response queue, unless the queue is full, in Which case it is 
ignored. 

[0024] In an embodiment of the invention, the handheld 
unit 16 manages poWer as folloWs. The microprocessor 
sleeps as much as possible (betWeen keypresses) to maxi 
miZe device runtime. Furthermore, the handheld unit 16 
automatically poWers off after 30 minutes of inactivity, 
regardless of key states. A continuously held doWn key does 
not constitute activity. If one or more keys are held doWn 
accidentally by something sitting on the device or during 
storage or transport, the handheld unit 16 Will poWer itself 
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off When the timeout interval expires, and Will not power on 
again until all keys are released and only the ON/OFF key 
34 is pressed. 

[0025] In one embodiment of the invention, the handheld 
unit 16 uses a virtual “key chain” having one or more 

“keys.” The virtual key chain (or simply “key chain”) stores 
authentication information for a particular user. Each “key” 
may be used to authenticate the user (and the handheld unit 
16) to one of the application programs 22. The virtual key 
chain is stored in a memory of the handheld unit 16. The 
purpose of the virtual key chain is to avoid forcing the user 
to reauthenticate every time the user Wishes to interact With 
one of the application programs 22. 

[0026] Referring back to FIG. 1, the operation of the 
application program 22 according to an embodiment of the 
invention Will noW be described. The application program 
22 initiates one or more “activities.” As used herein, an 
“activity” is made up of one or more discrete tasks referred 
to as “actions.” An activity can be a single action or a 
complex sequence of actions. For example, an activity can 
be something as simple as displaying a message to one of the 
handheld units 16, or an activity can be something more 
sophisticated such as requesting a response to a multiple 
choice question. An activity can have a static design, such as 
a quiZ that includes 10 actions, each action being a question, 
each action being performed sequentially. Other activities 
may use dynamic, adaptive branching that relies on the logic 
of the application program 22 to inspect each response to a 
question and determine What the next action should be. 
Some activities are classi?ed as “live.” That is, they are 
intended to be conducted While the handheld units 16 are 
communicatively linked to the computer 12. 

[0027] Referring again to FIG. 1, the physical setup and 
softWare architecture of the response system 10 according to 
an embodiment of the invention Will noW be described in 
more detail. In this embodiment, the computer 12 is con 
nected to the AP 12 via a USB cable. The AP 12 acts as a 
Wireless access point on the Wireless netWork 24. The 
application program 22 interacts With an operating system 
and service program 26 (both executing on the computer 12) 
to send and receive data over the USB Work, through the AP 
12, and over the Wireless netWork 24 Which, in this embodi 
ment, is an IEEE 80215.4 compliant netWork. To commu 
nicate With the handheld units 16, the application program 
22 de?nes a service handler application programming inter 
face (API) 23. The application program 22 sends hypertext 
transport protocol (HTTP) messages via the port along With 
markup language documents to the handheld units 16. The 
handheld units 16 respond as speci?ed in the markup 
language documents, and those responses are received via 
the service handler API 23. 

[0028] According to an embodiment of the invention, the 
system 10 supports tWo response modes: prompted and 
unprompted. In a prompted response mode, a question is 
displayed on the handheld units 16, and the audience mem 
bers ansWer the displayed question. In an unprompted 
response mode, the question is not presented on the hand 
held units 16, but by some other method, such as a presenter 
reading it aloud or an audience member reading it on a 
handout. In an unprompted mode, the audience member still 
ansWers the question using the handheld unit 16. 
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[0029] In various embodiments of the invention, the appli 
cation program 22 carries out activities that are paced by the 
presenter and activities as paced by the audience members. 
Since many of the examples described herein are set in the 
context of a classroom environment, these tWo types of 
activities Will be referred to herein as “teacher-paced” and 
“student-paced.” It is understood, of course, that the inven 
tion is not limited to classroom use. A teacher-paced activity 
is one in Which the class participates as a Whole, and Where 
each student responds to questions generated by the appli 
cation program 22. In a teacher-paced activity, the teacher 
controls the pace at Which questions are transmitted to the 
handheld units 16. For example, the students may be shoWn 
only one question at a time on their handheld units 16, and 
the question is shoWn only When speci?ed by the teacher. 
Students then ansWer only When the teacher alloWs the 
responses to be collected. If a student fails to keep pace With 
the class, then the application program 22 can speed the 
student ahead to the current action in the activity, the next 
time the fallen-behind student responds in any Way using his 
handheld unit 16. A student-paced activity is one in Which 
each student vieWs questions and responds at his oWn speed. 
Students can be given individual student-paced activities, or 
the entire class may be given the same student-paced activ 
ity. The student-paced activity may be con?gured so that 
students can navigate back and forWard through questions. 

[0030] An example of a teacher-paced, prompted activity 
Will noW be described With reference to FIGS. 1 and 6. 
First, the application program 22 transmits a mark-up lan 
guage document to the plurality of handheld units 16. The 
mark-up language document includes instructions for pre 
senting a sequence 60 of questions on the handheld units 16 
(for a pop quiZ). Each handheld unit 16 then interprets the 
instructions contained in the mark-up language document 
and, accordingly, displays the ?rst question 52 in the 
sequence. Each student has the opportunity to respond to the 
?rst question 52 by making the appropriate input to the 
student’s handheld unit 16. When the teacher makes the 
appropriate input to the computer 12, the application pro 
gram 22 transmits a message to the handheld units 16, that 
causes the handheld units to permit the students to advance 
to the second question 54 in the sequence 60. Note that the 
display containing the second question 54 includes a scroll 
bar 55. This process continues, With the third and fourth 
questions 56 and 58 being enabled in succession until the 
teacher ends the quiZ by making the appropriate input to the 
computer 12. 

[0031] FIG. 7 illustrates the sequence of displays shoWn 
on each handheld unit 16 for a quiZ that is given in a 
teacher-paced, unprompted mode. The sequence of actions 
is similar to that described in conjunction With FIG. 6, 
except that the mark-up language document transmitted by 
the application program 22 to the handheld units 16 (FIG. 
1) does not include questions but rather includes one or more 
ansWer templates, such as a True/ False template 72, multiple 
choice template 74 and a numeric template 76. The handheld 
units 16 display the ansWer templates on their respective 
LCD screens 32. Furthermore, instead of the questions being 
presented on the LCD screen 32 of each of the handheld 
units 16, the teacher reads the questions aloud to the 
students. 
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[0032] According to an embodiment of the invention, the 
response system 10 (FIG. 1) can also be used to allow the 
teacher to distribute homework assignments, and to allow 
the students to complete and turn in the homework assign 
ments. In such an embodiment, the application program 22 
transmits one or more mark-up language documents repre 
senting a homework assignment to the handheld units 16. 
Outside of class, the students individually complete the 
homework assignment by making the appropriate inputs into 
their respective handheld units. FIG. 8 illustrates the 
sequence of displays shown on a handheld unit for an 
example homework assignment in a student-paced, 
prompted mode. The student selects “homework” from a 
?rst menu 78, then selects “Friday Quiz” from a second 
menu 80. In response, the handheld unit 16 displays a 
sequence 82 of questions (i.e., in a “prompted” mode) that 
the student must answer. During the next classroom session, 
the student makes the appropriate inputs to the handheld unit 
16 to cause it to transmit her answers to the application 
program 22, thereby “tuming in” the completed homework 
assignment. 

[0033] The sequence of displays for another example 
homework assignment is shown in FIG. 9. In this example, 
the teacher gives handouts containing the questions to the 
students or displays each question on a screen that is visible 
to all of the students, and the mark-up language document 
that the handheld units 16 receive from the application 
program 22 only contains answer templates. Otherwise, the 
procedure for completing and turning in the homework 
assignment is the same as described in conjunction with 
FIG. 8. 

[0034] Yet another sequence of displays for a homework 
assignment is shown in FIG. 10. In this example, however, 
the teacher gives handouts containing the questions to the 
students. Furthermore, the application program 22 does not 
transmit a mark-up language document to the handheld units 
16 for answering the questions, but the students instead use 
a generic answer form 102 that is pre-stored in the handheld 
units 16. Otherwise, the procedure for answering the ques 
tions and turning in the answers is the same as described in 
conjunction with FIGS. 8 and 9. 

[0035] According to an embodiment of the invention, the 
handheld unit 16 is also able to function as a calculator. FIG. 
11 illustrates how this functionality appears on the LCD 
screen 32. The teacher may, by making the appropriate input 
to the computer 12 (FIG. 1), cause the application program 
22 to send commands to the handheld units 16 that will 
disable the calculator function. 

[0036] Service Handler API. As noted above, in an 
embodiment of the invention, the handheld units 16 com 
municate with the application program 22 via the wireless 
network 24, the AP 14, the USB cable, and the computer 12. 
Messages sent by the handheld units 16 to the application 
program 22 are received via the service handler application 
API 23. In one embodiment, the service handler API 23 is 
instantiated as an HTTP port that is provided by the appli 
cation program 22. The service handler API 23 is used to 
host a “live” activity (i.e., an activity that requires network 
connectivity between the handheld units 16 and the com 
puter 12), upload homework to the handheld units 16, 
upload notes to the handheld units 16, and to download 
homework from the handheld units 16. The service program 
26 connects to the service handler API 23 when the appli 
cation program 22 requests it to do so. 
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[0037] In an embodiment of the invention, the service 
program 26 provides routing services for all communica 
tions between the handheld units 16 and the application 
program 22 until the HTTP port for the service handler API 
23 is released. Thus, messages from the handheld units 16 
are ?rst received by the service program 26, and then routed 
by the service program 26 to the application program 22 via 
the service handler API 23. In one embodiment, the mes 
sages that are sent between an application program 22 and 
the service program 26 are in the form of HTTP messages 
and XML documents, while the messages sent between the 
service program 26 and the handheld units 16 are in the form 
of compact transport protocol messages and compact 
markup language documents. When messages arrive from 
the handheld units 16, the service program converts them 
from compact transport protocol messages and compact 
markup language documents into HTTP messages and XML 
documents and sends the HTTP messages and XML docu 
ments to the appropriate application program 22. Con 
versely, the application program 22 HTTP messages and 
XML documents to the service program 26 that are intended 
for one or more of the handheld units 16, which the service 
program 26 converts into compact transport protocol mes 
sages and compact markup language documents. The ser 
vice program 26 then transmits the compact transport pro 
tocol messages and compact markup language documents to 
the handheld unit or units 16. 

[0038] Requests to the Service Handler API. In an 
embodiment of the invention, each handheld unit 16 can 
send messages to an application program 22 via the service 
program 26. When the service program 26 receives a mes 
sage, from a handheld unit 16, that is intended for one of the 
application programs 22, the service program 26 forms a 
“request” and calls the service handler API 23 that corre 
sponds to the application program 22 that is the intended 
recipient of the message. In general, such requests to the 
service handler API 23 are formed using standard HTTP 
GET and POST syntax of the form: 

(GET) ] (POST) + SPACE + resourceipath + SPACE + 
HTTP/version + CRLF 

[ request-headers + CRLF] 

[ request-body ] 

[0039] Request headers include: 

Header Description Example 

Device-Address MAC address (HEX) of Device-Address: 
the requesting device. 32781 ae3896cb3 66c 

Request-ID Identi?cation of the Request-ID: 101 
request that should be 
returned in the 
response. Optional. 

Owner-ID Owner identi?cation. Owner-ID: 123456789 
If an owner assignment 

exists for the device, 
the ID property is 
included in the request. 



US 2006/0294552 A1 

-continued 

Header Description Example 

User-Agent User agent. Describes User-Agent: Wasabi/1.0 
the device and 

version. Optional. 
Length of the request 
body. Omitted if no 

request body is present. 

Content-Length Content-Length: 102 

[0040] Consider the example services URL used to get a 
list of ?les that an application program 22 has assigned for 
doWnload to a handheld unit 16: 

/serviceiurl/GetFileList 
The HTTP request might look like: 
GET /serviceiurl/GetFileList HTTP/1.1 
Device-Address: 32781ae3896cb366e 
Request-ID: 101 
User-Agent: Wasabi/ 1.0 

[0041] When an application program 22 responds to a 
request from the service program 26, it does so using HTTP 
syntax of the form: 

HTTP/version + SPACE + statusicode + SPACE + 

responseistatus + CRLF 
[ response-headers + CRLF ] 

[ response-body ] 

[0042] Response headers include: 

Header Description Example 

Device-Address MAC address (HEX) of Device-Address: 
the requesting device. 32781ae3896cb366e 

Request-URL URL of request the Request-URL: 
response is intended /ServiceHandler/64/ 
for. Authenticate 

Request-ID Identi?cation of the Request-ID: 101 
request that is 
returned if included 
in the original 
response. Optional. 

Server Identi?es the Server:AccelTest/2.0 
application program 
providing the 
response. Optional. 
Length of the response 
body. 

Content-Length Content-Length: 102 

[0043] The response-body is enclosed in a <data> element 
and includes a <status> element Whose contents provide a 

result code and optional message for the caller. This result 
code and message differs from the HTTP status code and 
response status, Which relate to the success of locating and 
calling the service. 

Dec. 28, 2006 

[0044] Example: 

HTTP/1.1 200 OK 
Device-Address: 32781ae3896cb366e 
Request-URL: /ServiceHandler/64/Authenticate 
Request-ID: 101 
Server: AccelTest/ 1.0 
Content-Length: 54 
<data> 

<status code=“result code”> 
<message>some text here</message> 

</status> 
</data> 

[0045] The <authenticate> element is returned When an 
application program 22 requires the user to identify them 
selves before a service can be successfully completed. On 
receiving this result, the handheld unit 16 Will provide a 
general input ?eld to input an alphanumeric id, Which Will 
be returned to service handler API of the application pro 
gram 22. 

[0046] Example: 

<data> 
<status code=“401”>UnauthoriZed</status> 
<authenticate> 

<application id=“5 899128ca5 637be36” 
name=“AccelTest” /> 
<prompt>Enter your student ID:</prompt> 

</authenticate> 
</data> 

[0047] Attributes 

[0048] 
[0049] Authenticate administrator PIN instead of user 

key. False is default. 

[0050] no_keychain=[truelfalse] 
[0051] If true, the device should not store the user’s 

credentials for this authentication. False is default. 

[0052] Content 

admin=[truelfalse] 

[0053] application: id 

[0054] ID of the application requesting authentication. 

[0055] application: name 

[0056] Name of the application requesting authentica 
tion. 

[0057] <prompt> 

[0058] A required element specifying the text prompt to 
display for login identi?cation. 

[0059] The following are examples of requests that are 
sent by the service program 26 to the application programs 
22 via the service handler API 23 (in response to a handheld 
unit 16 invoking the request), and the responses to sent by 
the application programs 22 to the service program 26 
(Which are subsequently converted and transmitted to the 
handheld unit 16). 
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[0060] Authenticate request. The Authenticate request is 
invoked by a handheld unit 16 (via the service program 26) 
that is responding to a request from an application program 
22 to identify the user. 

[0061] Format of an Authenticate Request 

[0062] POST/service_url/Authenticate HTTP/l .1 

Value Parameter Validation 

application/id Not Null 

key Required for user 
authentication. 
Optional for admin 
authentication. 

key/admin Optional 

key/validated Optional. Required 
With admin attribute 

The id of the application 
for Which the device is 
requesting authentication. 
Authentication key for 
the user or administrator. 

True or false. True 

indicates the 
authentication is for 
the administrator PIN 
True or false. True 

indicates the admin 
PIN the device supplied 
is valid. 

[0063] Example Request: 

POST /ServiceHandler/64/Authenticate HTTP/1.1 
Device-Address: 3278 lae3 89 6cb366e 
Request-ID: lOl 
User-Agent: Wasabi/ 1.0 
Content-Length: 58 
<data> 

<credentials> 

</credentials> 
</data> 

[0064] 

[0065] Example Response #1: 

Response to an Authenticate request 

HTTP/1.1 200 OK 
Device-Address: 32781 ae3 896cb3 66c 
Request-URL: /ServiceHandler/64/Authenticate 
Request-ID: lOl 
Content-Length: 33 
<data> 

<status code=“200”>OK</status> 
</data> 

[0066] Example Response #2: 

HTTP/1.1 200 OK 
Device-Address: 3278lae3896cb366e 
Request-URL: /ServiceHandler/64/Authenticate 
Request-ID: lOl 
Content-Length: 78 
<data> 

<status code=“403”>You have been locked out. See your 
teacher. </status> 

</data> 
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[0067] Status Codes for Service Program 26: 

Code Description 

200 OK 
401 Unauthorized 
403 Forbidden 
500 Internal server failure 

[0068] HTTP Status Codes: 

Code Description 

200 OK 
400 Bad request 
404 Not found 
408 Request timeout 
500 Internal server failure 

503 Service unavailable 

[0069] GetLiveActivity request. The GetLiveActivity 
request is used to obtain the current live activity. 

[0070] Format of a GetLiveActivity Request 

[0071] Post/service_url/GetLiveActivity HTTP/l .1 

Parameter Validation Value 

activity: id 

application: id 

activity: submitted 

response: actionid 

question 

response: startiquestion 

response: endiquestion 

response/text( ) 

navigation: question 

Optional 

Optional element; 
Required if response 
data 

ID of the activity 
the responses are 
intended for. 
GUID identifying 
the application 
server the 

response is 
intended for. 

is included. 
Optional 

Optional 

Optional 

Optional 

Optional 

Optional 

Optional. 
exclusive With back 
and forWard attributes. 

Indicates activity 
has been submitted/ 
completed by the 
user. Value is 

“false”. 
“false” is 
the default. 
Number ID of the 
action the response 
is intended for. 
Number of question 
for Which the 
response is intended 
Starting question 
number for the 
range of responses 
being submitted. 
Ending question 
number for the 
range of 
responses being 
submitted. 
Text of the response. 
For multiple question 
submission, responses 
are comma delimited. 

Next question number 
the user has 
requested to vieW. 

Mutually 
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Parameter Validation Value 

navigation: back Optional. Mutually 
exclusive With 
question and forward 
attributes. 
Optional. Mutually 
exclusive With 
question and back 
attributes. 
Optional. Included 
for inline 
authentication. 

User requested to 
navigate backwards 
if value is “true” 

navigation: forWard User requested to 
navigate backWards 
if value is “true” 

credentials 

[0072] Example Request 1: Simple request. 

POST /ServiceHandler/64/GetLiveActivity HTTP/1.1 
Device-Address: 32781ae3 896cb3 66e 
Request-ID: 101 
User-Agent: Wasabi/1.0 

[0073] Example Request 2: Simple question response sub 
mission. 

POST /ServiceHandler/64/GetLiveActivity HTTP/1.1 
Device-Address: 32781ae3896cb366e 
Request-1D: 101 
User-Agent: Wasabi/ 1.0 
Content-Length: 75 
<data> 

<activity id=“43920afe128ca82a1”> 
<application id=“5899128ca5 637be36” /> 
<response actionid=“4” 
question=“1”>b</response> 

</activity> 
</data> 

[0074] Example Request 3: Response submission With 
navigation option. 

POST /ServiceHandler/64/GetLiveActivity HTTP/1.1 
Device-Address: 32781ae3896cb366e 
Request-ID: 101 
User-Agent: Wasabi/1.0 
Content-Length: 97 
<data> 

<activity id=“43920afe128ca82a1”> 
<application id=“5 899128ca5637be36” /> 
<response actionid=“5” question=“4”>43.1</response> 
<navigation question=“1”/> 

</activity> 
</data> 

[0075] Example Request 4: Repeater question response 
submission. 

[0076] Example Request 5: Response submission With 
submit (completed). 

POST /ServiceHandler/64/GetLiveActivity HTTP/1.1 
Device-Address: 32781ae3896cb366e 
Request-ID: 101 
User-Agent: Wasabi/1.0 
Content-Length: 97 
<data> 

<activity id=“43920afe128ca82al” submitted=“true” > 
<application id=“5 899128ca5637be36” /> 
<response actionid=“5”/> 

</activity> 
</data> 

[0077] Example Request 6: Request With credentials 

POST /ServiceHandler/64/GetLiveActivity HTTP/1.1 
Device-Address: 32781ae3896cb366e 
Request-ID: 101 
User-Agent: Wasabi/1.0 
Content-Length: 97 
<data> 

<credentials> 
<key admin=“true” validated=“true”>1234</key> 
<application id=“5 899128ca5637be36” /> 

</credentials> 
</data> 

[0078] Response to a GetLiveActivity request 

HTTP/1.1 200 OK 
Device-Address: 32781ae3896cb366e 
Request-URL: /ServiceHandler/64/GetLiveActivity 
Request-ID: 101 
Content-Length: 390 
<data> 

<status code=“200” /> 
activity xml. 

</data> 

[0079] Status Codes for service program 26: 

Code Description 

POST /ServiceHandler/64/GetLiveActivity HTTP/ 1.1 200 OK 
Device-Address: 32781ae3896cb366e 401 Unauthorized 
Request-ID: 101 403 Forbidden 
User-Agent: Wasabi/ 1.0 500 Internal server failure 
Content-Length: 142 
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[0080] HTTP Status Codes: 
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Code Description 

200 OK 
400 Bad request 
404 Not found 
408 Request timeout 
500 Internal server failure 
503 Service unavailable 

[0081] GetFileList request. The GetFileList request is 
invoked When a handheld unit 16 requests an updated list of 
?les it should download. Typically, these ?les include home 

[0087] Status Codes for service program 26: 

Work and notes. 

[0082] Format of a GetFileList Request 

[0083] GET/service_url/GetFileList HTTP/ 1.1 

Code Description 

200 OK 
401 Unauthorized 
403 Forbidden 
5 00 Internal server failure 

Parameter Validation Value 

[0088] HTTP Status Codes: 
None. 

[0084] Example Request 1: Simple Request Cod? D?scription 

200 OK 
400 Bad request 

GET /Wasabi/GetFileList HTTP/1.1 404 Not found 
Device-Address: 32781ae3896cb366e 408 Request nrneout I 
R?qugst-ID: 101 500 Internal server failure 
User-Agent‘ Wasabi/ 1 0 503 s?l'vic? unavailable 

[0085] Example Request 2; Request with Credentials [0089] GetFile request. The GetFile request is invoked 
When a handheld unit 16 requests a ?le to doWnload. 

[0090] Format of a GetFile Request 
POST /ServiceHandler/64/GetFileList HTTP/1.1 

Device'Addmssi 32781ae3896cb3666 [0091] POST/service_url/GetFile HTTP/ 1.1 
Request-ID: 101 
User-Agent: Wasabi/ 1.0 
Content-Length: 97 
<data> 

<credentials> Parameter Validation Value 
<key admin=“true” validated=“true”>1234</key> 
<application id=“5 899128ca5 637be36” /> applicatiol?id Not Null The lguifi identifying the 

</credentials> apphcatlon' 
</data> ?le/id Not Null The guid identifying the 

homework ?le. 

[0086] Response to a GetFileList request 
[0092] Example Request: 

HTTP/1.1 200 OK 
Device-Address: 32781ae3 896cb366e 
Request-ID: 101 
Content-Length: 145 
<data> 

<status code=“200” /> 
<?lelist> 

<application id=“3d8920a182ef4829” /> 
<?les> 

<homeWork id=“ab7291ef3910a121”> 
<title>Take home quiZ</title> 

</homeWork> 

POST /Wasabi/GetFile HTTP/1.1 
Device-Address: 32781ae3 896cb3 66c 
Request-ID: 101 
User-Agent: Wasabi/1.0 
Content-Length: 64 
<data> 

<?le id=“ab7291ef3910a121”> 
<application id=“3d8920a182ef4829” /> 

</?le> 
</data> 
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[0093] Response to a GetFile request [0101] Response to a Con?rmGetFile request 

HTTP/1.1 200 OK HTTP/1.1 200 OK 
Device-Address: 32781ae3896cb366e Device-Address: 32781ae3896cb366e 
Request-ID: 101 Request-ID: 101 
Content-Length: 612 Content-Length: 33 
<data> <data> 

<status code=“200” /> <status code=“200” /> 
<?le> </data> 

homework or note markup 
</?le> 

[0102] Status Codes for service program 26: 

[0094] </data> 

[0095] Status Codes for service program 26: I I 
Code Description 

200 OK 
Code Description 401 Unauthorized 

500 Internal server failure 
200 OK 516 File not found 
40 1 Unauthorized 
500 Internal server failure 
516 File not found 

[0103] HTTP Status Codes: 

[0096] HTTP Status Codes: 

Code Description 

200 OK 
400 Bad request 
404 Not found 
408 Request timeout 
500 Internal server failure 
503 Service unavailable 

[0097] Con?rmGetFile request. The Con?rmGetFile 
request is invoked to con?rm that the handheld unit 16 
received the speci?ed ?le. 

[0098] Format of a Con?rmGetFile Request 

[0099] POST/service_url/Con?rmGetFile HTTP/1.1 

Code Description 

200 OK 
400 Bad request 
404 Not found 
408 Request timeout 
500 Internal server failure 
503 Service unavailable 

[0104] PutFile request. The PutFile request is invoked 
When a handheld unit 16 requests to upload a ?le to the 
application program 22. 

[0105] Format of a PutFile Request 

[0106] POST/service_uri/Put?le HTTP/1.1 

Parameter Validation Value 
Parameter Validation Value 

application/id Not Null The guid identifying the 
application/id Not Null The guid identifying the application. application. 
?letype/id Not Null The ID identifying the ?le. hOl'H?WOl‘k/ld Not Null The ID identifying the ?le. 

Filetype is either note or homework. hOmeWOrk ?le data Not Null File data. 

[0100] Example Request: [0107] Example Request: 

POST /Wasabi/Con?1mGetFile HTTP/1.1 
Device-Address: 32781ae3896cb366e 
Request-ID: 101 
User-Agent: Wasabi/ 1.0 
Content-Length: 64 
<data> 

<?le id=“ab7291ef3910a121”> 
<application id=“3d8920a182ef4829” /> 

</?le> 
</data> 

POST /Wasabi/Put?le HTTP/1.1 
Device-Address: 32781ae3 896cb3 66e 
Request-ID: 101 
User-Agent: Wasabi/ 1.0 
Content-Length: 143 
<data> 

<?le id=“ab7291ef3910a121”> 
<application id=“3d8920a182ef4829” /> 
homeWork markup 

</?le> 
























































