
(19) United States 
US 20010033271A1 

(12) Patent Application Publication (10) Pub. No.: US 2001/0033271 A1 
Pabon et al. (43) Pub. Date: Oct. 25, 2001 

(54) COMPUTER-TELEPHONY INTEGRATION 
EMPLOYING AN INTELLIGENT 
KEYBOARD AND METHOD FOR SAME 

(76) Inventors: Reinaldo Pabon, Whitehouse Station, 
NJ (US); Richard Mauro, Flemington, 
NJ (US) 

Correspondence Address: 
Gerald T. Bodner, Esq. 
HOFFMANN & BARON, LLP 
6900 Jericho Turnpike 
Syosset, NY 11791 (US) 

(21) Appl. No.: 09/859,110 

(22) Filed: May 16, 2001 

Related U.S. Application Data 

(63) Continuation of application No. 09/052,650, filed on 
Mar. 31, 1998, now Pat. No. 6,256,020, which is a 
non-provisional of provisional application No. 
60/041,767, filed on Mar. 31, 1997. 

"STANDARD" 
KEYBOARD 

I/O 

Publication Classification 

(51) Int. Cl." ....................................................... G09G 5/00 

(52) U.S. Cl. .............................................................. 345/168 

(57) ABSTRACT 

An improved computer-telephony integrated user console 
includes a computer System electrically connected to a 
telephone System. The computer-telephony integrated user 
console further includes an intelligent integrated keyboard 
which includes at least one programmable display key. The 
intelligent integrated keyboard is electrically connected to 
the computer System. Each display key includes an electrical 
Switch and a programmable electrical display element, Such 
as a bit-mapped LCD array. The display is responsive to 
commands received from the computer System and displayS 
text and/or graphics on the key to indicate a current function 
assigned to that key. The function of the key is dynamic, and 
is controlled by a Software automation Server operating in 
the computer. 
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COMPUTER-TELEPHONY INTEGRATION 
EMPLOYING AN INTELLIGENT KEYBOARD AND 

METHOD FOR SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001) This application claims the benefit of U.S. Provi 
sional Application No. 60/041,767, filed on Mar. 31, 1997 
entitled “Computer-Telephony Integration Employing an 
Intelligent Keyboard and Method For Same.” 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates generally to tele 
phone Systems, and more particularly relates to a computer 
telephony integration employing an intelligent keyboard to 
facilitate improved user interface. 
0004 2. Description of the Prior Art 
0005 Modem business practice relies heavily on the use 
of both telephone Systems and computer Systems as impor 
tant tools. Quite often, the Simultaneous use of these pow 
erful tools is required. Typical examples of Such applications 
include customer Service centers, telephone based Sales, 
telephone Surveys and the like. 
0006 Therefore, it is often desirable to provide a degree 
of interaction between the telephone System and the com 
puter System to improve efficiency. In this case, the tele 
phone System is capable of responding to commands 
received by the computer, Such as dialing a telephone 
number from a database Stored in a computer. Similarly, the 
computer is able to respond to commands received from the 
telephone System, Such as providing a visual indication that 
a call is incoming. 
0007 Business telephony systems have become quite 
complex and provide a number of features in addition to 
local Switching and control of incoming calls. These SyS 
tems, often referred to as private branch exchanges (PBX), 
are capable of multiplexing a large number of Voice and data 
Signals from a large number of user consoles. Often, the 
PBX includes a caller identification (ID) function to indicate 
the phone number of an incoming call on the user console. 
0008 Further, many PBX also include automated touch 
tone answering Systems. These Systems prompt the caller 
through a Series of questions, then route the call according 
to answers which are entered by the caller on a touch-tone 
telephone. The answers, in digital form, can also be for 
warded along with the incoming telephone call. This pro 
vides the user at the console with certain information about 
the caller, Such as account number and the nature of the call, 
even before the call is answered. A Sophisticated user 
console interfaced to the PBX can display such information 
on a computer terminal associated with the user console. 
0009. One such user console, known in the prior art, 
includes a telephone handset combined with a digital ter 
minal employing a touch-sensitive cathode ray tube (CRT). 
The digital terminal is part of a data processing System 
which Stores busineSS related information, Such as a data 
base of customers. In addition, information regarding the 
incoming call may also be displayed on the CRT. During the 
course of a call, information may be entered into the data 
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processing System by the user at the console by use of a 
keyboard associated with the digital terminal. Further, the 
touch sensitive CRT associated with the terminal allows a 
variety of commands to be Selected by the user by touching 
the Screen where these commands are displayed. 
0010. The use of the touchscreen allows the user to enter 
commands with fewer key strokes on the keyboard. How 
ever, the use of a touch Sensitive CRT has the disadvantage 
of requiring the user to remove his or her hands from the 
keyboard to use the touch Screen. As a result, the data entry 
process is interrupted, resulting in inefficiencies in the call 
answering proceSS. In addition, while Selections are being 
made on the touch Screen, the field of View of the Screen is 
obscured to the user by his or her own hand. A final 
disadvantage associated with the use of the touch Screen is 
that the commands which are available to the user are 
limited to those currently being displayed on the CRT by an 
active Software application. 
0011. As an alternative to the use of a touch sensitive 
CRT, other computer-based PBX user consoles in the prior 
art rely on a digital pointer, Such as a mouse, to control the 
operation of both a telephone System and a data processing 
system. As with the case of the touch sensitive CRT, 
commands related to the telephone System and data proceSS 
ing System are displayed on the CRT of a digital computer 
terminal. To Select one of the commands, the digital pointer 
is moved until an indicator which is displayed on the CRT 
is proximate to the desired command. Typically, a Switch on 
the digital pointer is then depressed to Select the desired 
command. 

0012 While the use of the digital pointer alleviates the 
problem of obscuring the field of view during command 
Selection, this System Still requires the user's hands to leave 
the main keyboard to manipulate the digital pointer. AS with 
the touch Screen, the digital pointer can only access those 
commands currently being displayed by the active applica 
tion on the CRT. Also, digital pointers often require addi 
tional Space on a desktop on which to move the digital 
pointer. A further disadvantage of digital pointerS is that a 
degree of dexterity is required to manipulate the pointer. 
While Seemingly trivial, in the process of responding to 
hundreds of calls a day, this proceSS can fatigue the user and 
possibly result in a repetitive motion injury. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

0013. It is an object of the present invention to provide a 
computer-telephony integrated System which includes an 
improved user console. 
0014. It is another object of the present invention to 
provide a computer-telephony integrated System which 
includes a user console which provides for more efficient 
manipulation of information in a data processing System and 
control of a telephony System. 
0015. It is yet another object of the present invention to 
provide a computer-telephony integrated System which 
includes a user console that allows a user to easily manipu 
late information in a data processing System as well as 
control a telephone System without the use of a touch 
Sensitive Screen or a digital pointer, Such as a mouse. 
0016. It is a further object of the present invention to 
provide an intelligent keyboard Suitable for use with a 
computer-telephony integrated user console. 
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0.017. It is still a further object of the present invention to 
provide a method of operating a computer-telephony inte 
grated user console employing an intelligent keyboard. 
0.018. In accordance with one form of the present inven 
tion, an improved computer-telephony integrated user con 
Sole is formed employing a personal computer, a telephone 
line interface, and an integrated intelligent keyboard System. 
The integrated intelligent keyboard System preferably 
includes a Standard alphanumeric keyboard and a plurality 
of intelligent function keys. The intelligent function keys 
include a Switch and an integral display associated with each 
Switch. The display associated with the intelligent function 
keys, as well as the function of each of the intelligent 
function keys, is dynamic. The function and display are 
responsive and adaptive to events detected by the computer 
from the telephone System and/or applications Software. 
0019. The improved computer-telephony integrated user 
console of the present invention is controlled by Software. 
The control Software is resident in the personal computer 
and controls the interface between the telephone System, 
general purpose applications Software and the integrated 
intelligent keyboard. The control software enables the inte 
grated intelligent keyboard to respond and adapt to events 
detected by other Software applications and to events 
detected within the telephone System. 
0020. These and other objects, features and advantages of 
the present invention will become apparent from the fol 
lowing detailed description of illustrative embodiments 
thereof, which is to be read in connection with the accom 
panying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0021 FIG. 1 is a block diagram of a computer-telephony 
integrated user console formed in accordance with the 
present invention. 
0022 FIG. 2 is a pictorial diagram of an exemplary 
embodiment of an integrated intelligent keyboard formed in 
accordance with the present invention. 
0023 FIG. 3 is an electrical block diagram of circuitry 
asSociated with an intelligent keyboard formed in accor 
dance with the present invention. 
0024 FIGS. 4 and 5 are block diagrams illustrating the 
preferred interrelation of Software modules which operate a 
computer-telephony integrated user console formed in 
accordance with the present invention. 
0025 FIGS. 6A and 6B are pictorial diagrams of an 
exemplary computer CRT display and corresponding intel 
ligent integrated keyboard System display, respectively, 
illustrating the cooperative operation between the intelligent 
keyboard System and computer during operation of a com 
puter-telephony integrated user console formed in accor 
dance with the present invention. 
0026 FIGS. 7A and 7B are pictorial diagrams of a 
computer CRT display and corresponding intelligent key 
board display, respectively, further illustrating the coopera 
tive relationship between the intelligent keyboard and com 
puter System of a computer-telephony integrated user 
console formed in accordance with the present invention. 
0027 FIGS. 8A and 8B are pictorial diagrams of a 
computer CRT display and corresponding intelligent key 
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board display, respectively, further illustrating the coopera 
tive relationship between a computer System and intelligent 
keyboard of a computer-telephony integrated user console 
formed in accordance with the present invention. 
0028 FIG. 8C is a pictorial diagram further illustrating 
an exemplary display of both text and a graphical icon on 
one key of an intelligent keyboard, formed and operating in 
accordance with the present invention. 
0029 FIGS. 9A and 9B are pictorial diagrams of a 
computer CRT display and corresponding intelligent key 
board display, respectively, illustrating the operation of an 
intelligent keyboard in a computer-telephony integrated user 
console in response to a telephone call being answered, in 
accordance with the present invention. 
0030 FIGS. 10A and 10B are pictorial diagrams of a 
computer CRT display and corresponding intelligent key 
board display, respectively, illustrating the operation of an 
intelligent keyboard in a computer-telephony integrated user 
console in response to a telephone call being originated by 
a user, in accordance with the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0031 FIG. 1 is a simplified electrical block diagram of a 
computer-telephony integrated (CTI) user console formed in 
accordance with the present invention. The CTI user console 
includes a computer 2 which interfaces to a telephone line 4. 
The computer 2 further interfaces to a conventional audible 
telephone headset or handset 6. An important aspect of the 
present invention is that the CTI user console further 
includes an intelligent integrated keyboard 8. 
0032 Preferably, the computer 2 will take the form of an 
open architecture personal computer, conforming to Inter 
national Standards ASSociation (ISA) standards, Such as that 
manufactured by IBM and other compatible manufacturers. 
The computer 2 further includes a central processing unit 
(CPU) 10 which coordinates the activities of the computer 2. 
Preferably, the CPU 10 is interfaced to a standard bus 
architecture such as an ISA bus. Preferably, also interfaced 
to the bus are at least one telephone line card 12, at least one 
serial port 14 and a standard keyboard controller 16. The 
computer 2 further includes a conventional cathode ray tube 
(CRT) 17 or other suitable computer display. 
0033. The telephone line card 12 provides an interface 
between the telephone line 4, the CPU 10 and the handset 6. 
The telephone line card 12 receives signals from the tele 
phone line 4. Such as ring detect, dial tone, caller identifi 
cation (ID) information and other information related to the 
telephone System. In addition, the telephone line card 12 
connects the telephone handset 6 to the telephone line 4 to 
allow a user to place and receive calls. In this configuration, 
the computer 2, telephone line card 12 and handset 6 interact 
to operate as a conventional telephone. A Suitable telephone 
line card 12 is the BRI adapter-ISA, manufactured by 
Teloquent, Inc. of Billerica, Mass. 
0034. The intelligent integrated keyboard 8, illustrated in 
FIGS. 1-3, provides an enhanced user interface for the 
computer-telephony integration. The intelligent integrated 
keyboard 8 preferably includes a standard keyboard 20, such 
as a 101 key QWERTY keyboard commonly used with the 
IBM personal computer (PC) architecture. The standard 
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keyboard 20 is interfaced to the keyboard controller 16 by a 
conventional keyboard decoder 22, as is well known in the 
art. 

0035) The intelligent integrated keyboard 8 further 
includes a plurality of intelligent keys 24. FIG. 2 illustrates 
a preferred embodiment of the intelligent integrated key 
board 8. In this embodiment, twelve intelligent keys 24 are 
used. The intelligent keyS24 are physically arranged as three 
key groups with four keys per key group. It will be appre 
ciated that while the keyboard is illustrated and described in 
the preferred, integrated form, the standard keyboard 20, 22 
may be formed as a Separate assembly from the intelligent 
keyboard 24, 30, 32. 

0.036 The intelligent keys 24 are under the control of a 
dedicated intelligent key processor 30. The intelligent key 
processor 30 interfaces to the computer 2 via a Serial 
communication port 32 associated with the intelligent inte 
grated keyboard 8. Preferably, the serial communication port 
32 interfaces with a serial port 14 associated with the 
computer 2. 

0037 Referring to the electrical block diagram of FIG.3, 
each intelligent key 24 further includes a Switch mechanism 
26 and integral display means 28. A Suitable integrated 
Switch/display is model number LC24 manufactured by HE 
Electronics of Neunkirchen, Germany. The Switch 26 is 
electrically coupled to a microprocessor 34 which is part of 
the intelligent key processor 30. While not illustrated, Switch 
buffering and debouncing circuits, which are well known in 
the art of digital circuit design, can be interposed between 
each Switch 26 and the microprocessor 34. Alternatively, 
Software Switch debouncing may be employed to improve 
closure detection. 

0.038. The display means 28 of the intelligent keys 24 are 
connected to a display driver 36 which is electrically con 
nected to the microprocessor 34 through a key decoder 35. 
In the LC24 Switch/display, manufactured by HE Electron 
ics, the display driver 36 is integral to the intelligent key 24. 
This display driver 36 includes a serial data interface to 
communicate with the microprocessor 34. The key decoder 
35 includes an input/output (I/O) port electrically coupled to 
the microprocessor 34 and an address input port electrically 
coupled to the microprocessor 34. The key decoder 35 also 
includes a plurality of I/O ports which are connected to the 
display driver 36 of each intelligent key 24. The micropro 
ceSSor 34 Selects one of the intelligent keys by applying an 
appropriate digital Signal to the address port of the key 
decoder 35. The key decoder 35 responds by electrically 
connecting the microprocessor to the Selected intelligent key 
display driver 36. 
0.039 Preferably, the display means 28 is a bit mapped, 
liquid crystal display (LCD). The LCD is a matrix of points, 
or pixels, which darken in response to a display driver Signal 
for each pixel. To display graphics and text on the LCD, 
these Symbols must first be converted to digital pixel-based 
bit maps. The pixel-based bit maps are received by the 
microprocessor 34 and are converted to appropriate digital 
signals for the display driver 36. The display driver 36 is 
responsive to the received digital signals and provides 
suitable driving signals to the LCD 28. 
0040. The intelligent key processor 30 further includes 
conventional memory elements of random access memory 
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(RAM) 38 and read only memory (ROM) 40. The RAM 38 
and ROM 40 are electrically coupled to the microprocessor 
34 in a manner which is conventional in the art of computer 
design. The RAM38 is employed by the microprocessor 34 
for temporary, Volatile data Storage and retrieval during 
operation. The ROM 40 is programmed with permanent 
Storage Such as the operating program for the microproces 
Sor 34 and permanent data required by the keyboard 8. To 
reduce size and cost, the RAM 38 and ROM 40 can be 
integrated in a Single integrated circuit with the micropro 
cessor 34. A Suitable device which includes the functions of 
the microprocessor 34, RAM 38 and ROM 40 may be 
selected from the 8051 family of microcontrollers com 
monly manufactured by Several companies, including Intel 
and Signetics. 

0041. Through the serial port 32, the intelligent key 
processor 30 receives commands from the computer 2. 
These commands are generated in response to events 
detected on the telephone line 4 and applications Software 
running in the computer 2. In response to these commands, 
the microprocessor 34 provides signals to the display driver 
36 which effect a change in the display on the LCD 28. 
Preferably, the text and graphics displayed correspond to a 
function which is currently assigned to the Switch 26 of each 
intelligent key. The microprocessor 34 is also responsive to 
closures in each Switch 26 and provides signals through the 
Serial port 32 to the computer 2 when Such closures are 
detected. In this way, bidirectional communication between 
the integrated intelligent keyboard 8 and computer 2 is 
established. 

0042. One important aspect of the present invention is the 
Software which runs on the computer 2 to control the CTI 
user console of the present invention. Furthermore, the 
keyboard, Software and communications drivers of the 
present invention, in combination, preferably form a Self 
contained object component which can be embedded in 
other object-oriented Software applications or used with 
object-oriented programming languages (e.g., Visual 
Basic(R) and Visual C++(R), which are registered trademarks 
of Microsoft Corporation). 
0043 FIG. 4 is a simplified block diagram illustrating the 
relationship of the preferred functional Software modules 
which collectively make up the control software of the 
present invention. Preferably, the control software will oper 
ate in an open architecture Software platform which uses a 
Standard messaging Structure to Support multiple applica 
tions. Exemplary software platforms include Windows.(R), 
JAVA (TM) and the Unix(R) operating systems (Windows is 
a registered trademark of Microsoft Corporation, JAVA is a 
trademark of Sun MicroSystems, Inc. and Unix is a regis 
tered trademark of Novell, Inc.). While the operation of the 
Software will be described in the context of the Windows(E) 
platform, operation in other operating environments is con 
templated as within the Scope of the present invention. 

0044) In the Windows(R operating system, multiple soft 
ware applications can be operational Simultaneously. In 
addition, these multiple applications can exchange informa 
tion and even be embedded in one another through the use 
of object linking and embedding (OLE). OLE is a standard 
Windows(R program protocol which facilitates the interop 
erability between various software applications. While not 
described in detail, it is anticipated that other Software 
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Standard messaging protocols including the Active-X and 
OCX formats for WindowsCE) and the Corba format for 
Unix(E), could also be used to implement the present inven 
tion. 

0.045 An overview of the functional modules of the 
Software used to implement the CTI user console formed in 
accordance with the present invention will be described with 
reference to FIG. 4. The Software includes an automation 
Server module 50 and a computer-telephony integration 
(CTI) application software module 52. The CTI application 
Software module 52 interfaces with the telephone line card 
12 (FIG. 1). Preferably, the CTI application software mod 
ule 52 complies with the OLE protocol and transfers infor 
mation to and from the automation server module 50 using 
this protocol. 

0046) The OLE automation server module 50 preferably 
includes three virtual operating layers. The first layer is an 
OLE input/output layer 54. The OLE input/output layer 54 
communicates with the CTI application module 52 and other 
OLE compatible applications 53 using the Windows(R OLE 
Standard. OLE compatible applications include word pro 
ceSSors, data base programs, spreadsheets and the like. The 
OLE input/output layer 54 is thus considered a public layer 
of the automation server 50 in that other software applica 
tions 52, 53 can interact with this functional layer. 
0047 Directly interfaced with the OLE input/output layer 
54 is the second layer of the automation server 50, which is 
a private layer 56. The private layer 56 receives commands 
from the OLE input/output layer 54 and forms appropriate 
commands for the intelligent integrated keyboard 8. The 
private layer 56 is dedicated to the control of the intelligent 
integrated keyboard 8 and can only be accessed by Software 
applications running on the computer 2 through the OLE 
input/output layer 54. 

0.048. The third layer is a communications layer 58 which 
controls communication between the intelligent integrated 
keyboard 8 and the automation server module 50. The 
communications layer 58 receives commands from the pri 
Vate layer 56 and formats these commands into a protocol 
which is compatible with the intelligent integrated keyboard 
8. Once the commands are formatted into the appropriate 
protocol, the communications layer 58 interfaces with the 
hardware Serial port 14 and ultimately to the intelligent 
integrated keyboard 8. 

0049. The communications layer 58 also receives data 
from the intelligent integrated keyboard 8 indicative of 
Switch 26 closures. This data is transferred to the private 
layer 56. The private layer 56 determines which software 
application 52, 53 is currently assigned to the key being 
depressed and routes the Switch press information through 
the OLE input/output layer 54 to the appropriate OLE 
Software application 52, 53. 
0050. The intelligent integrated keyboard 8 provides an 
enhanced user interface for the CTI user console. This 
enhanced user interface is achieved by dynamically recon 
figuring the functionality and the associated text and graphi 
cal icon displayed on the intelligent keys 24 in response to 
detected events. The events may take the form of Signals 
from the telephone line 4, commands from the CTI appli 
cation software 52 or commands from other OLE applica 
tion software 53. The text and graphical icons can also be 
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animated to further enhance the user interface. In addition, 
the intelligent integrated keyboard 8 may be partitioned into 
key groups, if necessary, with priorities established by the 
automation Server module 50 among various Software appli 
cations 52, 53 competing to invoke one or more intelligent 
key 24 of the integrated intelligent keyboard 8. 
0051 FIG. 5 further illustrates the preferred operating 
modules which form the private layer 56 of the automation 
server module 50. The main operating module of the private 
layer 56 is the intelligent keyboard (IKB) manager 60. The 
IKB manager 60 receives event information from the OLE 
input/output layer 54 and manipulates this information to 
control the intelligent integrated keyboard 8. The IKB 
manger 60 also receives switch 26 closure data from the 
intelligent integrated keyboard 8 and routes the data to the 
appropriate Software application 52, 53. 
0052 AS previously stated, the intelligent keys 24 of the 
intelligent keyboard 8 can be reassigned in total, in groups 
of keys or individually. Key reassignments are typically 
event driven. Events may be detected from Several Sources, 
Such as the telephone line card 12, the CTI application 
Software 52, or other software application 53. Typically, 
these reassignments can be characterized as progressive 
command layers, i.e., the current key assignments predict 
ably resulting from the previous assignment and a detected 
event. To facilitate the management of the various levels of 
intelligent key 24 functionality and display, the private layer 
56 employs a level manager Software module 61 operating 
between the IKB manager 60 and the OLE input/output 
layer 54. 
0053 Preferably, the level manager Software module 61 
includes a primary level manager 62, a dynamic level 
manager 64 and a multi-group-key level manager 66. Oper 
ating through the OLE input/output layer 52, the level 
manager Software module 61 receives requests for intelli 
gent key 24 assignments from the CTI application Software 
52 and various other application Software packages 53. 
These requests are routed to the IKB manager 60 which 
determines if these requests can be serviced. The IKB 
manager 60 prioritizes conflicting requests for the intelligent 
keys 24 and makes the assignments according to either a 
dynamic or a predetermined priority hierarchy. 

0054 AS previously discussed in connection with FIG. 3, 
each intelligent key 24 includes a bit mapped liquid crystal 
display (LCD) 28. To display graphics and text on the LCD 
28, these symbols must first be converted to digital pixel 
based bit maps which activate or deactivate the individual 
pixels on the LCD 28. To facilitate this conversion, the IKB 
manager 60 employs a picture library module 68 and a text 
converter module 70. 

0055. The picture library module 68 includes a digital 
Storage table which contains a plurality of preestablished bit 
mapped graphical icons which can be Selected by the IKB 
manager 60 at the request of an OLE application 52, 53. 
These bit mapped graphical icons are passed by the IKB 
manager 60 to the IKB serial communications layer 58 and 
ultimately to the intelligent key processor 30 for display on 
the LCD 28. In addition, the picture library module 68 can 
also receive a location from an OLE application 52, 53 
indicating where a graphical icon is remotely Stored. Using 
this location information, i.e. disk directory and file name, 
the picture library module 68 can import the desired graphi 
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cal icon and add this icon to the Storage table. The text 
converter 70 receives (ASCII) text characters from the IKB 
manager 60 and converts each character into a bit mapped 
graphic suitable for display on an LCD 28. 
0056 To further enhance the user interface provided by 
the intelligent integrated keyboard 8, the private layer 56 
further includes an animation manager 72. In response to a 
request from the CTI application module 52 or other OLE 
Software application 53, the IKB manager 60 transfers a 
plurality of related bit mapped graphics from the picture 
library 68 to the animation manager 72. These related bit 
mapped graphics are Selected Such that when presented 
Sequentially, an animated Sequence will be displayed on at 
least one of the intelligent keys 24. 
0057. Once the animation manager 72 receives the 
Sequence of graphics from the IKB manager 60, the anima 
tion manager 72 operates directly with the IKB serial 
communications layer 58 to generate the desired animation 
Sequence. The use of the animation manager 72 removes the 
burden of animation from the IKB manager 60 and allows 
the IKB manager 60 to perform the core keyboard control 
functions. 

0.058. The interaction between the CTI applications soft 
ware 52 and the integrated intelligent keyboard 8 will now 
be further described in connection with a series of illustra 
tions in FIGS. 6-10. FIGS. 6-10 sequentially illustrate an 
exemplary Series of events and responses typical of the 
present invention. 
0059 FIG. 6A is a pictorial diagram illustrating an 
exemplary CRT 17 display of a Windows(R based software 
program having a toolbar 80 with a number of function 
commands displayed. FIG. 6B is an illustration of the 
intelligent integrated keyboard 8 with several of the intelli 
gent keys 24 displaying the Same commands which are 
displayed on the toolbar 80 of the CRT 17 display. In 
addition, one intelligent key 82 is illustrated with a tele 
phone graphic icon displayed along with illustrative descrip 
tive text, TELE. 
0060 AS is conventional with Windows(R Software, the 
various functions of the application Software can be Selected 
by directing a digital pointer, i.e., a mouse, to one of the 
commands on the toolbar and depressing a button to Select 
that function menu. Alternatively, with the use of the inte 
grated intelligent keyboard 8 of the present invention, each 
function menu may be Selected Simply by depressing the 
appropriate intelligent key 24 displaying the desired func 
tion. This allows the user of the CTI user console to quickly 
Select a desired function with only minimal hand movement 
and required dexterity. This cooperative relationship 
between the CRT 17 and the intelligent keyboard 8 is 
achieved through the interaction between the application 
Software 53 and the automation server 50 formed in accor 
dance with the present invention. 
0061. In response to an intelligent key 24 being 
depressed, a signal is sent from the intelligent keyboard 8 to 
the computer 2 indicative of this event. This signal, in the 
form of Serial data, is received through the Serial port 14 and 
is routed to the IKB serial communications layer 58. 
0062) The IKB serial communications layer 58 routes the 
key press information to the IKB manager 60 which corre 
lates the detected event to an assigned Software application. 
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Working through the OLE input/output layer 54, the IKB 
manager 60 interfaces with the OLE applications 52, 53 
which is assigned to the currently pressed key 26. Preferably, 
the OLE application 52, 53 responds to this event in a 
manner consistent with the same function being Selected by 
the digital pointer. 

0063 FIG. 7A illustrates a typical pull down menu 
which results when a "File' command is selected. This 
command can be selected from the exemplary. Windows(R) 
application Software toolbar or by depressing the intelligent 
key 24 displaying the “File” icon or text on the intelligent 
keyboard 8. Once this function is selected, a new series of 
commands is made available in a pull down menu 84 by the 
application software 53. FIG. 7B illustrates that the IKB 
manager 60 has reassigned Several of the intelligent keys 24 
Such that the new commands are available on the integrated 
intelligent keyboard 8. These commands may be selected 
Simply by depressing the intelligent key 24 displaying the 
appropriate command. 

0064. It should be noted that key 82, displaying the 
telephone icon, has not changed functions. In this case, the 
multi-group-key level manager 66 has requested an assign 
ment of this key to the CTI application module 52 which is 
running in the background. The IKB manager 60 has given 
this function priority over the general applications Software 
53 currently running in the foreground. Preferably, the CTI 
application module 52 can be immediately invoked by 
depressing this key 82. 

0065 FIGS. 8A and 8B illustrate a similar state of the 
keyboard 8 and CRT 17 display as in FIGS. 7A and 7B 
respectively. However, in FIGS. 8A and 8B the CTI appli 
cation module 52 has detected an incoming call from the 
telephone line card 12. In response to the detected incoming 
call, the CTI application module 52 interrupts the IKB 
manager 60 and requests a change in both the function and 
display in the telephone key 82. 

0066 FIG. 8C is an enlarged illustration showing an 
exemplary icon and text associated with the detection of an 
incoming call. The CTI application 52 can further instruct 
the IKB manager 60 to animate this icon and change the 
color of this key in response to the incoming call. For 
example, the key 82 can change from green to red and 
musical notes can alternatively be displayed and removed to 
correspond to the ringing of the phone. Preferably, the CTI 
application 52 can determine the identity of the caller from 
the telephone line card 12 and display the ID information on 
the key as well. 

0067. In response to a signal that key 82 has been 
depressed, the CTI application software 52 directs the tele 
phone line card 12 to couple the handset 6 to the telephone 
line 4, thus answering the call. In addition, a CTI application 
menu is enabled on the intelligent integrated keyboard 8. 
FIG. 9B illustrates exemplary key assignments established 
by the CTI application module 52 in response to the incom 
ing call being answered. Typical key assignments may 
include: the status of a second telephone line 86 (requiring 
an additional line card 12 and telephone line 4), a function 
key to place the active call on hold 88, a function key to 
transfer the active call to another number 90, a function key 
to transfer the active call to voice mail 92, a function key to 
hang up the active call 94 and the like. In addition, a function 
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key can be assigned on the intelligent keyboard 8 to activate 
additional Software applications, Such as a customer Service 
menu 96. 

0068. In response to each of these function keys being 
depressed, a further layer of key functions will then be 
displayed. Further, each of the keys may include animation 
to further enhance the user interface. For example, if the 
caller was placed on hold by depressing the hold function 
key 88, that key 88 could change color and an animated 
timer could be added as a graphic under the control of the 
animation manager 72 as a reminder to the user. 
0069. In the illustrations of FIGS. 9A and 9B, the 
application Software 53 which was operating at the time the 
incoming call arrival is still available in the active window 
of the computer Screen and the functionality of the intelli 
gent keys 24 previously assigned to this program are still 
available. In this example, no conflict between the CTI 
applications module 52 and the application software 53 
occurred in their respective intelligent key 24 assignments. 
If multiple applications were competing for one or more 
keys, the IKB manager 60 would make appropriate key 
assignments based on a priority hierarchy. These assign 
ments would be passed to the applications 52, 53 through the 
level managers 62, 64, 66 and OLE input/output layer 54. 
0070. In addition to receiving a call, a user can initiate an 
outgoing call by depressing key 82 to activate an outgoing 
call menu of the CTI application module 52. FIGS. 10A and 
10B illustrate exemplary displays on both the CRT 17 
display and intelligent integrated keyboard 8 in response to 
key 82 being depressed in the absence of an incoming call. 
Exemplary functions assigned to the intelligent integrated 
keyboard 8 in response to the CTI application module 52 
include: dialing preassigned numbers 98, 100, 102, calling 
the last number previously dialed 104, requesting the opera 
tor 106, opening a computer-based telephone directory, 
manually entering a number 110 on the standard keyboard 
20 and the like. In addition, the CTI application software 
module 52 preferably brings a minimized icon to the fore 
ground of the CRT 17 display to facilitate access to this 
application by use of a digital pointer. It shall be noted that 
this functionality has been activated without interrupting the 
function of the other active software application 53 operat 
ing in the foreground. 
0071. When an intelligent key 24 with a preassigned 
telephone number is activated by the user, the automation 
server 50 will direct the CTI application module 52 to 
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initiate an outgoing call. In response, The CTI application 
module 52 directs the telephone line card 12 to seize the 
telephone line 4 and dial the number which is assigned to the 
selected key. The CTI application module 52 further directs 
the telephone line card 12 to connect the handset 6 to the 
telephone line 4. Preferably, the CTI application module 52 
directs the automation Server 50 to assign appropriate func 
tions and displays to one or more intelligent keys 24. Such 
functions include hanging up the call and transferring the 
call to another user console. 

0072. It is to be appreciated that the number of key 
function layers illustrated, and the Specific functions asso 
ciated with the individual keys in the previous examples are 
merely exemplary. The intelligent integrated keyboard 8 of 
the present invention is capable of fully programmable 
operation with a large number of possible variations. The 
levels of functionality for the intelligent integrated keyboard 
8 are a function of the software complexity of the private 
layer 56 and the hardware capabilities of the host computer 
2. 

0073. Through the use of an intelligent keyboard oper 
ating under the control of Software formed in accordance 
with the present invention, an improved computer-telephony 
integrated (CTI) user console is formed. The improved CTI 
user console provides an enhanced user interface to both a 
telephone System and data processing System without requir 
ing the use of a digital pointer, Such as a mouse. This 
enhanced user interface provides for commands to be easily 
entered by a user without removing his or her hands from a 
main computer keyboard. Further, through the use of a 
Standard Software interface, Such as OLE, the enhanced user 
interface can control Standard applications Software Such as 
wordprocessors, database programs, spreadsheet programs 
and the like. 

0074. A computer program of the operation of the com 
puter-telephony user console in accordance with the present 
invention is provided here with and is incorporated herein as 
part of the disclosure of the invention. 

0075 Although illustrative embodiments of the present 
invention have been described herein with reference to the 
accompanying drawings, it is to be understood that the 
invention is not limited to those precise embodiments, and 
that various other changes and modifications may be 
effected therein by one skilled in the art without departing 
from the Scope or Spirit of the invention. 





US 2001/0033271 A1 Oct. 25, 2001 

Page 2 

  









US 2001/0033271 A1 Oct. 25, 2001 
12 

Page 1 

| ChildFT.h interface of the CChildFrame class 
f 
III/III/III/III/III/III/III/III/III/IIIllllllllllllllllllllllllllllllllll 

class CChildFrame : public CMDChildWind 
{ 

DECLARE DYNCREATE(CChildFrame) 
public: 

CChildFrame(); 

ld Attributes 
public: 

f) Operations 
public: 

ld Overrides 
If ClassWizard generated virtual function overides 
11(AFXVIRTUAL(CChildFrame) 

a's virtual BOOL PreCreateWindow(CREATESTRUCT&cs); 
1/3AFX VIRTUAL 

fl implementation 
public: 

virtual-CChildFrame(); 
#ifdef DEBUG 

virtual void AssertWaid () const; 
virtual void Dump(CDumpContext& dc) const 

ifendif 

11 Generated message map functions 
protected: 

l? (AFX MSG(CChildFrame) 
H NOTE - the ClassWizard will add and removemenber functions here. 
lf DO NOT EDIT what you see in these blocks of generated code 

f/AFX MSG 
DECARE MESSAGEMAPC) 

}; 

(III/III.III/III/III/III/III/III/III/III/////III/III/III/II/III III/III/III 
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Il Machine generated Dispatch wrapper class(es) created with ClassWizard 
III/III/III/III/III/IIII/IIIHIII/III IIIllllllllllllllllllllllllllllf 
Il Callback wrapper class 

class 1Callback: public COleDispatch Driver 
{ 
public: 

Callback() { lf Calls COleDispatchDriver default constructor 
ICallback(LPDISPATCH pdispatch): COleDispatchDriver(pDispatch) {} 
Callback(constiCallback& dispatchSrc). COleDispatch.Driver(dispatchSrc) {} 

IAttributes 
public: 

II Operations 
public: 
r 

unsigned long AddRef); 
unsigned long Release(); 

void Notify(short cmd); 

26 
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II CSCommunication, h : header file 
// 
#ifndef C S COMMUNICATION_H 
#define C S COMMUNICATIONH 

include <afxnt.h> 

ConstcMaxPorts = 4 
1/11//lih/III/III/III/III/III/III/III/III III/III/III IIHIIII 
Il CCSCommunication window 

class CCSCommunication : public CWnd 
{ 
lf Construction 
public: 

CCSCommunication(); 

IAttributes 
public: 
DWORD in w8audRate, 
BYTE m beyteSize; 
BYTE m bparity; 
BYTE m bStopBits; 

short mnComPort 
protected: 

private: 
static int mininit; 
static CCSCommunication m. pcCSCIcMaxPorts; 
static HWNO mhWND(cMaxPorts; 
static CEvent mekilcMaxPorts; 

HANDLE m hCom; 
CWinThread m pread Thread; 

If Operations s 
protected: r 

virtual void Read Data(unsigned char *pdata, DWORD nength, HWND hwnd); 
private : 

void SerialRead(HANDLE hCon, int num, HWND hwnd); 

public: 
static UINT ReadThreadProc(LPVOID praram); 

void Create(void); 
BOOL OpenPort(shortsComPort); 

BOOL Closeport(void); 
int. Writedata(unsigned char poata, DWORD nength); 
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lf Overrides 
H ClassWizard generated virtual function overtides 
It{AFX VIRTUAL(CCSCommunication) 
IIAFX VIRTUAL 

If implementation 
public: 

virtual rCCSCommunication(); 

If Generated message map functions 
protected: 

If{{AFX MSG(CCSCommunication) 
lNOTE - the ClassWizard will add and remove member functions here. 

ISAFX MSG 
DECLARE MESSAGE MAPO 

end if 
III/III/III/III/III/III/III/IIIllllllllllllllllllllllllllllllll) 
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Il CLcmBitmap.h. header file 

HIH III/III/III/IIIHF III/III IIHIVIII/III III/III/IIII 
fl class for store LCM bit Tap information 
II See ClcmBitmap.cpp for the implementation of this class 
I 

#ifndef CLCMBITMAPH 
#define CLCMBITMAPH 

define LCSLENGTH 64 
define LC24ENGTH 108 

class ClcmEitmapData 

public: if data member 
WORD in Checksum; 
CString mistrMame; 
BYTE m_cLength; 
BYTE "rn poata; 

public: Il functions 
CLcmBitmapData(); 

CLcmBitmapData(BYTE "data, BYTE length, LPCTSTR name); 
virtual-ClcmEitmapDataO); 

class CLcmEitmap : public CLCmBitmapata 
{ 
private : it data member 

WORD m wCounter, 
public : If functions 

CLCmBitmap(); 
CLcmBitmap(BYTE data, BYTE length, LPCTSTR name); 
-Clcmitmap(); 
ClcmBitmap "increasecounter(); 
CcmBitmap "DecreaseCounter(); 

encif 
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11 cmCommand. h : header file 
// 

#ifndef LCM COMMAND H 
#define LCM COMMANDH 

#include "LCInSCommunication.h" 
#include "LcmEitmap.h" 

I the Const for Command 
LCMSET COLOR 
LCMSET_BITMAP LC16 
LCMSET_BITMAP LC24 
*/ 
#define LCM BITMAP INDEX Ox10 
#define LCM TEXT OX1 

struct SLCrnText 
{ 
SLcmText(LPCTSTR line 1, short flags 1, short pointSize1, LPCTSTR typefacet, 

LPCTSTR line2, short flags2, 
short pointSize2, LPCTSTR typeface2); 

SLcmText(SLcmText "p); 
-SLcm Text(); 

char" in cline1; 
char" m_cLine2; 
char * m_cFont1; 
charm cFont2; 
short m cFlag 1, 
short in cFag2, 
short micPointSize1; 
short micPointSize2; 

struct SLcmCommand 
{ 
SLcmCommand(); 
SLcmCommand(SLcmCommand "p); 

-SLcmCommand(); 
void Bitmapindex(unsigned char key Nunn, const char *name); 

void Bitmap(unsigned char key Num, CLcmBitmap IcmBitmap); 
void Text(unsigned char key Num, LPCTSTR line 1, short flagst = 0, 

short pointSize1 = 10, LPCTSTR typeface1 = NULL, 
LPCTSTR line2 = NULL, short flags2 = 0, 
short pointSize2 = 0, LPCTSTR typeface2 = NULL); 

void Color(unsigned char key Num, unsigned charcolor); 

unsigned charm.cCmd; 
unsigned char in cKey Num; 
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union 

CLcmBitmap FAR 'm plcmbitmap; 
unsigned charm coolornum; 
SLcm Text FAR misText 
char FAR n pBitmaplindex; 

} mudata; 

fendif 
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Il LcmManager.h. header file 
II 

#ifndef LCMMANAGERH 
#define LCMMANAGERH 

include "LcmServer Doc.h" 

#include "LCmSCommunication.h" 
include "PictureLibrary.h" 
include "TextConverth" 
include "LcCommand.h" 
include <afxternpi.h> 

struct SCallbackStruct 

void (m_Pre)(void pinstance, BYTE bOmd); 
void "mpProData; 

}; 

class ClcmManager 

lf Construction 
public: 

CLCmManager (); 

fAttributes 
public: 
protected: 

private: 
CLcmSCommunication micCom; 

CPictureLibrary in cpictureLibrary, 
CTextConvert m cTextConvert, 

intm nReady; 
int mnStyle; 
int minAttachCounter, N 
Cist<SLcmCommand, SLcmCommande mccmdCueue; 

CList<SCallbackStruct", SCallbackStruct"> TCCallbackList 

lf Operations 
protected: 

private : 
void CaliBack(BYTE bcmd, UNTwparam); 

public: 
static void CailBackStatic(void pinstance, BYTE bcmd, UINTwParam); 

lf interface operations 
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BOOL OpenPort(short nGonPort, int style, 
void (pro)(void pinstance, BYTE bOmd), void pData); 

short Attach(int style, 
void (pro)(void pinstance, BYTE bcmd), void "pData); 

int Closeport(void "pData); 

void Reset(BOOL bkeepData = FALSE); 
BOOL Getkeylnfo(DWORD &dwid, BYTE &c type); 

short LoadKeys(SLcmCommand'sCrind, intnength); 

illmplementation 
public. 
-ClcmManager(); 

fendif 

IIIllililtilillfillilihilhill. If 
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If LcmSCommunication.h. header file 
If 

#ifndef LCMS COMMUNICATION_H 
#define LCMS COMMUNICATION_H 

include "CSCommunication.h" 
#include "Lembitmap.h" 

(III/III/II/III/III/III/III/III/II/III/III III/III/III/III/III/III/III/ 
If CLCrSCommunication window 

#define WMLCMDATA WM_USER+7 ll user defined symbol 

#define LCM PING 0x01 
#define LCM POWER ON RESET 0x02 
#define LCM KEYBOARD ID 0x03 
#define LCMACK 0x06 
#define LCMNACK Ox15 
#define LCM KEY_TYPE LC16 0x81 
#define LCM KEY_TYPE_LC24 Ox82 
#define LCM KEY PRESS Ox11 
#define LCMUNKNOW CMD Ox10 

#define LCMLREADY Ox20 
#define LCMNOACTIVE Ox21 

If define first parameter at LCM PNG 
#define LCMNO CMD OxO1 
#define LCM TESTMODE OxO2 
#define LCMDLE Ox04 
#define LCM POSSIBLE STATE 0x03 

if define first param at LCMUNKNOW CMD 
#define LCM FRAME LENGTH ERR 0x01 
#define LCM CHECKSUMERR 0x02 
#define LCM CMD ERR Ox03 
#define LCM2BYTES DATAERR 0x04 
#define LCM 5BYTES DATA ERR 0x05 
#define LCMOTHER ERR 0x06 

If define states 
#define LCM STATESTART CMD 0x01 
#define LCMSTATE FRAME LENGTH Ox02 
#define LCMSTATE 2BYTES DATA 0x04 
#define LCMSTATE 5BYTES DATA 0x05 
#define LCMSTATE 1 BYTE DATA 0x06 
#define LCM STATE END DATA 0x07 
#define LCMSTATE DO CHECKSUM 0x08 
#define LCMSTATE END CMD 0x09 

#define LCM FIRST BYTE_FRAME LENGTH OxCO 
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lf define the constant value for write 
#define LCM WRITEHEAD OxCO 
#define LCM LENGTH START 4 
#define LCM DATA START 6 

It define the command for writting to cm 
#define LCM RESET OxO1 
#define LCMGET_KEY_TYPE 0x02 
#define LCMGET KEYBOARD ID 0x03 
#define LCMSET COLOR Ox04 
#define LCMSET_BITMAP LC16 0x05 
#define LCMSET_BITMAP LC24 Ox07 
faefine HOST TO LCMACK 0x06 
#define LCMSEND NEXT KEYPRESS 0x08 
#define LCMPING SYNC OxO9 

II define the background color 
#define LCMCOLOR OFF Ox00 
#define LCM DARKGREEN 0x03 
#define LCM BRIGHT GREEN Ox33 
#define LCM DARK RED OxCC 
#define LCM BRIGHT RED OxCC 
#define LCM DARK ORANGE OxOF 
#define LCMBRIGHT ORANGE 0xFF 
idefine LCMREDDISHORANGE 0xCF 
#define LCMGREENISHORANGE 0x3F 

#define LCMNO COLOR 0x01 

#define LCM DATA TIMER ID 2 
#define LCM ACTIVE TIMER D 3 

#define LCM MAX NO ACTIVE TIME3000 

III/III/III/III/III III/III/III/II/III/III/IIIf 
f The define of CProtocolManager Class 
ld it is a abstract class 

fidefine PROTOCOL_NOT IN PROCESS OxO1 
fidefine PROTOCOL. READY OxO2 
|Fidefine PROTOCOLRESET Ox03 
#define PROTOCOL. REQUIREST INFO 0x04 
#define PROTOCOL KEY DATA MESSAGE 0x05 

idefine PROTOCOL_NOT IN PROCESS Ox10 
#define PROTOCOLSYNCINIT Ox 
#define PROTOCOLRESET Ox12 
#define PROTOCOL SYNC POWER ON Ox13 
#define PROTOCOLREQUIREST KEYTYPE Ox14 
#define PROTOCOLREQUIREST KEY ID Ox15 
#define PROTOCOLREMOVE KEYS Ox16 
#define PROTOCOL SYNC REMOVE KEYS Oxf7 
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#define PROTOCOLREADY Ox20 
#define PROTOCOL WAITING 0x21 
#define PROTOCOL WAITING BUFFERED Ox22 
#define PROTOCOLSYNC NORMAL Ox23 
#define PROTOCOLRESET CMD Ox24 
#define PROTOCOL SYNCRESET Ox25 
#define PROTOCOLSYNC RESET ONE MORE Ox26 

#define PROTOCOL KEY PRESSED Ox30 
#define PROTOCOLSYNC KEY PRESSED Ox31 
struct SLCrnOommand; 

class CProtocolManager 
{ 
lf Construction 
public: 

CProtccolManager (); 

1/Attributes 
public: 

protected: 

private: 
BYTE m nProtocolState; 

BOOL m bacKFlag; 
BOOL m bPonFlag; 

BOOL m bkeyTypeFlag; 
BOOL m bkeyboardioFlag; 
BOOL m bResetFlag, 

If BOCL m bpowerOnResetFlag; 
If BOC. mbkeyTypedoneFlag; 
f BOOL m bDataStackFlag; ww. 
11 BOOL m bNormalFlag; 

BOOL m bactiveFlag; 
BOOL m bKey Pressed; 
BOOL m bkeyTranNumberFlag; 
BYTE minLastProtocolState; 
int m_n Lastkey PressTransaction Number, 

fl Operations 
protected . 

void Open PortEvent(void), 
void CloseportEvent(void); 

void EventProcess(BYTE bcmd, UINTwParam); 
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void TimeOutEvent(void); 
void Resetwent(BOCL bkeepData); 
void KeyData vent(SLcmCommand "cmd, intlen); 
BOOL CheckActive(vcid), 

private : 
void ACKEvent(void); 
void NACKEvent(void); 
void PowerOnvent(void), 
void KeyTypeFvent(BYTE bParam); 
void KeyboardIDEvent(UNTwParam); 
void PingEvent(BYTE bParam); 

void Key PressEvent(BYTE bkey, BYTE bparam); 

virtual void SetKeyType(BYTE bParam) = 0; 
virtual void Setkeyboard D(UNTwParam) = 0, 

virtual void SendaCK(void) = 0, 
virtual void SendNACK(void) is 0; 
virtual void Send HostPing(void) = 0; 
virtual void Send Reset(void) = 0; 
virtual void SendkeyTypereq(void) = 0, 
virtual void Sendkeyboard DReq(void) = 0; 

virtual void Send Lastkey PressNumber(BYTEnTransactionNumber) = 0, 
virtual BOOL SendAi(void) = 0; 
virtual void Keyboard Ready (void) = 0, 
virtual BOOL SendStackData (void) F 0; if send data in stack 
virtual void Send Data(SLcmCommand 'cnd, int nength) = 0; 

if or stack data 
virtual void SaveCata(SLcmCommand 'cnd, int fen) = 0, 

ld save data to stack 
virtual BOOL FIA|Stack() = 0; if move all buttons to stack 
virtual void Key Press(BYTE param) = 0; it call the callback 
virtual void ClearAli(void) = 0, it clear stack and button data 

virtual void Clear Tiner(void) = 0, 
virtual BOOL CheckConnect(void)=0, 

public: 

II interface operations 

| Owerrides 
lf ClassWizard generated virtual function overrides 
HCAFX VIRTUAL(CProtocolManager) 
IFAFXVIRTUAL 

filmplementation 
public: 

virtual-CProtocolManager(); 
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Il Generated message ?nap functions 
protected: 

IRAFX MSG(CProtocolManager) 
f(AFX MSG 

If DECLARE MESSAGEMAPC) 

III/IIIlli/IIIHIJIII/III/IIII/IIIllili III/III/II/III/IIIlllllllllllllll 

III/II/III/III/III/III/III/III.III/III.III/III/III/III/III/III/III/III/III) 
#define NUMBER OF KEYS 12 
#define HALF SECOND 500 
#define ONE SECOND 1000 

class CLCTSCommunication: public CCSCommunication, CProtocolManager 

{ 
H Construction 
public: 

CLCmSCommunication (), 
void Create ( 

void (pre)(void pinstance, BYTE bOmd, UNT waram), 
void "pata); 

fAttributes 
public: 

protected: 

private: 

Il parameter for read 
BOOL b OSWindows5; 
intm_nState; 

intm_nhead; N 
DWORD in dwkeyboard ID, 
intrn_nTypeNurn; 
unsigned charm cohecksum2; 
intm_nchecksumNum; 
unsigned short m smyChecksum, 
unsigned charm cFranLength2); 
int in nFramlengthNum, 
UINTm warameter1; 

LONG m. Parameter2; 

Il main thread - for write 
unsigned charm cWriteBuffer(2048; 

DWORD in dwSaveKeyboardi), 
BYTE micSaveKeyType; 
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BOOL m bReady 
BOOL m bconnect; 

UNim in Timer D. 

CLcmBitmap *m pBitmap(NUMBER OF KEYSl; 
BYTE in COolor NUMBER OF KEYS. 

ClcmBitmap ripStackSitmap(NUMBER OF KEYS; 17 Map on the stack 

BYTE micStackColor NUMBER OF KEYS; 

void (m_Pre)(void plnstance, BYTE bcmd. UENT waram); 
void 'm proData; 

lf Operations 
protected: 

private : 
void Readata(unsigned char" poata, DWORD nength, HWNDhwind); 
void GotoLCMSTATE START CMD(void); 

Il Operation in main thread 

int WritedataWithTimer(BYTE "buf, WORD length, UINT interval); 
void SendOneBytedata(unsigned charc), 
void SendOneBytedataWithTimer(unsigned charc, UNT interval); 

void SendTwoBytes OataWithTimer(unsigned char C. BYTE n, UINT interval); 
unsigned short BuildSet.Color(unsigned char "buf, 

unsigned short & checksum, unsigned char key Nurn, 
unsigned char colorMurn); 

unsigned short BuildSetBitmap C16(unsigned char "buf, 
unsigned short &checksurn, unsigned char key Num, 
CLcmBitmap "bitmap); 

unsigned short BuildSetBitmap C24(unsigned char buf, 
unsigned short&checksun, unsigned char key Num, 
CLcmBitmap "bitmap); 

void SetkeyType(BYTE bparam); 
void SetKeyboard ID(UINTwParam), 

void Send Reset(void); 
void Send ResetOnly (void); 
void SendaCK(void); 
void Send NACK(void); 
void SendkeyType Req(void); 
void Send Keyboard DReq(void); 

void Send Lastkey Press Nurnber(BYTE nTransactionNumber); 
void SendhostPing(void); 

BOOL Sendali(void); 
void Keyboard Ready (void); 
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BOOL SendStackData(void); II send data in stack 
void Sendata(SLCnCommand "cmd, intrillength); 

ll on Stack data 
void SaveData(SLcmCommand "cmd, intnLength); 

// Save data to stack 
BOOL FillAllStack(); II move all buttoms to stack 
void KeyPress(BYTE param); fl. call the callback 
void ClearAll(void); II clear stack and botton data 
void ClearTimer(void); 
BOOL CheckConnect(void); 

public: 

II interface operations 
BOOL OpenPort(short incomPort); 
BOOL ClosePort(void); 

void SendResetTolcm(BOOL. bkeepData = FALSE); 
BOOL GetKeyinfo(DWORD &dwid, BYTE &c type); 

void SendoLcm(SLcmCommand'sCmd, intmlength); 

ll for me use only 
LONG OnLemData(UNT waram, LONG IParam); 

if Overrides 
H ClassWizard generated virtual function overrides 
lic:AFXVIRTUAL(CLcmSCommunication) 
IfAFX VIRTUAL 

II implementation 
public: 

virtual rCLCmSCommunication(); 

| Generated message map functions 
protected: 

f/((AFX MSG(CLCmSCommunication) 
afx msg. void OnTimer(UINT nIDEvent); 
li)}AFX MSG 
DECLARE MESSAGEMAPO 

inline void ClcmSCommunication:GotoLCMSTATE START CMD(void) 
{ 
mnState = LCMSTATESTART CMD; 

m_nhead = 0; 
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rindwkeyboardi = 0x00000000; 
mnTypeNum = 0; 
mnChecksumNum = 0; 
ms.MyChecksum = 0x00; 
m nFramlength Num = 0; 

inline unsigned short CLcmSCommunication::BuildSetColor(unsigned char "buf, 
unsigned short & checksum, unsigned char key Num, 
unsigned char colornum) 

"buf = LCMSET COLOR; 
(buf-1) = key Num; 

"(buf-2) = color Num; 

checksum += LCMSET COLOR; 
checksum += key Num; 
checksum += colorMium, 
return 3; 

} 
inline unsigned short CLcmSCommunication::BuildSetBitmapLC16(unsigned char "buf, 

unsigned short &checksum, unsigned char keyNum, 
CLcmBitmap "bitmap) 

"buf= LCMSET_BITMAP LC16; 
*(buf-1) = key Num; 

memcpy((buf-2), bitmap->mpData, bitmap->m clength); 

checksum += LCM SET BIT MAP LC16, 
checksum += key Num, 
checksum += bitmap->m nChecksurn; 
return bitrap->m clength + 2; 

inline unsigned short CLcinSCommunication::BuildSetBitmapLC24(unsigned char "buf, 
unsigned short&checksum, unsigned char key Num, 
CLcmBitnap "bitmap) 

"buf= LCMSET_BITMAPLC24; 
(buf-1) = key Num; 

memcpy((buf-2), bitmap->m pdata, bitmap->m clength); 

checksum += LCMSET_BITMAP LC24; 
checksum += key Num; 
checksum += bitmap->m nChecksum: 
return bitmap->mcLength + 2, 

inline BOOL CLcmSCommunication:CheckConnect(void) 
{ 
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return m bOonnect 

inline void CLCrnSCommunication:Send ResetOnly(void) 

} 
endif 

SendOneBytedata(LCMLRESE); 

III/III/III III/III/III/III/IIIH/III/III/III/ 

s 
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If LCInServer.h: main header file for the LCMSERVER application 
If 

#ifndef AFXWTNH 
#error include 'stdafx.h' before including this file for PCH 

tendif 

#include "resource.h" || main symbols 

f(III/II/III IIHIII/III/IIIHIHHHIIIHIIII/III/IIIlllllllllllllll 
// CLcmServerApp: 
II See LcmServer.cpp for the implementation of this class 
I 

class ClcmServerApp : public CWinApp 
{ 
public: 

CcmServerApp(); 

fill Overrides 
lf ClassWizard generated virtual function overrides 
11(AFXVIRTUAL(CLcmServerApp) 
public: 
virtual BOOL initinstance(); 
1/3AFX VIRTUAL 

ll implementation 
COleTemplateServer m server, 

17 Server object for document creation 

f(AFX MSG(CLcmServerApp) 
afx msg. void OnAppAbout(); 

lf NOTE - the ClassWizard Wifi add and re?tove member functions here. 
H CO NOT EDT what you see in these blocks of generated code 

1/AFX MSG 
DECLARE MESSAGEMAP() 

}, 

class CTankCommandLineinfo: public CCommandLinelnfo 
{ 
public. 

BOOL m bshow TestForm; 
BOOL m bregServer, 
BOCL m bunRegServer, 

CTankCommandinelnfo(); 
void Parseparam(LPCTSTR lipszParam, BOOL bflag, BOOL blast); 

}, 

inline CTankCommandLinelnfo::CTankCommand Linelnfo() 
{ 

m bShowTestForm = FALSE; 
m bRegServer = FALSE; 

43 

  



US 2001/0033271 A1 Oct. 25, 2001 
31 

Yimum-sumpu 
Page 2 

r 

m bUnRegServer = FALSE, 
} 

IIIllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
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static void CaitBackStatic(void pinstance, BYTE bcmd); 

public: 
virtual-CLCmServerDoc(); 

#ifdef DEBUG 
virtual void Assertvalid() const; 
virtual void Dump (CDumpContext& dc) const 

ifendif 

protected: 

il Generated message map functions 
protected: 

IICAFX MSG(CLcmServerDoc) 
11 NCTE - the ClassWizard will add and remove member functions here. 
II DO NOT EDIT what you see in these blocks of generated code 

II)AFX MSG 
DECLARE MESSAGE MAP() 

If Generated OLE dispatch map functions 
triaFX. DISPATCH(CLcinServerDoc) 
afx msg. BOOL Disconnect(); 
afx msg. void Reset(); 
afx msg. BOOL GetKeynfo(long FAR' kid, long FAR k type); 
afx msg short Bitmap(short level, short key Num, LPCTSTR name); 
afx msg short Color(short level, short key Num, short color); 
afx msg short Connect(short ConnectStyle, short PortNumber, LPDISPATCH CbkObject); 
afx msg short Caption(short level, short key Num, LPCTSTR line 1, short flags 1, short pointSize 1, 

LPCTSTR typeface?, LPCTSTR line2, short flags2, short pointSize2, LPCTSTR typeface2); 
afx msg. void Refresh(); 
IIAFX. DISPATCH 
DECLARE DISPATCH_MAP() 
DECLARE INTERFACE MAP() 

fencif 
11111111 III/III/II/III/III/III III/III111/11/f/fll/III/III. 
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R - R - Feet 

If LCmServerView.h: interface of the CLCmServerView class 
If 

HIII/III/III/III/III/IIIlllllllllllllllllllllllllllllllllllllllllllll 

class CcmServerView: public CForTView 
{ 
protected; it create from serialization only 

CLCrnServerView(); 
DECARE. DYNCREATE(CLcrnServerview) 

public: 
IIEAFX DATA(CLcmServerView) 
enum iDD = DD LCMSERVER FORM}; 
int mnKeySelected; 
int mnColorSelected; 
CString m sBitmap Name; 
CString m sline1: 
CString m sline2; 
CString m spressinfo; 
CString m sconnectinfo; 
IIAFX DATA 

If Attributes 
public: 

CLcmServerdoc' GetDocument(); 
private: 

CString misFaceName1, m_sFaceName2; 
short minflag1, ri nFlag2, minPointSize1, m_nPointSize2; 

LOGFONT m Font1, m_Font2; 
1| Operations 
public: 

void Notify(BYTE cmd); 

fl Overtides 
Il ClassWizard generated virtual function overtides 
11:AFX VIRTUAL(CLcmServerview) 
public: - 
virtual BOOL PreCreateWindow(CREATESTRUCT&cs); protected: 
virtual void DoDataExchange(CDataBxchange pDX); if DDX/DDV support 
tr}}AFX VIRTUAL 

lf implementation 
public: 

virtual -ClcmServerview(); 
#ifdef DEBUG 

virtual void AssertWalid() const; 
virtual void Dunp(CDumpContext& dc) const; 

endif 

protected: 
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lf LCmServerboc.h: interface of the CLCmServer0oc class 
If 
III/III III/III/IIHIII/III/III.III/III III/IIIII/III/III/III/III/III/IIIf 
#ifndef LCM SERVER DOC H 
#define LCM SERVER DOC H 

#define SINGLE_LEVELSINGLE USER 1 
#define SINGLE_LEVEL MULT USER 2 

#define MAX NUMBER OF PORTS 10 
#define ONE LEVELLCM MANAGER 1 
struct SManagers 
{ 

intm nPortNumber; 
intm nManagerType; 
void "mpMange?, 

class Caitback; 
class CLCTServerdoc: public CDocument 

friend class CLCmServerView, 

protected: ll create from serialization only 
CLcmServerDocO; 
DECLARE DYNCREATE(CLcmServerDoc) 

ld Attributes 
public: 

private : 
static SManagers m sManagers(MAX NUMBER OF PORTS; 
static intm sManagers en; 
SManagers "rn phyMgr. 
ICallback 'm pClient; 

ll Operations sa 
public: 

|| Overfides 
lf ClassWizard generated virtual function overrides 
if (AFX VIRTUAL(CLCrnServerDoc) 
public. 
virtual BOOL On NewDocument(); 
virtual void Serialize(CArchive&ar); 
|IAFX VIRTUAL 

| implementation 
private 

void CailBack(BYTE bcmd); 
public: 
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Il Generated message map functions 
protected: 

11:AFX MSG(CLCmServerview) 
afx msg. void OnConnect2(); 
afx msg. void OnDisconnect(); 
afx msg. void OnloadBitmap(); 
afx msg. void OnLoadColor(); 
afx msg. void OnLine1 Font(); 
afx msg. void OnOneLineText(); 
afx msg. void OnTwoLineTextO; 
afx msg. void OnLine2Font(); 
afx msg. void OneUTTONLoop1000; 
afx msg. void OnReset(); 
afx msg. void OnRefresh(); 
afx msg. void OnerowseBitmap(); 
IDAFX MSG 
DECLARE MESSAGE MAPO 

#ifndef DEBUG 11 debug version in lcmServerView.cpp. 
inline CLcmServerdoc" CLcmServerView:Getdocument() 
(return (CLCmServerDoc")mpDocument } 
endif 

II/III/III/III/IIII/III/III/III III/III/III III/IIII/IIHIIIH)|III/IIIlf 
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Il Main Frn. h. interface of the CMain Frame class 
d 
III/III/III/III/III III/IIIll|III/III/III/IIIllllllllllllllllllllllllllll 

class CMain Frame: public CMDIFrameWind 
{ 

public: 
DECLARE DYNAMIC(CMain Frame) 

CMain Frame(); 

Il Attributes 
public: 

ld Operations 
public: 

ill Overrides 
lf ClassWizard generated virtual function overrides 
11(AFX VIRTUAL(CMainFrame) 
virtual BOOL PreCreateWindow(CREATESTRUCT&cs); 
IIAFX VIRTUAL 

If implementation 
public: 

virtual-CManFrame(); 
#ifdef DEBUG 

virtual void AssertWalid() const 
virtual void Dump(CDumpContext&dc) const 

ifencif 

lf Generated message map functions 
protected: 

|ICAFX MSG(CMainFrame) 
H NOTE - the ClassWizard will add and re?tove member functions here. 
II DO NOT EDT what you see in these blocks of generated code 

10AFX MSG 
DECLAREMESSAGEMAPO 

}; 

IHIII/III/III/III/III/IIII III/IIIll|||||III/III/III/III/III/III/III/III 
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Il PictureLibrary, h : header file 
I 

#include "LcmBitmap.h" 
include "LcmSCommunication.h" 

class CPictureLibrary 
{ 
private: Il data members 

BOOL m bOreateFlag; 

CMapStringToPtrm Bitmaps; 

public: If functions 
CPictureLibrary(); 

-CPictureLibrary(); 
CLcmBitmap CreateBitmapByBMP(const char filename); 
void Create(BYTE key type = LCM KEYTYPE LC24); 
void Release(); 

ClcmBitmap "GetBitmap(CString name); 
}; 

||||||III/III III/III/IIIHIII/III/III/III/III) 
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H Microsoft Developer Studio generated include file. 
fi Used by LcmServer.rc 

#define DDABOUTBOX 
#define DPOLE NIT FAILED 
#define IDD LCMSERVER FORM 
#define IDR MAINFRAME 
#define IDR LCMSERTYPE 
idefine Arrow Down 
idefine Arrow left 
#define ArrowRight 
#define Arrowup 
idefine Blank 
define Hand 
define Note 

idefine Phone 
idefine Phone1 
idefine Phoe2 
define Plane 
define Plane 

idefine Plane2 
idefine Speaker 
Edefine ite 
define TS 
define Earth 1 

idefine Earth2 
define SciSSOS 

foefine Paste 
#define DC CONNECT2 
#define IDC DISCONNECT 
#define DC KEY COMBO 
#define IDC BITMAP COMBO 
#define DC LOAD_BITMAP 
#define IDCLOAD COLOR 
#define DC COLOR COMBO 
#define IDC LINE1 TEXT 
#define IDC LINE2 TEXT 
#define DCLINE1FONT 
#define IDC LINE2 FONT 
#define IDCONELINE_TEXT 
#define IDC TWO LINE TEXT 
#define IDC KEY_NUMBER 
#define IDC BUTTONLoop 100 
#define IDC PRESS INFO 
#define DC CONNECT INFO 
#define DCRESET 
#define DC REFRESH 
#define IDC BROWSEBITMAP 
#define IDC CUSTOM1 

OO 
100 

101 
128 
129 

130 
132 
133 
134 

135 
136 
137 
138 
139 
140 

141 
142 
143 
44 

145 
146 
148 
150 
153 
154 

OOO 
1001 
1006 
1007 

1008 
1009 
100 

1011 
1012 
1013 
1014 

1015 
1016 
1018 
1019 

1021 
1022 

1023 
1025 

1026 
102.7 

| Next default values for new objects 
11 

Sl 
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#ifdef APSTUDIO INVOKED 
#ifndef APSTUDIO READONLY SYMBOLS 
#define APS3D CONTROLS 1 
#define APSNEXT RESOURCE VALUE 155 
#define APSNEXT COMMAND VALUE 32771 
#define APSNEXT CONTROL VALUE 1028 
#define APS NEXT SYMED VALUE 101 
endif 

iendf 
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lstdafx.h: include file for standard System include files, 
Il or project specific include files that are used frequently, but 
It are changed infrequently 
If 

#define VC EXTRALEAN ld Exclude rarely-used stuff from Windows headers 

include <afxwin.h> Il MFC core and standard components 
#include <afxext.h> 1 MFC extensions 
include <afxdisp.h> ld MFC OLE automation classes 
#ifndef AFX No AFXCMN SUPPORT 
include <afxcnn.h> ld MFC support for Windows Common Controls 
#endif I1 AFX NOAFXCMNSUPPORT 

S. 
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" TalkServer AP For CT interface 

'S 219, 1998 

'The following are TankServer public methods?functions: 

Connect(ConnectStyle. As Integer, ComPort As integer, 
pdCallback. As Object) As integer 

Disconnect() as Boolean 
GetKeynfo(Keyld As Long, KeyType AS Long) As Boolean 
Reset() 
Refresh() 
Bitmap(Level. As Integer, Key Num. As integer, 

Name. As String)as integer 
" Caption(Level As integer, Key Num. As Integer, 
t Line1 As String, Flags1 As integer, 

PointSize 1. As integer, FontName 1 As String, 
Line.2 As String, Flags2 As integer, 
PointSize2 As Integer, FontName2AS String) as integer 

Color(Level As Integer, Key Num. As integer, Color. As Integer) as integer 

'The functionality and parameters of each method/function 
' Connect(ConnectStyle. As Integer, ComPort AS Integer, 
t pdCallback As Object) As integer 

connects to TankServer (automation server) which then establish the 
' keyboard connection with the ComPort specified, 

A CailBack class object with a public method named "Notify" must be 
included in the parameter list. The public method Notify(Cmdas integer) 
receives events generated from the keyboard(TankServer). 

return values: 
O Connection is successful 

the comrn port is available, and TankServer is connected ok 
1 Keyboard is ready 

Tank Automation Server gets the Connection to keyboard 
Eise Connection Fait 

t reasons Could be: 

1. the TankServer is previously Created in Single User Mode 
2. comm port is not available 

ConnectStyle values: 
1 SINGLE_LEVE SINGLE USER, only one app can connect to T2 keyboard. 

t 2 SINGLE LEVEL MULT USER, T2 keyboard can be shared by multiple apps 
ComPort values: 

Cind values: - the public method Notify (Cind. As Integer) in Cal!Back class object 

1 cont 
2 Com2 

g 3 corn3 
4 conta 
etc... 

32 keyboard status changed:Keyboard Ready 
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33 keyboard status changed: No Keyboard Connection 
O to 11 Key Press: map to Key0. Key 11 
20 to 31 Key Release: map to keyO. key 11 

Disconnect(). As Boolean 
Disconnects the citServe?.Auto. 

return values: 
TRUE Disconnection Successful 
FALSE Disconnection Faii 

' GetKeyinfo(Keyld As Long, KeyType AS Long) As Boolean 
' Gets the keyboard D and keyboard type(passed in as parameters). 
t return values: 

TRUE Cat is success 
FALSE Call is Fai 
Keyld: 
This function will ask the tank to return a Keyboard D. 
Each Tank keyboard carries a unique keyboard D. This 1D 

y can be used for product security, inventory control or 
any other maintenance reason 

KeyType values: 
130: key type 32X24 
129: others 
This is to determine whether the LCD key type is 32X24. 
The parameter returns the value 130 if the keyboard has 
32X24 LCD keys; otherwise returns 129. 

Reset() 
Resets the TankServer and clear all keys. 

Refresh() 
Refresh all 12 keys 

Bitmap(Level As Integer, KeyNum AS integer, 
iii. Name As String) as integer 

Loads the key by bitmap name or file path. The level is not implemented in this version. 
- Return value: O success, -1 no connection, -2 incorrect key number, -3 bad bitmap format. 
- Level: gives the ability to present keys in multi-dimensional (level) view. 
- Key Num: 0.11 
- Name: full path of the bitmap file, or the server internal(builtin) bitmap name 

It is currently not available at this release, and should be defaulted to 0. 
Built in Bitmap Name Values: 
ArrowCown 
Arrowsef 
ArrowRight 
ArrowUp 
Bank 
Hand 
Note 
Phone 
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Phone1 
Phone2 
Plane 
Pane1 
Plane2 
Speaker 

t Time 

f TTS 

Caption(Level As integer, Key Num. As integer, 
Linet As String, Style1 As integer, 

t Sizet. As Integer, Fontname1 As String, 
g Line.2 As String, Style2 AS Integer, 

Size2. As integer, FontName2 As String) as integer 
Write 1 or 2 lines of text on the keys 
- Return value: 0 success, -1 no connection, -2 incorrect key number. 
- Level: gives the ability to present keys in multi-dimensional (level) view. 

it is currently not available in this release, and should be defaulted to 0. 
- KeyNum: 0.11 
- Line1: Line text 
- Style 1: Line 1 style (in Hex number) 

&H1 & Left Justified 
&H2& Bold 
3-4& talic 
&H88. Underine 
8H10& Strikethrough 

Example: if you want the text to be left justified and underlined, 
Style1 = &H & Or &H8& 

- Size: Line 1 fontsize 
- FontNarre 1: Line 1 font ?tartle 
- Line2: Line 2 text 
- Style2: Line 2 style (see above) 

' - Size2: Line 2 font size 
' - FortNante2: Line 2 font name 

" note: if you want only 1 line to be displayed at the center of the key, 
just simply default the parameters for line 2 to null string (") 
or O value depending on their type. 

'Example: Caption(2, "Hello", &H1& or &H28, 10, "Aria", O, ", O, O,") 
"This call would produce a text "Hello" at the center of the LCD key 

Color(Level. As integer, Key Num As integer, Color AS Integer) as integer 
Sets the key color. 
- Return value: 0 success, -1 no connection, -2 incorrect key number, -3 bad bitmap format. 
- Level: gives the ability to present keys in multi-dimensional (level) view. 

It is currently not available at this release, and should be defaulted to 0. 
- KeyNum: 0.11 
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- Color: 
ODark Green 
1 Green 

g 2 Bright Green 
3Dark Red 
4 Bright Red 
5 Dark Orange 
6 Bright Orange 

y 7 Red Orange 
t 8 Green Orange 

Option Explicit 

"3 public variables 
Public dialString As String 
Public cattlD As String 

Enum ConnectStyleEnum 
SINGLE USER = 1 
MULT_USERS = 2 

End Enum 

Enum ConnotSnum 
Cont1 at 1 
Cont2 = 2 
Comm3 = 3 
Comma = 4 

End EU in 
Dimts As Object 

Dimco AS New CalEEAck 
'cb is used to receive events sent back from the Server 

Private Sub Command 1 Click() 
Dimrtn As Integer 
rtn = ts. Disconnect() 
Unload TankAPiTemplate 
End 

End Sub 
Public Function ParseforStatus(ddestring As String) 

this function parses the string returned from the Interaction client 
'to get the current status 

Dim post, pos2, len1 As Integer 

post = InStr(1, ddestring, "status", wbTextCompare) 
pos 1 = post + 7 
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pos2 = InStr(pos?, ddestring, "", vbTextCompare) 
len1 = pos2 - pos1 

ParseforStatus = Mid(ddestring, post, len1) 
End Function 

' This subroutine is used to determine when a user changes 
their status by watching DDEPhone. Text as it changes 

Private Sub DCEPhone Change() 

Dirn ?tn As Integer 

if DOEPhone. Text = "Available"Then 
rtn = ts.color(0, 8, 2) 
rtn = ts.color(O, 9, 8) 
rtn = s.color(0, 10, 8) 
rtn = ts.color(0, 11, 8) 

Elself DDEPhone. Text - "Available, No ACD" Then 
rtn = ts.color(0, 3, 3) 
?tr = ts.color(0, 9, 2) 
?tr = ts.color(0, 10, 8) 
rtn = ts.color(0, 11, 8) 

Elsef DOEPhore...ext = "Gone Hoe" Then 
rtn = ts.color(0, 8, 8) 
rtn = ts.color(0, 9,8) 
rtn = ts.color(0, 10, 2) 
rtn = ts.color(0, 11, 8) 

Eiseif DDEPhone. Text = "Away From Desk"Then 
rtn = ts.color(0, 8, 8) 
rtr = ts.color(O, 9, 8) 
rtn i ts.color(0, 10, 8) 
rtn = ts.color(0, 11, 2) 

Eisef DOEPhone.ext = "Clear" her 
rtn = ts.color(0, 8, 8) 
rtn = ts.color(0, 9, 3) 

isi. rtn = ts.color(0, 10, 8) 
rtn = ts.color(0, 11, 8) Ya 

End if 
End Sub 

'Private Subctridia|String Change() 
diaString = ctrl DialString.Text 

'Ed Sub 

Private Sub Form LinkExecute(CmdStr As String, Cance! As Integer) 

'Look for "Place" in the left of the string to determine if 
the calf is an outgoing call 

if Left(CmdStr. 5) = "Place"Then 
'must be an outbound call 
calliD = Mid(CmdStr, 11, 8) 
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rtn = ts.color(0, 9, 8) 
rtn = ts.color(0, 10, 8) 
rtn = ts.color(0, 11, 8) 

End Sub 

"this is a public procdure used to change key colors from other 
'modules 
Public Sub ChangeKeyColor(key, color AS Integer) 

Dimrtn As integer 
rtn = ts.color(0, key, color) 

Ed Sub 
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'CailBack Class Module for 2 Events (Key Presses for Telephone Functions) 

Public unane As String 
Public unamelen, Linameret AS Long 

"declare windows function that will get back windows user id 
Private Declare Function GetUserName Lib "ADVAPI32.DLL" Alias "GetUserNameA" (ByVal pBuffer As 
String, nSize As Long) As Long 

Public Sub Notify(cmd. As Integer) 
'cmd's are events generated by the keyboard 

if crid = 32 Then 
"keyboard status changed: keyboard ready 
"put your codes for this event here 

Elseif crld = 33. Then 
"keyboard status changed: no keyboard connection 
'put your codes for this event here 

Eisef Crd >= O And Cnd <= 1 Ther 
"key-down(key press) event. Cmd 0-11 Inaps to key C to 11 
put your codes for this event here 

Select Case cfmd 

Case O Dial 
dialString = TankAPITemplate.ctrl.DialString 
TankAPTemplate. SetFocus 
TankAPTernplate. DDEPhone. LinkMode = 0 
TankAPITemplate. DDEPhone. LinkTopic="13 Client APP DDE Server.Call" 
TankAPTemplate. DDEPhone.linkMode = wblinkManual 
phoneCnd = "Dial" & dialString & "," & wb5 &", callid, PlaceCall)" 
Or Error Resurre Next 
TankAPTemplate. DDEPhone. LinkExecute phoneCrnd 

V 

Case 1 'Pickup 
TankAPTemplate. DOEPhone. LinkMode = 0 
TankAPiTemplate. DDEPhone. LinkTopic="13 Client APP DDE ServerCats" 
TankAP Template. DOEPhone. LinkMode = wbLinkManual 
phoneCinds "Pickup?" & TankAPTemplate, call D &")" 
On Error Resume Next 
TankAPTernplate. DDEPhone. LinkExecute phoneCnd 
TankAPTemplate. DDEPhone. Text = "Pickup" 

Case 2 "Disconnect 
TankAPITemplate. DDSPhone. LinkMode = 0 
TankAPTemplate. DCEPhone. LinkTopic = "13 Client APP DDE Server Cair" 
TankAPTemplate. DDEPhone. LinkMode = wbLinkManual 
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phoneCnd = "Disconnect("& TankAPITemplate.callID &")" 
On ETOr Resume Next 
TankAP:Template. DDEPhone. LinkExecute phoneCnd 
TankAPTemplate. DDEPhone. Text = "Disconnect" 

Case 3' Hold 
Tan KAPITemplate. DDEPhone. LinkMode = 0 
TankAPiTemplate. DDEPhone. LinkTopic="3 Client APP DDE Server.Call" 
TankAPTemplate. ODEPhone. inkMode = wbLinkManual 
phoneCnd = "Hold" & TankAP Ternplate.calld &")" 
On STOf Resume Next 
TankAP Template. DDEPhone. LinkExecute phoneCnd 
TankAPITemplate. DCEPhone. Text = "Hold" 

Case 4 "Transfer 
dialString = TankAPieri plate.ctrl OjaiString 
TankAPITemplate. DDEPhone. LinkMcde = 0 
TankAPITemplate. DDEPhone. LinkTopic="3 Client APP DDE Server.Call" 
TankAPTemplate. DDEPhone. LinkMode = wblinkManual 
phoneCrmd = "Transfer("& TankAPTemplate.call D & "" & dialString &")" 
Or Error Restine Next 
TankAPTemplate. DDEPhone. LinkExecute phoneCrd 
TankAPITemplate. DDEPhone. Text = "Transfering to Extension" & dialString 

VOICE MAIL DOES NOT WORK WITH DOE 

Case 5 "Listen 
TankAP Template. DDEPhone. LinkMode = 0 
TankAPTemplate. DDEPhone. LinkTopic="13 Client APP DDE Server.Call" 
TankAPITemplate. DDEPhone. LinkMode = wbLinkManual 
phoneCld = "Listen("& TankAPITemplate.call/D &")" 
On Error Resume Next 
TankAPTemplate. CDEPhone. LinkExecute phoneCnd 

TankAPTemplate. DDEPhone. Text = "Listen" 

Case 6 ' Record 
TankAP Template. DDEPhone. LinkMode = 0 
TankAPTemplate. DDEPhone. LinkTopic="13 Client APP DDE Server Call" 
TankAPITemplate. DOEPhone. LinkMode = wbLinkManual 
phoneCind = "Record("&TankAPITemplate.call D &")" 
On Error Resume Next 
TankAPITemplate. DDEPhone. LinkExecute phoneCrind 
TankAPITemplate. DDEPhone. Text = "Record" 

Case 7 'Mute 

Querey the client status, if to see if it is Aval, Aval NOACD 
' Away, or Home 
Dim status War As String 
Dim statusAll As String 
uname = String(255, witNull Char) 
unamelen = len(uname) 
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unarnerets: GetUserName(urame, unamelen) 
uname = Left(unane, (unamelen - 1)) 

TankAPTemplate. DDEPhone. LinkMode = 0 
TankAPTemplate. DDEPhone. LinkTopic="13 Client APP DDE Server User" 
TankAPITemplate. DDEPhone. Linkltern = unarne & "(ALL" 
TankAPITemplate. DDEPhone. LinkMcde = wbLinkManual 
TankAPITemplate. DDEPhone. LinkRequest 
statusAI = TankAPiTemplate. DOEPhone. Text 
status War = TankAP emplate. ParseforStatus(statusAI) 
if (status War <> "Available") And (statusWar <> "Available, No ACD") And (statusWar <> "Gone 

Home") And (statusvar <> "Away From Desk") Then 
TankAPTemplate. DOEPhone. Text = "Clear" 
Ef 
TankAP:Template. CDEPhone. LinkMode = 0 
TankAPTemplate. DOEPhone. LinkTopic="13 Client APP DDE Server.Cal!" 
TankAPITemplate. DOEPhone. LinkMode = wbLinkManual 
phoneCnd = "Mute" & YankAP emplate.caillo &")" 
On Error Resurne Next 
TankAPI emplate. DOEPhone. LinkExecute phoneCmd 
TankAPITemplate. DCEPhone. exts "Mute" 

Case 8 ' Set Client Status to Available 
TankAPITemplate. DDEPhcne, LinkMcdes C 
TankAPTemplate. DDEPhone, LinkTopic="13 Client APP DOE Server User" 
TankAPTernplate. DDEPhone. LinkMode = wbLinkManual 
statusCrd = "Status(Available)" 
Of Error Resurne Next 
TankAPTemplate. DDEPhone. LinkExecute status.Cmd 
TankAPTemplate. DDEPhone. Text = "Available" 

Case 9 'Set Cient status to Available - No ACO 
TankAPIT emplate. DDEPhone. LinkMcde = 0 
TankAPITemplate. DDEPhone, inkTopic="3 Client APP DDE Server User" 
TankAPITemplate. DDEPhone. LinkMcde = wblinkManual 
statusCmd s "Status(Available, No ACD)" 
On Error Resurtle Next 
TankAPTemplate. DOEPhone.inkExecute statusCInd 
TankAPTemplate. DDEPhone. Text = "Available, No ACD" 

Case O Set Cient Status to Gone Home 
TankAPTemplate. OCEPhone. LinkMode = 0 
TankAPITemplate. CCEPh.cne. LinkTopic = "3 Client APP DDE Server User" 
TankAPITemplate.DOEPhone. LinkMode = wbLinkManual 
status.Cond = "Status(Gone Home)" 
Or Eritor Resume Next 
TankAPTemplate. DDEhone, LinkExecute statusCmd 
TankAP:Template. DDEPhone. Text = "Gone Home" 

Case 11 "Set Client Status to Away Fron Desk 
TankAP:Template. DOEPhone. LinkMode = 0 
TankAPITemplate. DDEPhone. LinkTopic="13 Client APP DDE Server User" 
TankAPTemplate. DDEPhone. LinkMcde = whLinkManual 
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status.Cmd="Status(Away From Desk)" 
On Etor Resurne Next 

TankAPTemplate. DDEPhone. LinkExecute status.Cmd 
TankAPITemplate. DDEPhone. Text = "Away From Desk" 

End Select 

Elself cmd. x= 20 And cmd. <= 31 Then 
"key-up (key release) event cmd 20-31 maps to key O to 11 
'put your codes for this event here 

End if 

Ed Sub 
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'Entry Point for CTIApp Start up 

Public Sub Main() 
TankAPTemplate. Show 
End Sub 
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What is claimed is: 
1. A computer-telephony integrated user console for 

manipulating calls in a telephone System and manipulating 
data in a data processing System, the user console compris 
Ing: 

a computer System, the computer System including the 
data processing System therein; 

a telephone line interface, the telephone line interface 
being electrically interposed between the computer 
System and the telephone System; and 

a keyboard electrically coupled to the computer System, 
the keyboard including at least one programmable 
display key, the at least one programmable display key 
including a Switch electrically coupled to the computer 
System for providing input thereto and a programmable 
electrical display, the programmable electrical display 
providing a visual indication of at least one of text and 
graphics in response to Signals received from the com 
puter System. 

2. A computer-telephony integrated user console as 
defined by claim 1, wherein the computer is at least partially 
controlled by a Software automation Server, the Software 
automation Server comprising: 

a Software input/output layer, the Software input/output 
layer providing a Standard interface between at least 
one Software application and the Software automation 
Server, 

a keyboard communications layer, the keyboard commu 
nications layer controlling digital communications 
between the computer and the keyboard; and 

a keyboard control layer, the keyboard control layer being 
responsive to commands received from the at least one 
Software application and generating keyboard control 
commands for the at least on display key, the keyboard 
control layer being further responsive to activation of 
the at least one Switch and generating keyboard event 
commands in response thereto, the keyboard event 
commands being presented to the at least one Software 
application through the Software input/output layer. 

3. A computer-telephony integrated user console as 
defined by claim 2, wherein the at least one software 
application includes a computer-telephony integration appli 
cations module, the computer-telephony integration appli 
cations module controlling commands and communication 
between the telephone line interface and the computer. 

4. A computer-telephony integrated user console as 
defined by claim 3, wherein the computer is operating a 
Windows(R software platform and wherein the standard 
interface of the Software input/output layer is Object Linking 
and Embedding compliant. 
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5. A computer-telephony integrated user console as 
defined by claim 4, wherein the at least one programmable 
display key includes twelve (12) programmable display 
keys. 

6. A computer-telephony integrated user console as 
defined by claim 5, wherein the keyboard control layer 
establishes assignments for the programmable display keys 
among the at least one Software application. 

7. A computer-telephony integrated user console as 
defined by claim 6, wherein each programmable electrical 
display of the programmable display keys comprises a liquid 
crystal display. 

8. A computer-telephony integrated user console as 
defined by claim 7, wherein the keyboard further includes a 
QWERTY alphanumeric keypad. 

9. A method of operating a computer-telephony user 
console, the console including a keyboard with at least one 
display key, each at least one display key including a Switch 
and a display, the method comprising the Steps: 

a) assigning a first function to the Switch of the at least one 
display key; 

b) assigning at least one of text and graphics to the display 
of the at least one display key; and 

c) reassigning the function and display of the at least one 
display key in response to a detected event. 

10. A method of operating a computer-telephony user 
console, the console including a keyboard with a plurality of 
display keys, each display key including a Switch and a 
display, the method comprising the Steps: 

a) assigning a portion of the plurality of display keys to a 
first Software application; 

b) assigning a first function and a first display to the 
display keys assigned to the first Software application; 

c) assigning at least a portion of the plurality of display 
keys not assigned to the first Software application to at 
least a Second Software application; 

d) assigning a first function and a first display to the 
display keys assigned to the at least Second Software 
application; 

e) detecting an event and correlating the event to one of 
the first Software application or at least a Second 
Software application; and 

f) reassigning the functions and displays of the display 
keys assigned to the Software application correlated to 
the detected event. 


