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1. How To Use This Manual

1.1. Audience

This manual iswritten for programmers and engineers who and are interested in
using the D/42 series software (the Dialogic standard for PBX Integration series
boards), together with standard D/4x voice software, to develop voice and call
processing applications on PBX Integration boardsfor aPBX system.

When this manual addresses “you,” it means “you, the programmer,” and when
this manual refersto the“user,” it means the end-user of your application program.

If you are experienced with voice technology and Dialogic products, you may
prefer to deal strictly with information found in Sections 3 and 4 in this manual.
These sections contain comprehensive and detailed technical information for
programming an application with C language library functions and data structures.

If you are new to Dialogic products and voice technology, you may prefer to start
with the Features Guide. The Features Guide, contained in the Voice Software
Reference, provides an introduction to the voice products, with explanations and
help beyond astrictly technical level so that you can quickly learn the voice
software. Thisincludes descriptions of how to use the voice processing,

signaling, and Call Progress Analysisfeatures and how to design amulti-line voice
application.

NOTE: PBX Integration boards only support CPA when used in the default
routing configuration. For instance, if avoice resource of aD/82JCT-U is
listening to afront end other than the default (its own), it may return a
disconnected result. Thisis because these boards support the call
progress analysis feature of dx_dial(), only when aboard is using the
default TDM routing. In other words, PBX Integration board voice
resources cannot be used to provide CPA capability for other boards.
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1.2. Voice Hardware Covered by This Manual

The PBX Integration board is designed to provide a set of cost-effective tools for
implementing computerized voice and call processing applications for several
different private branch exchange (PBX) systems and key telephone systems
(KTSs). It provides the basic voice and call processing capabilities of D/4x voice
hardware and adds hardware and firmware required to integrate with PBX s and
KTSs. Refer to the Voice Software Reference for more information on voice and
call processing. For convenience, the term PBX isused to refer to any private
branch exchange (PBX), key system unit (KSU), or key telephone system (KTS).

The PBX Integration hardware models covered by this manual include the
following:

D/42JCT-U™ an 4-port voice-processing solution from the Dialogic PBX
Integration family of products. It has downloadable firmware and a
universal digital station set interface that can emulate a number of
phones from different vendors. The trunk interface section of the
board uses specia digital PBX signaling link technology to
interface with the entire range of supported PBXs. The
D/82JCT-U isin the PCI form factor, and it provides SChus and
H.100 connectivity. The board uses Dialogic R4 firmware and the
Voice and Unified APIs. Support for host-assisted FAX isaso
provided.

D/82JCT-U™ an 8-port voice-processing solution from the Dialogic PBX
Integration family of products. It has downloadable firmware and a
universal digital station set interface that can emulate a number of
phones from different vendors. The trunk interface section of the
board uses specia digital PBX signaling link technology to
interface with the entire range of supported PBXs. The
D/82JCT-U isin the PCI form factor, and it provides SChus and
H.100 connectivity. The board uses Dialogic R4 firmware and the
Voice and Unified APIs. Support for host-assisted FAX isaso
provided.



1. How To Use This Manual

1.2.1. Voice Hardware Model Names

Model names for Dialogic voice boards are based upon the following pattern:

D/NNNoRBB-TT-VVV
where:
D/ identifies the board as Dialogic voice hardware

NNN identifiesthe number of channels (2, 4, 8, 12,
etc.), or relative size/power measure

o} 0 indicates no support for Call Progress
Analysis; 1 indicates support for Call Progress
Analysis; and 2 indicates PBX support

R if present, represents board revision (D, E, J,
etc.)

BB bustype (SC or CT)

TT telephony interface type (if applicable; valid
entriesinclude LS, T1, E1, BR, U {for universa
PBX Interface)

VW ohmvalue (if it applicable; valid entries are 75
and 120)

Sometimesit is necessary in this document to refer to agroup of voice boards
rather than specific models, in which case an “x” is used to replace the part of the
model name that is generic. For example, D/xxx refersto all models of the voice
hardware, and D/8x refersto all 8-channel models.

1.3. When To Use This Manual

This PBX Integration Softwar e Reference contains programming information for
developing applicationsin the Windows and Linux operating system environment
using the Unified API™ and D/42 runtime library. The Unified API providesa
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single, basic set of high-level calls used to devel op applications across a variety of
manufacturer’s switches. The D/42 runtime library supports the Unified API and
worksin conjunction with the standard voice runtime library to enable applications
to set up calls and perform PBX call functions using the PBX Integration board.

The sequence for installing software and hardware to develop application
programsis asfollows:

Install the PBX Integration hardware in a PC according to the PBX
Integration Quick Install Card.

Install the System Release software for your system following the procedures
in the System Rel ease Software Installation Reference to include D/42 and
voice support.

Download the PBX Integration firmware to the boards in your system using
the Dialogic Configuration Manager (DCM).

Refer to this manual, the PBX Integration User’s Guide, and the Voice Software
Reference to devel op application programs.

1.4. Documentation Conventions

The following documentation conventions are used throughout this manual:

When terms are first introduced, they are shown initalic text.
When aword or phraseis emphasized, it isunderscored.

Data structure field names and function parameter names are shownin
boldface, as in maxsec.

Function names are shown in boldface with parentheses, such as
d42_display().

Names of defines or equates are shown in uppercase, suchasT_DTMF. File
names are also shown in uppercase and italics, such asD42DRV.EXE.



1. How To Use This Manual

1.5. How This Manual Is Organized

Chapter 1—-How To Use This Manual describes the PBX Integration Software
Reference.

Chapter 2—Using PBX Functions provides fundamental information on using the
voice library functions with the PBX Integration board product.

Chapter 3—Function Reference provides comprehensive and detailed technical
information on the voice software C language voice library functions.

Chapter 4 — Programming Consider ationscontains programming information
about devel oping applications for the supported PBXs

Appendix A —Unified APl Quick Reference provides concise information on the
voice software C language voice library functions.

Appendix B — Demonstration Programsfor Windows
Appendix C —Error Definitions
Glossary contains a comprehensive list of definitionsfor commonly used terms.

Index contains an al phabetical index of features and topics.
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2. Using the PBX Functions

The PBX circuitry on the PBX Integration boards provides functions specific to
several different PBXs. These functions are implemented using the D/42 runtime
library (.dll). The D/42 runtime library is used in addition to the standard Dialogic
voice runtime library when tight integration and control of the PBX and D/42-xx
and PBX Integration boards are required.

The standard voice runtime library acts as an interface between the application
program and the PBX Integration board hardware. The voice runtimelibrary is
used to access standard voice functions such as voice play/record and call
progress analysis. Refer to the Voice Software Reference for detailed explanations
on using voice functions.

2.1. The Unified API

The Unified API (Application Programming | nterface) enabl es the devel opment of
applications across a variety of manufacturers switches (both Key and PBX
systems) through a single interface. The Unified API provides asingle set of basic
functions (refer to Chapter 3) that can be used for any supported switch and are
sent directly to the switch through the PBX Integration board, without additional
hardware. Functioning as an extension to The Dialogic standard voice API, the
Unified API offersasingle design model that allows devel opers to take advantage
of advanced PBX features (such as called/calling number ID and ASCII display
information).

Using the Unified API shortens devel opment time by eliminating the need to learn
separate APIsfor each switch. It enables you to create applications with a
common set of functions, which operate with switches produced by different
manufacturers, thereby widening your product’ s support beyond the traditional
single-switch focus.

Utility functionsincluded in the Unified API alow programmersto control the PBX
Integration board. The application can retrieve the channel type, obtain and set
channel parameters, retrieve firmware/driver/library version numbers, and retrieve
error information.
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The D/42 runtime library works in conjunction with the standard voice runtime
library to enable applications to set up calls and perform PBX call functions using
PBX Integration boards. In addition, the D/42 runtime library supports the Unified
API.

The functions called by the Unified API are synchronous. This means that when a
functioniscalled in athread, it is performed immediately and blocks until the
operation is complete. Functions can be called at any time to execute on a channel
that isidle or busy, and do not affect theidle or busy state of the channel.

NOTE: Synchronousisaterm used in the Windows-Dialogic environment. Refer
to the Voice Software Reference for a detailed explanation of
synchronous functions.

The D/42 runtime library treats boards and channels as separate devices, even
though channels are physically part of aboard. A channel deviceisan individual
PBX line connection, and aboard deviceisaPBX Integration board that contains
channels. Most functions are performed at the channel level, such as getting
caled/calling number ID. Certain functions, such as setting board parameters, can
occur at the board level and effect all channels on that board.

NOTE: Since boards and channels are considered separate devices under
Windows, it is possible to open and use a channel without opening the
board where the channel islocated. There is no board-channel hierarchy
imposed by the D/42 runtime library.
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2.2. Switch-Specific Support

PBX station set phones come with both standard and programmabl e keysthat give
access to switch-specific functions. The most common of these featuresinclude:

Transfer

Hold

Trunk line select

Message waiting indication
Hands-free operation

Refer to the PBX Integration User’s Guide for detailed information about PBX
features. Because the PBX Integration board has the capability to emulate a PBX
station set, it can also emulate any standard or programmable function for your
application. Applications can take advantage of the most common features listed
here, aswell asless frequently used features like conference. In addition, your
application can reprogram keys as needed. Refer to Chapter 4 for detail s about
switch-specific programming.
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3. Unified API Function Reference

This chapter provides comprehensive and detailed technical information on the
PBX interface software, C-language library functions (the Unified API). Thelibrary
functions are prototyped in D42LIB.H.

See the Table of Contentsfor alist of functions. Appendix A provides a Quick
Reference containing a compact list of functions that are detailed in this chapter.
Only functions compatible with the PBX Integration board are discussed in this

document.

Each function islisted in al phabetical order and provides the following

information:

Function Header

Description

Example

Cautions

L ocated at the beginning of each function and contains the
following information: function name, function title, function
syntax, input parameters, output or returns, includes (header
filesrequired to beinclude), and mode. The function syntax
and inputsinclude the data type and are shown using
standard C language syntax.

Provides a detailed description of the function operation,
including parameter descriptions.

Provides one or more C language coding examples showing
how the function can be used.

Provides warnings and reminders.

11
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ATD4_BDTYPE()

returns the board type

Name:
Inputs:
Returns:

Includes:
Mode:

int ATD4_BDTY PE(devh)

int devh board descriptor

boardtype - returnsboard typeinformation (see below)
0 if success

-1 if error; See Errors below.

D42LIB.H

synchronous

B Description

The ATD4 BDTYPE( ) function returns the board type of the queried device.

Board Type Description
TYP_D/82L4 Lucent Definity 75/85
TYP_D/82L2 Lucent Definity G3
TYP_D/82SR Siemens ROLM Series
TYP_D/82SH Siemens Hicom
TYP_D/82SX MITEL SX Series
TYP_D/82NS Nortel Norstar
TYP_D/82M1 Nortel Meridian 1
Parameter Description
devh: specifiesthe valid board device descriptor obtained by
acall todx_open()
B Cautions
None.

13



ATD4_BDTYPE()

returns the board type

M Example

voi d nai n(voi d)

{
int devh;
int rc=0

/* (pen Board Device */
if ((devh = dx_open(“doxBIQ", NLL))=1)
{
printf(“Bror dx_open()\n");
exit(-1);
} /* Bnd dx_open */

/* Qheck Board Type */
if ((rc=ADiBDYHdevh)) =-1)

{
printf(“Bror ATDL BDIYFR)\n");
dx_cl ose(devh);
exit(-1);
}
printf(“Board Type = %6\n", rc);

dx_cl ose(devh) ;
}  /*Ednain*

B Errors

If thisfunction returns -1 to indicate afailure, one of the following (most common)
codes will be contained in dx_errno. For acomplete list of error codes and

definitions, refer to Appendix C.

EDX_TIMEOUT Firmware does not respond within a specified time
ED42 BADDEVICE Invalid or wrong device handle
ED42 UNSUPPORTED Function not supported on this board

ED42_UNKNOWNBOARD Unknown D/42 board type

B See Also
ATD4 CHTYPE()

14



returns the channel type ATD4_CHTYPE()

Name: int ATD4_CHTY PE(devh)

Inputs: intdevh - channel descriptor
Returns: channel type - returned channel typeinformation (see below)
0 - if success
-1 - if error; see Errors below.

Includes: D42LIBH
Mode: synchronous

B Description

The ATD4_CHTYPE( ) function returns the channel type of the queried device.

Channd Type Description

TYP_D/82L4 Lucent Definity 75/85

TYP_D/82L2 Lucent Definity G3

TYP_D/82SR Siemens ROLM Series

TYP_D/82SH Siemens Hicom

TYP_D/82SX MITEL SX Series

TYP_D/82NS Nortel Norstar

TYP_D/82M1 Nortel Meridian 1

Parameter Description

devh: specifies the valid channel device descriptor obtained

by acall todx_open()

B Cautions

None.

15



ATD4_CHTYPE()

returns the channel type

M Example

voi d nai n(voi d)

{
int devh;
int rc=0

/* Gpen Ghannel Device */
if ((devh = dx_open(“doxBIQ", NLL))=1)
{
printf(“Bror dx_open()\n");
exit(-1);
} /* Bnd dx_open */

/* Qheck Ghannel Type */
if ((rc=ADi G devh))=-1)

{
printf(“Bror ATDL GHIYFER)\N");
dx_cl ose(devh);
exit(-1);
}
printf(“Channel Type = %\n",rc);

dx_cl ose(devh) ;
}  /*Ednain*

B Errors

If thisfunction returns -1 to indicate afailure, one of the following (most common)
codes will be contained in dx_errno. For acomplete list of error codes and

definitions, refer to Appendix C.

EDX_TIMEOUT Firmware does not respond within a specified time
ED42 BADDEVICE Invalid or wrong device handle
ED42 UNSUPPORTED Function not supported on this board

ED42_UNKNOWNBOARD Unknown D/42-xx or PBX Integration board type

B See Also
ATD4 BDTYPE()

16



retrieves the current board status d42_brdstatus()

Name: intd42_brdstatus(devh, buffstatus, bufferp)

Inputs: intdevh - board descriptor
char *buffstatus - pointer to buffer containing board
statusinformation
char *bufferp - reserved for future use
Returns: 0 - if success
-1 - if error; see Errors below.

Includes: D42LIBH
Mode: synchronous

B Description

The d42_brdstatus() function retrieves the current board status and placesitin an
application buffer. The board statusis a bit mask representing the status of the
board (see below) on a per board basis. Each D/82JCT-U contains two virtual
boards of four channels each, for atotal of eight channels. Each D/42JCT-U
contains one virtual board of four channels. The application buffer (buffstatus)
that will contain the board status information must be one byte.

Bit 7/6(5| 4],3|2[1|0
Channel X| x| x| x| 4[3]2|1
Exampler | 0| 0| 0] O[1]1|1]1

* Datashows that all channels on the
board have communication.

bit0  first channel on board 1=0K, 0=no communication
bitl second channel on board 1=0K, 0O=no communication
bit2  third channel on board 1=0K, 0=no communication

bit3  fourth channel onboard  1=0OK, 0=no communication

Parameter Description

devh: specifies the valid board device descriptor obtained by acall to
dx_open()

buffstatus: pointer to the 1-byte application buffer where the board status
isplaced

bufferp: pointer to an additional application buffer (reserved for future
use)

17



d42_brdstatus() retrieves the current board status

B Cautions

The character pointer bufferpisrequired. The associated buffer must be 49 bytes.

B Example

voi d i n(va d)

{

int devh;

int rc=0

char buf f st at us;
char buf ferp[49] ;

/* Qpen Ghannel Devi ce */
if ( (devh = dx_open(*choxBLQL", NLLL) ) =-1)

{
printf(“Bror dx_open()\n");
exit(-1);

} /* Bnd dx_open */

/* Get the board status Infornation */
if ((rc=d42brdstatus(devh, &uffstatus, bufferp)) =-1)

printf(“Bror d42 brdstatus()\n");
dx_cl ose(devh);
exit(-1);

} /* Bnd d42 brdstat us*/

printf(“Board Satus = 9", buffstatus);
dx_cl ose(devh);
} /* Bnd nai n */

B Errors

If thisfunction returns -1 to indicate afailure, one of the following (most common)
codes will be contained in dx_errno. For acomplete list of error codes and
definitions, refer to Appendix C.

ED42 BADDEVICE Invalid or wrong device handle

ED42 UNSUPPORTED Function not supported on this board
ED42 SYSTEM System level error

ED42 INVALARG Invalid argument passed to function

18



retrieves the current board status d42_brdstatus()

B See Also
d42_chnstatus()

19



d42_chnstatus() retrieves the current channel status

Name: intd42 chnstatus(devh statusp, bufferp)

Inputs: intdevh channel descriptor
char * statusp - pointer to buffer containing channel
status information
char *bufferp - reserved for future use
Returns: O - if success
-1 - if error; see Errors below.

Includes: D42LIBH
Mode: synchronous

B Description

The d42_chnstatus() function retrieves the current channel status and placesit in
an application buffer. The application buffer (statusp) that will contain the channel
status information must be one byte. The channel statusisasingle bit (bit 0)
representing the status of the channel device.

Parameter Description

devh: specifiesthe valid channel device descriptor obtained by a
call todx_open()

statusp: pointer to a 1-byte application buffer. The application buffer

will contain anon-zero value if channel is communicating
with the switch.

non-zero = OK
0 = no communications

bufferp: pointer to an additional application buffer (reserved for
future use)

B Cautions

The character pointer bufferpisrequired. The associated buffer must be 49 bytes.

20



retrieves the current channel status

d42_chnstatus()

M Example
voi d nai n(voi d)
{
int devh;
int rc=0
char buf ferp[49] ;
char stat us;

/* Qpen Ghannel Devi ce */

if ((devh = dx_open(“dooBICL", NLL)) = 1)
{

printf(“Bror dx_open()\n");

exit(-1);
} /* Bnd dx_open */

/* Gt the channel status Infornation */
if ((rc=d42 chnstatus(devh, &statusp, bufferp)) =-1)

{
printf(“Bror d42 chnstatus():\n");
dx_cl ose(devh) ;
exit(-1);

} /* Bnd d42 _chnst at us*/

if (status)
{

printf(“CGannel Gonmuni cation AAN");
}

el se
{

printf(“No Channel Gonmani cation\n’);
}

dx_cl ose(devh) ;
}  /*Ednain*

21



d42_chnstatus() retrieves the current channel status

B Errors

If thisfunction returns -1 to indicate afailure, one of the following (most common)
codes will be contained in dx_errno. For acomplete list of error codes and
definitions, refer to Appendix C.

ED42 BADDEVICE Invalid or wrong device handle

ED42 UNSUPPORTED Function not supported on this board
ED42 SYSTEM System level error

ED42 INVALARG Invalid argument passed to function
B See Also

d42 brdstatus()
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closes afeature session d42_closefeaturesession()

Name: intd42_closefeaturesession(devh)

Inputs: intdevh - channel device
Returns: 0 - if success
-1 - if error; see Errors below

Includes: D42LIB.H
Mode: immediate

B Description
The d42_closefeaturesession( ) function closes a feature session on a specified

channel. Once the feature session is closed the special functionsthat require a
feature session to be open may not be used, for example, d42_writetodisplay( ).

Parameter Description

channel specifies the channel number.

B Cautions
Thisfunction isvalid only with the Nortel Norstar PBX.

Thisfunction sets the parameter values for the channel parameters
DACH_SOFTKEYINPUT and DACH_TERMINATEFEATURE to O for disabled.

M Example
voi d nai n(voi d)
{
int devh;
int rc=0
char szDnNunfer = “221";
int i Terninal Type;
int i Bvthask = DI2 BV SOFTKEY | D12 BV ASYNDOLCREFEATSESS ON

/* Qpen Ghannel Devi ce */

if ( (devh = dx_open("dooBLCL", NLL))=1)
{
printf("BEror dx_open()\n");
exit(-1);
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d42_closefeaturesession() closes afeature session

} /* BEnd dx_open */

/* Qpen a feature sessi on */
if ( (rc = d42 openfeat uresession (devh, szDnNunfer, & Terninal Type, i BvtMsk )) = -1)
{
printf(“Bror d42 cl osef eat uresessi on():\n");
dx_cl ose(devh);
exit(-1);
} /* BEnd d42 brdstat us*/

/*sonething i s done */
/* close the feature session */

if ((rc =d42 closefeat uresessi on (devh)) = -1)
{
printf(“Bror d42 cl osef eat uresessi on():\n");
dx_cl ose(devh);
exit(-1);
} /* BEnd d42 brdstat us*/

dx_cl ose(devh);
} /* Bnd nai n */

B Errors

If thisfunction returns -1 to indicate afailure, one of the following (most common)
codes will be contained in dx_errno. For acomplete list of error codes and
definitions, refer to Appendix C.

ED42 BADDDEVICE Invalid or wrong device handle sent to the
function

ED42_NOFEATURESESSION No feature session has been opened on the
channel.

ED42_UNSUPPORTED Function not supported on this board

ED42 SYSTEM System level error

ED42 INVALARG Invalid argument passed to function

B See Also

d42_openfeatur on()
d42_writetodisplay()
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retrieves the current LCD/LED display

d42_display()

Name: int d42_display(devh, bufferp)

Inputs: intdevh - channel descriptor
char *bufferp - pointer to an application buffer. The buffer
will contain display datafor the selected
channel.
Returns: 0 - if success
-1 - if error; see Errors below.

Includes: D42LIBH

Mode: synchronous

B Description

The d42_display() function retrieves the current LCD/LED display (al phanumeric)
data and placesit in an application buffer. The application buffer must be 49 bytes,
and will hold an entire data string up to 48 bytes (see below) plusanull. The
length of the data string is 32 or 48 bytes for the supported PBXs. Byte 0 of the
display data corresponds to the top, left-most display element. The display datais
stored as a null-terminated ASCI| string. Refer to the PBX Integration User’s
Guide for more information specific to your PBX. Examples showing the contents
of the application buffer for each supported switch with adisplay less than or
equal to 48 bytes are shown below:

B Siemens Hicom - 48-digit display

|.\-()(:_ Ml @8 = & 0o gy a6 L= @2

data

4E 6F 65 6C 20 4D 63 4C 6F 75 67 68 6C 69 6E
20
01 2 3 45 6 7 8 91011121314
15

D¢ o o= u 1 L o=

20 20 20 20 20 20 20 20 43 6F 6E 73 75 6C 74
61
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
31

|t aom |

|74 69 6F 6E 3F 20 20 20 20 20 20 20 20 20 20 |
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d42_display() retrieves the current LCD/LED display

20
byte |32 33 34 35 36 37 38 39 40 41 42 43 44 45 46
a7

B MITEL SUPERSET 420 - 32-character display

| - N L - E" . I w N L~ = 4 N i s |

data |43 41 4C 4C 46 4F 52 44 57 41 52 49 4E 47 3F
20
e |0 1 2 3 4 5 6 7 8 9101112 13 14
15

|¥ .~ - N oo |

data |59 65 73 20 20 20 20 20 20 20 20 20 20 4E 6F
20
byte 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
31

data [xx XX XX XX XX XX XX XX XX XX XX XX XX XX XX
XX
byte |32 33 34 35 36 37 38 39 40 41 42 43 44 45 46
47

B Nortel Norstar - 32-character display

|1:ar.:-,:"=r

data |54 72 61 6E 73 66 65 72 20 20 20 20 20 20 20

bte |0 1 2 3 4 5 6 7 8 91011 12 13 14

data (20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
20
byte 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
31
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retrieves the current LCD/LED display d42_display()

data [xx XX XX XX XX XX XX XX XX XX XX XX XX XX XX
XX
byte |32 33 34 35 36 37 38 39 40 41 42 43 44 45 46
47

B Nortel Meridian 1 - 48-character display

data |61 32 01 00 04 05 20 20 20 20 20 20 20 20 20
20
bte|0 1 2 3 4 5 6 7 8 910 11 12 13 14
15

data 120 20 20 20 20 20 20 20 20 20 20 20 20 20 20
20
byte 116 17 18 19 20 21 22 23 24 25 26 27 28 29 30
31

data |20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
20
byte |32 33 34 35 36 37 38 39 40 41 42 43 44 45 46
47

Parameter Description

devh: specifies the valid channel device descriptor obtained by acall
to dx_open()
bufferp: pointer to the application buffer. The buffer will contain the

display datain ASCII format.

B Cautions

The application buffer must be 49 bytes. The length of the LCD display datais
48 bytes for the supported PBX listed above. All other supported PBXs have
longer-length LCD display data, sod42_displayex() must be used. The datais
stored as a null-terminated ASCI|I string. An application that passes anything
smaller will not be backward compatible.
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d42_display() retrieves the current LCD/LED display

If you execute a function that updates the display (e.g., set the message waiting
indicator, or show the calling number I1D), ensure that you allow time for the switch
to update the display before using d42_display( ), or you can call the
d42_display( ) function until valid display datais returned.

M Example

voi d nai n(voi d)

{

int devh;
int rc=0
char buf ferp[49];

/* Qpen Ghannel  Device */

if ( (devh = dx_open(“doxBICL", NLL) ) =1)
{

printf(“Bror dx_open()\n");

exit(-1);

} /* Bnd dx_open */

/* Vit for inconing call */

if ((rc=dxwring(devh, 2, DXONHIK -1))=1)
{

printf(“Bror dx.wring()\n");

dx_cl ose(devh);

exit(-1);
}

/* Gt the Dsplay Infornation */

if ((rc =d42.dispay(devh, bufferp)) =-1)
{

printf(“Bror dd2 display()\n");

dx_cl ose(devh);

exit(-1);
} /* Bnd d42 display */

printf(“Dsplay = %\n", bufferp);
dx_cl ose(devh);
} /* Bnd nain */

B Errors

If thisfunction returns -1 to indicate afailure, one of the following (most common)
codes will be contained in dx_errno. For acomplete list of error codes and
definitions, refer to Appendix C.

ED42 BADDEVICE Invalid or wrong device handle
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retrieves the current LCD/LED display d42_display()

ED42 UNSUPPORTED Function not supported on this board
ED42 _SYSTEM System level error

ED42 INVALARG Invalid argument passed to function
B See Also

d42_displayex()
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d42_displayex() retrieves the current LCD/LED display

Name: int d42_displayex(devh, bufferp)
Inputs: int devh - channel descriptor
Returns: char *bufferp - pointer to an application
buffer. The buffer will contain
display datafor the selected

channel.
buflen - length of buffer
Includes: 0 - if success
-1 - if error; see Errors below.

Category: D42LIBH
Mode: synchronous

B Description

The d42_displayex( ) function retrieves the current LCD/LED display
(alphanumeric) data and placesit in an application buffer. Unlike d42_display( ),
this function can retrieve display datalarger than 49 bytes. The buffer must be at
least 49 bytes, which would mean a data string of 48 bytes plus anull. The length
of the data string is 50 for the Lucent Definity G3 and the 75/85 PBXs 60 for the
Siemens ROLM; and 80 for the MITEL SX-200ML or SX-2000 PBXs. Byte O of the
display data corresponds to the top, left-most display element. The display datais
stored as anull-terminated ASCI| string. Refer tothe PBX Integration User’s
Guide for more information specific to your PBX. An example showing the
contents of the application buffer for each of the two supported switches with a
display larger than 48 bytesis shown below. d42_displayex() may also be used for
display sizes smaller than 48 bytes.

B Lucent Definity - 50-character display

data (20202020202020202020202020 202020 20 20 20 20 20 20 20 20 20
byte 01234567 809101112131415161718192021 222324

. o L 2 A o L /AN O o 2 L = A - N

data |52 45 4C45 41 53 45 20 41 4E 44 20 54 52 59 20 41 47 41 49 4E 20 20 20 20
byte (252627 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49
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retrieves the current LCD/LED display

d42_displayex()

B Siemens ROLM - 60-character display

|ili:-N?ERENI‘,.'E. 1 =

data
byte

43 4F 4E 46 45 52 45 4E 43 45 20 20 20 20 20 20 01 02 O3 20
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19

| TS TR =8 &

data
byte

2020 20 20 20 20 20 20 20 20 59 4F 55 52 20 50 4F 53 49 4
2021 222324252627 28293031 3233343536373839

| N 1

data
byte

49 4F 4E3A2020 01 20 20 20 20 20 20 20 20 20 20 20 20 20
40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59

B MITEL SUPERSET 430 - 80-character display

|' e B 1 AL T e NN = & - 2

data
byte

01 00 00 01 20 41 43 55 52 52 41 4E 20 49 53 20 43 41 4C4C
00 01 020304 0506 07 0809 10 11 12 13 14 15 16 17 18 19

|_ g

data
byte

49 4E 472020202020 20 20 20 20 20 20 20 20 20 20 20 20
2021 22324252627 282930313233343536373839

data
byte

20202020202020 20 20 20 20 20 20 20 20 20 20 20 20 20
40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59

data
byte

202020202020 20 20 20 20 20 20 20 20 20 20 20 20 20 20

60 61 626364656667 6869 7071L7273747576777879

Parameter Description

devh:

bufferp:

buflen:

specifies the valid channel device descriptor obtained by acall

to dx_open()

pointer to the application buffer. The buffer will contain the

display datain ASCII format.
length of buffer on entry.
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d42_displayex() retrieves the current LCD/LED display

B Cautions

The pointer to the application buffer is assumed to be large enough to hold the
entire string plus anull, and the total must be at least 49 bytes.

If you execute afunction that updates the display (e.g., set the message waiting
indicator, or show the calling number I1D), ensure that you allow time for the switch
to update the display before using d42_displayex( ), or you can call the
d42_displayex( ) function until valid display datais returned.
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retrieves the current LCD/LED display

d42_displayex()

M Example

voi d nai n(voi d)

{
int devh;
int bufl en = 50;
int rc=0
char buf ferp[50] ;

/* Qpen Ghannel Devi ce */

if ((devh = dx_open(“dooBICL", NLL)) = 1)
{

printf(“Bror dx_open()\n");

exit(-1);
} /* Bnd dx_open */

/* 6t for inconing call */
if ((rc =dxviring(devh, 2, DXOHIX -1))=1)

{
printf(“Bror dxwring()\n");
dx_cl ose(devh) ;
exit(-1);

}

/* Gt the Dsplay Infornation */
if ((rc =d42 disp ayex(devh, bufferp, buflen) =-1)

{
printf(“Bror d42_displayex()\n");
dx_cl ose(devh) ;
exit(-1);

} /* Bnd d42_di spl ayex */

printf(“Dsplay = %\n", bufferp);

dx_cl ose(devh) ;
}  /*Ednain*

B Errors

If thisfunction returns -1 to indicate afailure, one of the following (most common)
codeswill be contained in dx_errno. For acompletelist of error codes and

definitions, refer to Appendix C.

ED42 BADDEVICE Invalid or wrong device handle

ED42 UNSUPPORTED Function not supported on this board
ED42 SYSTEM System level error

ED42 INVALARG Invalid argument passed to function
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d42_displayex() retrieves the current LCD/LED display

ED42 MEMORY Buffer not large enough

B See Also
d42_display()
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allows messages to be returned to a board d42_getnewmessage()

Name: int d42_getnewmessage(channel, bufferp)

Inputs:  unsigned int channel - channel number
unsigned char *bufferp - pointer to buffer containing
message data
Returns: 0 - if success
-1 - if error; see Errors below

Includes: D42LIB.H
Mode: immediate

B Description

The d42_getnewmessage( ) function allows messages to be returned to a board
from aNorstar PBX. The function retrieves the next message for the specified
channel and placesit in the user buffer. Thisfeature has to be turned on by setting
the parameter DACH_MESG_Q with the dx_setparm( ) function

Parameter Description

channel specifies the channel number.
bufferp pointsto the buffer where messages are placed
B Cautions

Thisfunctionisvalid only with the Nortel Norstar PBX.

The pointer to the user buffer is assumed to be large enough to hold the entire
string plusaNULL, which isatotal of 49 characters. The associated buffer must
be 49 bytes. An application which passes anything smaller will not be backward
compatible.

B Example

int rc=0
unsi gned char buffer[49];
unsi gned int channel = 1;

/* Get new nessage */
if ( (rc=dd2 get newnessage(channel, &buffer))
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d42_getnewmessage() allows messages to be returned to a board

=BRID
{
printf("d42_get newnessage() — %l %, channel
=9, Mssage = %\n", chamnel, buffer);
}

el se

{

printf("od42_get newressage() = %l %\n", rc,
42 geterror(rc));

}

B Errors

If thisfunction returns -1 to indicate afailure, one of the following (most common)
codes will be contained in dx_errno. For acomplete list of error codes and
definitions, refer to Appendix C.

ED42 UNSUPPORTED Function not supported on this board
ED42_SYSTEM System level error

ED42 INVALARG Invalid argument passed to function
ERR_NOBOARD No board present

ERR_NODBFW No firmware loaded

ERR BADCH Invalid channel number

ERR NULLPTR Null pointer passed to function
ERR_QEMPTY M essage queue is empty
ERR_QOVRFLOW Message queueisfull

The final two messages listed are returned when the host computer PBX message
queueisfull or empty, respectively. Thisqueueis 8K, so up to 96 messages may
be stored before the overflow state occurs. When the queueis full, incoming
messages are lost until the application clears the queue.

B See Also
d42_closefeatur esession( )
d42_openfeaturesession()
d42 writetodisplay()
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retrieves the selected channel or board parameter d42_getparm()

Name: int d42_getparm(devh, parmnum, parmvalp)
Inputs: int devh - board or channel descriptor

int parmnum - parameter name

void *parmvalp - pointer to parameter value
Returns: 0 - if success

-1 - if error; see Errors below

Includes: D42LIBH
Mode: synchronous

B Description

The d42_getparm( ) function retrieves the selected channel or board parameter
and placesit in the application buffer (parmvalp). Depending on the parameter
retrieved, the datareturned can be either a character string or an integer. The
board and channel parameter that can beretrieved arelisted in

Table1.

Parameter Description

devh: specifiesthe valid board device or channel device descriptor
obtained by acall todx_open()
parmnum; contains the parameter nameto retrieve
parmvalp: pointer to the application variable that will receive the parameter
value
B Cautions

When retrieving a parameter, the application passes a pointer to avariable that will
contain the actual parameter value. This variable should be treated as an unsigned
integer for all parameters. The application should cast the parmval p parameter to a
(void *) to avoid compiler warnings.
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d42_getparm() retrieves the selected channel or board parameter

Table 1. Board and Channel Parameters for d42_getparm()

Board Parameters

Description

D4BD_CALLID

Enable Cdler ID
Values: 0 - disable (default)
1-enable

D4BD_GETSWITCHTTYPE

Obtains the switch type
Values:

PBX L4 - Lucent 75/85
PBX L2 - Lucent G3
PBX_SH - Siemens Hicom
PBX SR - Semens ROLM
PBX_NS - Norstar
PBX_M1 - Meridian 1
PBX_SX - MITEL SX-50

PBX_SX2 - MITEL SX-200ML
or SX-2000

D4BD_REPORT_RESET

Enable report reset
Values: 0 - disable (default)
1- enable

Channel Parameters

Description

D4CH_CHANNELSTATUS

Receive asynchronous channel status

messages

Values: 0 - disable (default)
1-enable

DACH_LC LAMP

Lamp to monitor for loop current

D4ACH_CHANNELUPDATE

Enable/Disable asynchronous LCD and
indicator updates

D4CH_CALLERIDAVAILABLE

Enables notification of Caller ID
availability using the
T_CALLERIDAVAILABLE event.
Values: 0 - disable (default)
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retrieves the selected channel or board parameter d42_getparm()

1-enable

D4CH_CHANNELSTATUS

Enables notification of achangein the
status of the channel.
Values. 0 - disable (default)

1- enable

DACH_SOFTKEYINPUT*

Enables notification of SoftKey input
usingthe T_SOFTKEYINPUT event.
Values. 0 - disable (default)

1- enable

D4ACH_TERMINATEFEATURE*

Enables notification when afeature
session is terminated.
Values. 0 - disable(default)

1- enable

* When d42_openfeaturesession( ) is called for a channel, the value of this parameter is set
automatically to 1 (enable) for that channel. When d42_closefeaturesession( ) is called, the
value of this parameter is set automatically to 0 (disable) for that channel.

B Example

vai d nai n(vai d)

{

int devh;
int rc=0
int par nmunm

unsigned int parnva p;

/* Qpen Board Devi ce */
if ((devh = dx_open(“doxBl”, NLL))=1)

{
printf(“Bror dx_open()\n");
exit(-1);

} /* Bnd dx_open */

if ( (ATDLEDTYFE (devh)) = TYP D'82M)
{

/* Get the Board Paraneter To See i f Speaker phone Mde is Enabl ed */
if ((rc=d42 getparnfdevh, DIBD NVTE (void *)&armval p)) = -1)
{

printf(“Bror d42 getparnfDIED SAMIBE)\n");
dx_cl ose(devh);
exit(-1);

} /* BEnd d42 get parm*/

/* Check if Speakerphone is enabl ed */
if (parmvalp =1)
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d42_getparm() retrieves the selected channel or board parameter

{
printf(“Speaker phone Mde i s ENVBLED);
elseif (parmvalp =0)
printf(“Speaker phone Mde is O SMRLHD);
} /* Bnd Qheck if Soeakerphone is enabl ed */

} /* end ATD4_BDIYFE */

dx_cl ose(devh);
} /* Bd nain */
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retrieves the selected channel or board parameter d42_getparm()

B Errors

If thisfunction returns -1 to indicate afailure, one of the following (most common)
codeswill be contained in dx_errno. For acompletelist of error codes and
definitions, refer to Appendix C.

ED42 BADDEVICE Invalid or wrong device handle
ED42 UNSUPPORTED Function not supported on this board
ED42 SYSTEM System level error
ED42 INVALARG Invalid argument passed to function
B See Also

d42_setparm()
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d42_getver()

retrieves the board firmware or library version

Name:
Inputs:

Returns:

Includes:

Mode:

int d42_getver(devh, bufferp, flag)

int devh - board descriptor

char *bufferp - pointer to an application buffer
containing the version information

int flag - determinesif firmware or library
version isretrieved

0 - if success

-1 - if error; see Errors below.

D42LI1B.H

synchronous

B Description

The d42_getver () function retrieves the board firmware or library version and
placesit in an application buffer. The application buffer is at least 100 byteslong
and will contain either the firmware or library version number in the following

format:

Firmware

Library

42

Frnmare Version: XX XX type YY.YY

where: X.XX isthe version number
type isthe type of release (Alpha, Beta, Experimental, or
Production)
Y.YY isthe alphaor experimental number

FHle Version: YY.MMXX XX Product Version: YY. MM XX XX

where: YY isthe year
MM isthe month
X isanumber



retrieves the board firmware or library version d42_getver()

Parameter ~ Description

devh: specifies the valid board device descriptor obtained by acall to
dx_open()

bufferp: pointer to the application buffer that will contain the version data

flag: determinesif the firmware or library version number isplaced in

the application buffer.

VER_D42FIRMWARE - returns the D/42-xx or PBX Integration
board firmware version

VER_D42LIB - returnsthe D42 library (D42L1B) version

B Cautions

The application buffer must be at least 100 bytes.

B Example

voi d nai n(voi d)
{
int devh;
int rc=0
char buf f er [ 100] ;

/* Qpen Board Device */

if ((devh = dx_open(“doxBl”, NLL))=1)
{

printf(“Bror dx_open()\n");

exit(-1);
} /* Bnd dx_open */

/* Gt the Armare \ersion */
if ((rc=0d42 getver(devh, bufferp, VER DI2H RW¥E)) = -1)

{
printf(“Bror d42 getver()\n");
dx_cl ose(devh) ;
exit(-1);

} /* Bnd 042 getver */

/* Aint the Frmare \ersion /*
printf(“9%, bufferp);

dx_cl ose(devh);
} /* BEnd nain */
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d42_getver() retrieves the board firmware or library version

B Errors

If thisfunction returns -1 to indicate afailure, one of the following (most common)
codes will be contained in dx_errno. For acomplete list of error codes and
definitions, refer to Appendix C.

ED42 BADDEVICE Invalid or wrong device handle

ED42 UNSUPPORTED Function not supported on this board
ED42 SYSTEM System level error

ED42 RDFWVER Error reading firmware version
ED42 INVALARG Invalid argument passed to function
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retrieves the called/calling number ID

d42_gtcallid()

Name: intd42_gtcallid(devh, bufferp)

Inputs: intdevh - channel descriptor
char *bufferp - pointer to an application buffer containing
called/calling number 1D data
Returns: O - if success
-1 - if error; see Errors below

Includes: D42LIBH

Mode: synchronous

Description

The d42_gtcallid( ) function retrieves the called/calling number 1D of the incoming
call and placesit in an application buffer. The application buffer must be 49 bytes,
and will hold the entire data string (see below) plusanull. The length of the data
string is variable. Refer to the PBX Integration User’ s Guide for more information
specific to your PBX. An example showing the contents of the application buffer
for any supported switch isasfollows:

text

byte

bb 2 2 1 _ 2 2 4
20 32 32 31 5F 32 32 34 00 XX XX XX XX XX XX
XX

0 1 2 3 45 6 7 8 9101112 13 14
15

XX
XX
16
23

XX XX XX XX XX XX

17 18 19 20 21 22

text
data

XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX
XX

XX
XX

XX XX XX XX XX XX

byte |24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 40 41 42 43 44 45 46
39 47

Par ameter Description

devh: specifiesthe valid channel device descriptor obtained by a

bufferp:

call todx_open()

ID isplaced here

pointer to the application buffer. The called/calling number
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d42_gtcallid() retrieves the called/calling number ID

B Cautions

The application buffer must be 49 bytes. The length of the called/calling number
ID datais variable (not exceeding 48 bytes), and is stored as a null-terminated
ASCII string (total length--49 bytes).

NOTE: Since the called/calling number |ID datais not always sent by the PBX
prior to the ring event, the application should be set up to answer acall
only after the second ring to ensure that the correct called/calling 1D data
is obtained.

B Example

voi d i n(va d)

{

int devh;
int rc=0
char buf ferp[ 49 ;

/* Gpen Ghannel  Device */

if ((devh = dx_open(“dooxBICL", NLL))=1)
{

printf(“Bror dx_open()\n");

exit(-1);
} /* BEnd dx_open */

/* Vit for inconing call */

if ((rc=dxwring(devh, 2 DXOHIK -1))=1)
{

printf(“Bror dxwring()\n’);

dx_cl ose(devh);

exit(-1);
}

/* Gt the Glling/ Giller 1d*/

if ((rc=d42gtcalid(devh, bufferp)) =-1)
{

printf(“Bror d42 gtcallid()\n");

dx_cl ose(devh);

exit(-1);
} /* Bnd dd2 gteallid */

printf(“Gller 1d=9%\n",bufferp);

dx_cl ose(devh);
} /* Bnd nai n */

46



retrieves the called/calling number ID d42_gtcallid()

B Errors

If thisfunction returns -1 to indicate afailure, one of the following (most common)
codeswill be contained in dx_errno. For acompletelist of error codes and
definitions, refer to Appendix C.

ED42 BADDEVICE Invalid or wrong device handle

ED42 UNSUPPORTED Function not supported on this board
ED42 SYSTEM System level error

ED42 INVALARG Invalid argument passed to function
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d42_indicators() retrieves the current LCD or LED indicators

Name: intd42_indicators(devh, bufferp)

Inputs: intdevh - channel descriptor
char *bufferp - pointer to an application buffer
containing the indicators data
Returns: 0 - if success
-1 - if error; see Errors below

Includes: D42LIBH
Mode: synchronous

B Description

The d42_indicator s() function retrievesthe current LCD or LED indicators status
and placesit in an application buffer. The application buffer must be 49 bytes, and
will hold the entire bit mask (see below) representing the status of each indicator.
Refer to the PBX Integration User’s Guide for more information specific to your
switch. Examples showing the contents of the application buffer for each
supported switch are as follows:

PBX Number of Indicators
Lucent 7434 4-wire 41 indicators
Lucent 8434 2-wire 34 indicators
SiemensROLM 35 indicators
Siemens Hicom 12 indicators
MITEL SUPERSET 400 12 indicators
Nortel Norstar M 7324 24 indicators
Nortel Meridian 1 M2616 16 indicators
Parameter Description
devh: specifiesthe valid channel device descriptor obtained by a
call todx_open()
bufferp: pointer to the application buffer; the indicator is placed here
B Cautions

The application buffer must be 49 bytes. The length of the lineindicator datais
variable (currently 126-34 bytes), and is stored as bit mask. An application that
passes anything smaller will not be compatible.
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retrieves the current LCD or LED indicators d42_indicators()

B Lucent 7434 (4-Wire) and Lucent 8434 (2-Wire)

On the Lucent 7434 telephone, there are atotal of 34 sets of line indicators (a set of
two indicators, with red on the left and green on the right). Twelve LEC Line
Indicators are located to the left of line keys 00-23. In addition, there are 10 LEC
Line Indicators located to the left of line keys 24-33 (see Figure 1).

Likethe 7434, the Lucent 8434 also has atotal of 34 sets of line indicators (a set of
two indicators, with red the top and green on the bottom) on the Lucent 8434
telephone, but their arrangement is somewhat different (see Figure 2). Twelve
LEC Line Indicators are located to the left of line keys00-11 and 12 LEC Line
Indicatorsto the right of keys 12-23 on the Lucent 8434 telephone. In addition,
there arefive LEC Line Indicators located to the left of line keys 24-28 and five LEC
Line Indicatorslocated to the right of line keys 29-33.

For both phones, the indicator status data stored in the application buffer is 34
byteslong. Bytes 0-33 contain the indicator status of Feature Buttons 0-33,
respectively.

Asmentioned above, each line or feature button actually has two indicator lights.
Thered indicator tells the user that the lineis being used or that the line will be the
one used when the handset is lifted. The green indicator (bottom on the 8434 and
right on the 7434) tellsthe user that the line or feature isin use. In other words,
when you pick up the handset or press a feature button, the green indicator goes
on.

When acall is on hold, the green indicator for that line flashes and the red

indicator goes off. Thered light is either off or on (avalue of eight [0x08] indicates
ON), while the green light has six possible values.
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d42_indicators() retrieves the current LCD or LED indicators

The status of the indicatorsis obtained by bitwise-ANDing the returned value
from the green light with the value from the red light (green light value + red light
value). In other words, the value for aline indicator in use with a call would be
nine--0x08 (for red light on) + 0xO1 (for green light on). The status conditions for
each byte of the green light are defined as follows:

Vaue (in HEX) State
0x00 off

0x0L on

ox02 ringing
ox03 hold
Ox04 error
0x05 unknown

M Example

If the datafor byte 19 is 0x09 and byte 28 is 0x03, the red and green indicators are
on for Feature Button 19 indicating that the lineisin use for acall, and the green
indicator for Memory Button 28 is flashing, indicating that the call is on hold. The
contents of the application buffer are shown below.
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Figure 1. Lucent 7434 (4-wire) Telephone Indicators
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Figure 2. Lucent 8434 (2-wire) Telephone Indicators
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B Siemens ROLM

Thereare 35 LED Line Indicatorslocated to the | eft of feature keys 01-09, 11-29, 31-
35, and 36-37 on the ROL M phone 400 telephone (see Figure 3), for atotal of 35
LED LineIndicators. Thelineindicator status data stored in the application buffer
is 39 byteslong. Bytes 00-39 contain the indicator status for Feature Keys 01-37.
Feature Key 01 isthe Mail Box or message waiting indicator. Byte 39 is used for
the Call Waiting Indicator LED. Note that keys 10, 30, 38-4 0 do not haveline
indicator LEDs.

Vaue (in HEX) State
Ox00 off

O0x01 on

ox02 ringing
Ox03 hold
ox04 error
0x05 unknown

B Example
If the datafor byte 06 is 0x02, the indicator for Feature Key 11 isindicating ringing.

If the datafor byte 08 is 0x03, the indicator for Feature Key 09 isindicating hold.
The contents of the application buffer are shown below.
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d42_indicators() retrieves the current LCD or LED indicators

Figure 3. ROLMphone 400 Telephone Indicators

B Siemens Hicom

Thereare 12 LED Line Indicatorslooked to the right of Feature Keys 00-11on the
Hicom Optiset E telephone. The lineindicator status data stored in the application
buffer is 12 byteslong. Bytes 0-11 contain the indicator status for line keys 00-11,
respectively.

Value (in HEX) State
0x00 off

0x01 on

0x02 ringing
ox03 hold
oxo4 error
Ox05 unknown

B Example

If the datafor byte 04 is 0x02, theindicator for Feature Key 04 isindicating ringing.
The contents of the application buffer are shown below.

Feature Key 03
Feature Key 07
Feature Key 08
Feature Key 09
Feature Key 10
Feature Key 11

8| Feaure Key 00

8| Feature Key 01

8| Feature Key 02
o

S

S Feature Key 04 |
8| Feature Key 05

8| Feawre Key 06
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Byte|24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
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retrieves the current LCD or LED indicators

d42_indicators()

M MITEL SX SUPERSET Telephones

Therearesix LCD Line Indicators located to the left of Personal Keys 00-05 and six

LCD LineIndicatorsto the right of keys 06-11 on the MITEL SUPERSET 400 Series

telephones (see Figure 5), for atotal of 12 LCD Line Indicators. The lineindicator
status data stored in the application buffer is 12 byteslong. Bytes 0-11 contain the
indicator status for line keys 00-11, respectively.

Value (in HEX) State
0x00 off

0x01 on

0x02 ringing
ox03 hold
oxo4 error
Ox05 unknown

B Example

If the datafor byte 7 is 0x02, theindicator for Personal Key 07 isindicating ringing.

The contents of the application buffer are shown below.
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B Nortel Norstar M7324

Asshown inFigure6, thereare 24 LCD Line Indicators located between
Programmable Memory Buttons 00-23 on the Model 7324 telephone. The indicator
status data stored in the application buffer is 24 byteslong. Bytes 00-23 contain
the indicator status of Memory Buttons 00-23, respectively. The status data for
each byteis defined as follows:

Value (in HEX) State
0x00 off

0x01 on

0x02 ringing
ox03 hold
oxo4 error
Ox05 unknown

NOTE: These status indicators are different from those used with the Nortel
Norstar and the D/42-NS board. The PBX Integration board uses the
same status indicators for all supported PBXs.

B Example
If the datafor byte 16 is 0x02 and byte 19 is 0x01, the indicator for Memory Button

16 indicates ringing and the indicator for Memory Button 19 is on. The contents of
the application buffer are shown below.
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Figure 6. Nortel Model 7324 Telephone Indicators
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B Nortel Meridian 1

AsshowninFigure 7, thereare 16 LCD Line Indicators located between
Programmable Memory Buttons 00-15 on the Model 2616 telephone. The indicator
status data stored in the application buffer is 24 byteslong. Bytes 00-23 contain
the indicator status of Memory Buttons 00-23, respectively. The status data for
each byteis defined as follows:

Value (in HEX) State
0x00 off

0x01 on

0x02 ringing
ox03 hold
oxo4 error
Ox05 unknown

B Example

If the datafor byte 04 is 0x01 and byte 10 is 0x02, the indicator for Memory Button
04 ison and the indicator for Memory Button 10 is alerting. The contents of the
application buffer are shown below.

Memory Button 05
Memory Button 09
Memory Button 12
Memory Button 13
Memory Button 14
Memory Button 15

8 | Memory Button 00
8 |Memory Button 03
8 [Memory Button 06
8 Memory Button 07
8 Memory Button 08
S Memory Button 10 |
© | Memory Button 11
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09
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retrieves the current LCD or LED indicators

d42_indicators()

M Example
voi d nai n(voi d)
{
int devh;
int rc=0
int count ;
char buf ferp[49];

/* Qpen Ghannel Devi ce */

if ((devh = dx_open(“dooBICL", NLL)) = 1)
{

printf(“Bror dx_open()\n");

exit(-1);
} /* Bnd dx_open */

/* 6t for inconing call */
if ((rc =dxviring(devh, 2, DXOHIX -1))=1)

{
printf(“Bror dxwring()\n");
dx_cl ose(devh) ;
exit(-1);

}

/* Gt the Glling/ Gl ler 1d*/
if ((rc =d42 gicalid(devh, bufferp) =-1)

{
printf(“Bror 042 gtcallid()\n");
dx_cl ose(devh) ;
exit(-1);

} /* Bnd dd2 gecal lid */

printf(“Gller Id=%\n", bufferp);
/* Gt the Indicator Infornation */
if ( (rc=d42indicators(devh, bufferp)) =-1)

printf(“Bror dd2indicators(): Bror Gde: %A N, dx errno);
dx_cl ose(devha);
exit(-1);

} /* Bnd d42_i ndi cat ors*/

for (count =0; count < 49; count+)

{
printf(“Indicator % =9%in", count, bufferp[count]);
}

dx_cl ose(devh);
} /* Bnd nain */
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d42_indicators() retrieves the current LCD or LED indicators

B Errors

If thisfunction returns -1 to indicate afailure, one of the following (most common)
codes will be contained in dx_errno. For acomplete list of error codes and
definitions, refer to Appendix C.

ED42 BADDEVICE Invalid or wrong device handle

ED42 UNSUPPORTED Function not supported on this board
ED42 SYSTEM System level error

ED42 INVALARG Invalid argument passed to function
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retrieves the current LCD or LED indicators d42_indicatorsex()

Name: intd42 mdlcatorsex(devh bufferp, buflen)

Inputs: intdevh channel descriptor
char *bufferp - pointer to an application buffer
containing the indicators data
buflen - length of buffer
Returns: 0 - if success
-1 - if error; see Errors below

Includes: D42LIBH
Mode: synchronous

B Description

The d42_indicator sex( ) function retrieves the current LCD or LED indicators
status and placesit in an application buffer. Unlike d42_indicator s(), this function
canretrieve indicator datalarger than 49 bytes. The information isreturned asa
null-terminated ASCI| string. The buffer must be at least 49 bytes, which would
mean a data string of 48 bytes plusanull. The application buffer holds the entire
bit mask (see below) representing the status of each indicator. Refer to the PBX
Integration User’s Guide for more information specific to your switch.

Parameter Description
devh: specifiesthe valid channel device descriptor obtained by a
call todx_open()
bufferp: pointer to the application buffer; the indicator is placed here
buflen: length of buffer
B Cautions

Only size bytes of data are copied to the buffer.
The buffer must be NULL terminated.

B Nortel Norstar M7324

Note that the following example shows a phone with just 24 indicators. Y our
phoneisnot limited to 49 bytes when using the d42_indicatorsex() function. As
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d42_indicators(), retrieves the current LCD or LED indicators

shown in Figure 6, thereare 24 LCD Line Indicators located between
Programmable Memory Buttons 00-23 on the Model 7324 telephone. The indicator
status data stored in the application buffer is 24 byteslong. Bytes 00-23 contain
theindicator status of Memory Buttons 00-23, respectively. The status datafor
each byte is defined as follows:

Vaue (in HEX) State
Oox00 off

Oox01 on

ox02 ringing
0x03 hold
ox04 error
Ox05 unknown

NOTE: These statusindicators are different from those used with the Nortel
Norstar and the D/42-NS board. The PBX Integration board usesthe
same status indicators for all supported PBXs.

B Example
If the data for byte 16 is 0x02 and byte 19 is 0x01, the indicator for Memory Button

16 indicates ringing and the indicator for Memory Button 19 is on. The contents of
the application buffer are shown below.
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d42_indicators(),
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Figure 8. Nortel Model 7324 Telephone Indicators
B Example
voi d i n(va d)
{
int devh;
int rc=0
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char bufferp[ 81] ;

/* Qpen Ghannel Device */
if ( (devh = dx_open("doxBLQL", NLL)) = -1)
{
printf("Bror dx_open()\n");
exit(-1);
} /* Bnd dx_open */

/* Véit for incomng call */
if ((rc=dxwring(devh, 2, XOHIX -1)) =-1)

{
printf(“Bror dx.wring()\n");
dx_cl ose(devh);
exit(-1);

}

/* Gt the Glling/Glller 1d*/
if ((rc=d42 gtcalid(devh, buffer)) =-1)
{
printf(“Bror d42 gtcallid()\n");
dx_cl ose(devh);
exit(-1);
} /* Bnd dd2 gecal lid */

printf(“Gller 1d =%\, buffer);

/* Get the Indicator Infornation */

if ((rc =0d42.indicatorsex(devh, buffer,80)) =-1)

{
printf(“Bror dd2 indi catorsex(): Bror Qde 9%Xn", AID/ LASTHR (devh));
dx_cl ose(devh);
exit(-1);

} /* Bnd 0420 ndi cat or sex*/

for (count =0; count < 80; count+)
printf(“Indicators = YA n", buffer[count]);

dx_cl ose(devh);

} /* Bdrain®
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retrieves the current LCD or LED indicators d42_indicators(),

B Errors

If thisfunction returns -1 to indicate afailure, one of the following (most common)
codeswill be contained in dx_errno. For acompletelist of error codes and
definitions, refer to Appendix C.

ED42 BADDEVICE Invalid or wrong device handle

ED42 UNSUPPORTED Function not supported on this board
ED42 SYSTEM System level error

ED42 INVALARG Invalid argument passed to function
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d42_openfeaturesession() opens a feature session

Name:

Inputs:

Returns:

Includes:
Mode:

int d42_openfeaturesession(devh, szDnNumber, piTermType,

iEvtMask)

int devh - channel number

char * szDnNumber - specifiesthe extension for
session

int piTermType - pointer to type of terminal display

int iEvtMask - type of events session will
recognize

0 - if success

-1 - if error; see Errors below

D42LI1B.H

synchronous

B Description

The d42_openfeatur esession( ) function opens a feature session on a specified
channel and phone set specified by an extension number in the buffer. Once a
feature session is opened, the user may use the functions that require a feature
session to be open, for example, d42_writetodisplay(). The eventsthat require a
feature session to be open--for example T_SOFTKEYDATAREADY--are aso
enabled. The user must pass avalid extension number to the function to establish
the feature session with the board channel and the extension number specified.

Thetype of display the phone set has availableis returned when the
d42_openfeaturesession( ) function iscalled.

Parameter Description

devh: specifies the channel number.

szDnNumber:  specifies the extension of the phone set on which the feature
session isto be opened

piTermType: pointsto an unsigned integer that contains a value indicating
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what type of display is available on a phone set. The
following values define the type of display available
0x00 or 0x01: no display available
0x02: 16 byte display
0x03: 32 byte display



opens afeature session d42_openfeaturesession()

Parameter Description

iEvtMask The eventsto be received during the feature session. These
may be either D42 EVT_SOFTKEY (receive notification of
button pushes) or D42 EVT_ASYNCCLOSEFEATSESSION
(receive notification of feature session close).

B Cautions
Thisfunction isvalid only with the Nortel Norstar PBX.
Only one feature session is supported per channel.

This function sets the parameter values for the channel parameters
DACH_SOFTKEYINPUT and DACH_TERMINATEFEATURE to 1 for enabled.

B Example
voi d nai n(voi d)
{
int devh;
int rc=0;
char szDnNuner = “221”;
int i Terninal Type;
int iBtMsk = D2 BVT_ SIFTKEY | D2 BV ASNGD CHFEATSESY ON

/* Qpen Ghannel  Device */

if ((devh = dx_open("doxBICL", NLL) ) =-1)
{
printf("Eror dx_open()\n");
exit(-1);
} /* Bnd dx_open */

/* Qpen a feature sessi on */
if ((rc = d42 openfeaturesession (devh, szDnNunber, & Terninal Type, i BtMsk )) = -1)
{
printf(“Bror d42 cl osef eat uresessi on():\n");
dx_cl ose(devh);
exit(-1);
} /* BEnd d42 brdstat us*/

/*sonething i s done */

/* close the feature session */
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d42_openfeaturesession() opens a feature session

if ((rc = d42 closefeaturesession (devh)) = -1)

{

printf(“Bror d42 closef eat uresession():\n");
dx_cl ose(devh);

exit(-1);

} /* Bnd d42 brdstat us*/

dx_cl ose(devh);
} /* Bnd nai n */

B Errors

If thisfunction returns -1 to indicate afailure, one of the following (most common)
codes will be contained in dx_errno. For acomplete list of error codes and
definitions, refer to Appendix C.

ED42 BADDDEVICE Invalid or wrong device handle sent to the
function

ED42 UNSUPPORTED Function not supported on this board

ED42 SYSTEM System level error

ED42 INVALARG Invalid argument passed to function

B See Also

d42_closefeatur esession( )
d42_writetodisplay()
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sets a board or channel parameter d42_setparm()

Name: int d42_setparm(devh, parmnum, parmvalp)

Inputs: intdevh - board or channel descriptor
int parmnum - parameter name
void * parmvalp - pointer to an application buffer
containing the parameter value
Returns: 0 - if success
-1 - if error; see Errors below

Includes: D42LIBH
Mode: synchronous

B Description
The d42_setparm( ) function sets aboard or channel parameter. Depending on the

parameter to be set, the value can be either a character string or an integer. The
input board and channel parameter values for parmnum are listed in Table 2.

Parameter Description

devh: specifies the valid board device or channel device descriptor
obtained by acall todx_open()

parmnum; contains the parameter name to update

parmvalp: application buffer containing the parameter value

NOTE: Setting board parameters affects all the channels on the board, but
setting channel parameters affects only the specified channel.
To set board parameters the following requirements must be met:
the board must be open
all channels on the board must be closed
To set channel parameters the following requirements must be met:
the channel must be open
the channel must beidle
Thisfunction returns afailureif:

the board or channel descriptor isinvalid
any channels are open when setting board parameters
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d42_setparm() sets a board or channel parameter

when setting channel parameters, the channel isnot open and idle
aread-only parm is specified

the value of parmnum isinvalid

parmnum is not supported on the specified board

an MF parm is specified while MF detection is enabled

B Cautions

When setting a parameter, the user passes a pointer to a variable containing the
new parameter value. This variable should be treated as an unsigned integer for all
parameters. The application should cast the parmvalpparameter to a (void *) to
avoid compiler warnings.

Table 2. Board and Channel Parameters for d42_setparm()

Board Parameters Description
D4BD CALLID Enable Cdler ID
- Values. 0- disable (default)
1-enable
D4BD_REPORT RESET Enable report reset
Values: 0 - disable (default)
1-enable
Channel Parameters Description
DACH CHANNELSTATUS Receive asynchronous channel
- Values. 0 - disable (default)
1- enable
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sets a board or channel parameter

d42_setparm()

M Example

voi d nai n(voi d)

{
int devy
int rc=0

unsi gned i nt parnval p = 1,

/* Qpen Board Devi ce */
if ((devh = dx_open(“doxBl”, NLL))=1)

{
printf(“Bror dx_open()\n");
exit(-1);

} /* Bnd dx_open */

if ( (ATDLEDIYFE ( devh )) = TYP D'&2M)
{

/* Set the Board Paraneter To Ehable Glling/ Gller Id */
if ((rc=d42setparnfdevh, DIBD GALID (void *)&arnvalp)) = -1)
{

printf(“Bror d42 setparnfDIED CALID\n");
dx_cl ose(devh);
exit(-1);

} /* Bnd d42_set parm*/

} 1* end ATD4 EDIYFE */

dx_cl ose(devh) ;
} /* Bnd nain */

B Errors

If thisfunction returns -1 to indicate afailure, one of the following (most common)
codeswill be contained in dx_errno. For acompletelist of error codes and

definitions, refer to Appendix C.

ED42 BADDEVICE Invalid or wrong device handle
ED42 UNSUPPORTED Function not supported on this board
ED42 _SYSTEM System level error
ED42 INVALARG Invalid argument passed to function
B See Also

d42_getparm()
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d42_writetodisplay() places information on a phone set’s display

Name: int d42_writetodisplay(devh, szMsg)

Inputs: intdevh - channel device

char *szMsg - message to be displayed
Returns: O - if success

-1 - if error; see Errors below

Includes: D42LIBH
Mode: synchronous

B Description

The d42_writetodisplay() function placesinformation on a phone set’ s display.
An ASCII string held within the character buffer contains the information shown
on the phone set display, if afeature session has been successfully established
using the d42_openfeaturesession( ) function. The maximum size of the display
buffer is dependent on the type of phone set display on the channel that the
function calls.

The maximum size of the buffer is returned by the d42_openfeaturesession( )
function when afeature session is established.

Parameter Description

devh specifies the channel device
szMsg specifies the message to display on a phone set during afeature
session.
M Cautions

Thisfunction isvalid only with the Nortel Norstar PBX.

The pointer must point to abuffer that is 49 characterslong even though the
displays supported will accept a maximum of either 16 or 32 characters.

A feature session must be opened using the d42_openfeaturesession( ) function
to use the d42 writetodisplay() function.
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places information on a phone set’s display d42_writetodisplay()

M Example
voi d nai n(voi d)
{
int devh;
int rc=0
char szDnNunfer = “221";
int i Terninal Type;
int i Bvthask = DI2 EVT SOFTKEY | D12 BV ASYNDOLCREFEATSESS ON

/* Qpen Ghannel  Devi ce */

if ( (devh = dx_open("doxBLCL", NLL)) = 1)
{
printf("Bror dx_open()\n");
exit(-1);
} /* Bnd dx_open */

/* Qpen a feature session */
if ( (rc = d42 openfeaturesession (devh, szDnNunber, & Terninal Type, i BvtMssk )) = -1)
{
printf(“Bror d42 cl osef eat uresessi on():\n");
dx_cl ose(devh);
exit(-1);
} /* Bnd d42_brdst at us*/

42 witetodisplay (devh, “Thisis atest”);

/* close the feature session */
if ( (rc =d42 cl osefeat uresessi on (devh)) = -1)
{
printf(“Bror d42 cl osef eat uresessi on():\n");
dx_cl ose(devh);
exit(-1);
} /* Bnd dd2 brdst at us*/

dx_cl ose(devh) ;
}  /* Ednain*

B Errors

If thisfunction returns -1 to indicate afailure, one of the following (most common)
codeswill be contained in dx_errno. For acomplete list of error codes and
definitions, refer to Appendix C.

ED42 BADDDEVICE Invalid or wrong device handle sent to the
function
ED42 NOFEATURESESSION No feature session has been opened on the
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d42_writetodisplay()

places information on a phone set’s display

ED42_UNSUPPORTED
ED42_SYSTEM
ED42 INVALARG

B See Also
d42_closefeatur esession( )
d42_openfeaturesession()
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Function not supported on this board
System level error

Invalid argument passed to function



4. Programming Considerations

Specific information about using the D/42 runtime library to perform PBX functions
isincluded in this chapter. A general description of the PBX functions and
considerations unique to each supported PBX system are included for the
following:

Opening achannel onaPBX Integration board

Accessing PBX features using dial strings
turn on/off message waiting indicators
dia programmable keys
call transfer

Disconnect supervision

Converting existing D/4x applications into D/42 applications
4.1. Opening a Channel on the PBX Integration Board

B Description

During initialization of the system, the R4 firmware file is downl oaded to the board.
Once Firmware is downloaded, the appropriate PBX Signaling Link firmware load
fileis downloaded to a specified areain memory on the board. The PBXDRVR sub-
system then downloads and startsthis PBX Signaling Link firmware fromits place
in memory. The PBX Signaling Link firmware can then begin to synchronize with
the PBX (assuming that the board is physically connected to the PBX). This
process can take up to 60 seconds to complete. During thistime period, the board
should not receive any calls from the PBX. Y our application should ensure that the
boardis“alive’ before any other functions are accessed.

NOTE: Failureto ensure that the connection is established (synchronized)
causes unpredictable results.
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After synchronization is complete, the dx_open() function is used to open the
channel by using avalid device nameto identify the channel you wish to open.
The oflags parameter is used to set the attributes of the channel being opened.
The attributes determine what types of /O functions (recording and playback of
voice data) can be performed on the open channel.

B Example

int cd /* channel descriptor */
int sysinit()
{

/* open the channel VOB */
if ((cd = dx open(“VOBIA@',ORDR) = -1
{
/* process error */
exit(1);
}

/* vait for 60 seconds for swtch */
9 eep(60000L) ;

eit(0);

The dx_close() function is used to close a previously opened channel. Once the
channel isclosed, a process can no longer perform any action on that channel
using that device handle. See the Voice Software Reference for moreinformation
about the dx_open() and dx_close() functions.
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4.2. Accessing PBX Features Using Dial Strings

Y ou can access PBX features such as turning on and off a message waiting
indicator, dialing programmable keys, and transferring calls, using dial stringsin
the dx_dial() function. dx_dial() isaD/4x voice function. For detailed information
on how to use this function, see the Voice Software Reference .

Input parameters for the dx_dial() function are defined as follows:

dx_dial()
Name: int dx_dial(cd, dialstrp, capp, mode)
Inputs: int cd * channel descriptor
char *dialstrp * pointer to ASCIIZ dial string
DX_CAP*capp * pointer to Call Progress Analysis Parameter
structure
unsigned short mode ¢ asynchronous/synchronous setting and call
analysisflag

The dial string accepts escape sequences that are used to access PBX features.
Acceptable ASCII characters for each dial string are the standard DTMF dialing
and control characters described in the Voice Software Reference, and the
additional characters described in the following paragraphs.

The procedure for accessing afeatureis asfollows:

1. Setthehook state (on-hook or off-hook) required for dialing the feature dial
string.

2. Usethe appropriate dia string (e.g., <ESC>K).

NOTE: Insome cases, apause (“,”) may be needed after the entire dial string to
give the switch enough time to respond to the command before issuing
the next command.
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4.2.1. On-Hook and Off-Hook Dialing Note

When using the PBX Integration board with the supported Mitel and Siemens
PBXs, you can make a connection without explicitly going off-hook. With a
channel in the on-hook state, if youdx_dial() avalid extension, you can make a
connection. However, if you do adx_sethook() to go back on-hook, you cannot
go back to the on-hook state no matter how many on-hooks are performed. Y ou
must dx_sethook () off-hook, then on-hook (or dx_dial() the Release key, in the
case of the Siemens).

4.2.2. Turn On the Message Waiting Indicator

B Description

A dial string instructsthe PBX to light the message waiting indicator on the
specific extension. The dial string contains the following components:

<ESC> the ASCII escape character (Ox1B).

command an ASCII character that identifies the “turn on message
waiting indicator” feature.
, pause (optional)

<extension> the number of the extension whose message waiting
indicator isto belit.

Thedial string for all sported PBXsislisted below.

NOTE: The pauseinthedial string is sometimes needed to give the PBX timeto
activate the feature. The command character is case sensitive. Characters
with the incorrect case are ignored.

B Turn On the Message Waiting Indicator Dial String

<ESC>0,<extenson>,<ESC>0
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All PBXs- Except Nortel Meridian

For all supported PBXs, except Nortel Meridian, usethe following technique to
turn on the MWI using dx_dial() and the dial string.
1) Go Off Hook using dx_sethook ()

2) Call thedx_dial() function. Thedia string is <ESCO><extention><ESCO>
3) Go On hook using the dx_sethook() again

Use the optional pause character (comma) in the dial string when necessary.

Nortel Meridian - Exception

For the Nortel Meridian Switch only, skip items 1 and 3 above:
The combined use of dx_sethook() and dx_dial() does not work for MWI.

We also strongly recommend use of pause characters (comma) in the dial
string to avoid problems.

Characters are case sensitive.

M Example

unsigned int cd; /* channel descriptor  */
char digstr[40];

int tunonnv()
{

/* set up dia string */
swtch (ATDL GHIYFH cd) )
{
case TYP D 82M:
case TYP D824
case TYP D822
sprintf(digstr,”%o0, 555, %0, BSC EX);
break;
}

/* turn on nessage vai ting i ndicator on ext. 555 */
if (dx dial(cddgstr,NLL, BV SIN) =-1)
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{
printf(“\nDal failedn');
exit (1);

}

return (0);
}
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4.2.3. Turn Off the Message Waiting Indicator Dial String

B Description

A dial string instructs the PBX to turn off the message waiting indicator on the
specific extension. The dial string contains the following components:

<ESC> the ASCI| escape character (1B hex).

command an ASCI|I character that identifies the “turn off message
waiting indicator” feature.
, pause (optional)

<extension> the number of the extension whose message waiting
indicator isto be turned off.

Thedial string for all supported PBXsis listed below.

NOTES: 1. Thepauseinthedial string is sometimes needed to give the PBX time
to activate the feature. The command character is case sensitive.
Characters with the incorrect case areignored.

B Turn Off the Message Waiting Indicator Dial String

<ESC>F,<extenson><ESC>F

All PBXs- except Nortel Meridian

For all supported PBXsexcept Nortel Meridian, usethe following technique to
turn off the MWI using dx_dial() and the dial string.

1) Go Off Hook using dx_sethook()

2) Call thedx_dial() function. The dia string is <ESCF><extention><ESCF>

3) Go On hook using the dx_sethook() again
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Use the optional pause character (comma) in the dial string when necessary.

Nortel Meridian - exception

For the Nortel Meridian Switch only, skip items 1 and 3 above:
The combined use of dx_sethook() and dx_dial() does not work for MWI.

We also strongly recommend use of pause characters (comma) in the dial
string to avoid problems.

Characters are case sensitive.
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B Example

unsi gned int cd; /* channel descriptor  */
char digstr[40];

int tun off_m()
{

/* set up dial string */
swtch (ATDL GHTYPH cd))
{
case TYP D 8&2M:
case TYP D 82L4:
case TYP D822
sprintf(digstr,”%F, 555, %F', BSC E);
break;
}

/* turn of f nessage waiting indicator on ext. 555 */
if (dx dial(cddgstr,NLL, BV SIN) =-1)
{
printf(“\nDa failedn’);
exit (1);
}

return (0);
}

4. Programming Considerations
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4.2.4. Dial Programmable Keys

B Description

The dial string <ESC>K<key>, enablesthe PBX Integration board to access
features programmed into the programmabl e keys avail abl e to extensions on the
PBX. Thedial string contains the following components:

<ESC> the ASCII escape character (1B hex)

K identifiesthe Dial Programmable Key feature

<key> indicates which programmable feature key to access
, pause (optional)

NOTE: The pauseinthedial string may be needed to give the PBX timeto
activate the feature. The“ K” and <key> characters are case sensitive.
Dial stringsusing alower case “k” areignored. Use the correct case for
the <key> charactersto ensure the proper function is accessed.

B Lucent Definity 7434 (4-wire)

To accessthe dia string features on a Lucent 7434 4-wire telephone, refer to
Figure 9 and use the direct key dialing sequenceslisted in Table 3. Also, refer to
the PBX Integration User’ s Guide for more detailed information about
programmable keys.

NOTE: When using the PBX Integration board with aLucent PBX, the inter-digit
delay for dialing should be increased to equal or greater than 150mSin the
application. With the firmware default of 50mS, the Lucent PBX’sDTMF detection
sometimes fails to recognize back-to-back dialing of any digit.
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Figure 9. Lucent 7434 (4-wire) Telephone
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Table 3. Lucent 7434 (4-wire) Direct Key Dialing Sequences

Dial Code Key Description

<ESC>KA Feature Key 00

<ESC>KB Feature Key 01

<ESC>KC Feature Key 02

<ESC>KD Feature Key 03

<ESC>KE Feature Key 04

<ESC>KF Feature Key 05

<ESC>KG Feature Key 06

<ESC>KH Feature Key 07

<ESC>KI Feature Key 08

<ESC>KJ Feature Key 09

<ESC>KK Feature Key 10

<ESC>KL Feature Key 11

<ESC>KM Feature Key 12

<ESC>KN Feature Key 13

<ESC>KO Feature Key 14

<ESC>KP Feature Key 15

<ESC>KQ Feature Key 16

<ESC>KR Feature Key 17

<ESC>KS Feature Key 18

<ESC>KT Feature Key 19

<ESC>KU Feature Key 20

<ESC>KV Feature Key 21

<ESC>KW Feature Key 22

<ESC>KX Feature Key 23

<ESC>KY Feature Key 24
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Dial Code Key Description
<ESC>KZ Feature Key 25
<ESC>Ka Feature Key 26
<ESC>Kb Feature Key 27
<ESC>Kce Feature Key 28
<ESC>Kd Feature Key 29
<ESC>Ke Feature Key 30

<ESC>Kf Feature Key 31
<ESC>Kg Feature Key 32
<ESC>Kh Feature Key 33

<ESC>Ki Hold

<ESC>Kj Drop

<ESC>Kk Transfer

<ESC>KI Conference

<ESC>DI Enablein-band signaling
<ESC>DO Enable out-of-band signaling
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B Lucent Definity 8434 (2-wire)

To accessthe dial string features on a 2-wire Lucent 8434 telephone, refer to
Figure 10 to and use the direct key dialing sequenceslisted in Table 4. Also, refer
to the PBX Integration User’s Guide for more detailed information about
programmabl e keys.

NOTE: When using the PBX Integration board with a Lucent PBX, the inter-digit
delay for dialing should be increased to equal or greater than 150mSin the
application. With the firmware default of 50mS, the Lucent PBX’sDTMF detection
sometimes fails to recognize back-to-back dialing of any digit.
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Figure 10. Lucent 8434 (2-wire) Telephone
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Table 4. Lucent 8434DX (2-wire) Direct Key Dialing Sequences

Dial Code Key Description
<ESC>KA Feature Key 00
<ESC>KB Feature Key 01
<ESC>KC Feature Key 02
<ESC>KD Feature Key 03
<ESC>KE Feature Key 04
<ESC>KF Feature Key 05
<ESC>KG Feature Key 06
<ESC>KH Feature Key 07
<ESC>K| Feature Key 08
<ESC>KJ Feature Key 09
<ESC>KK Feature Key 10
<ESC>KL Feature Key 11
<ESC>KM Feature Key 12
<ESC>KN Feature Key 13
<ESC>KO Feature Key 14
<ESC>KP Feature Key 15
<ESC>KQ Feature Key 16
<ESC>KR Feature Key 17
<ESC>KS Feature Key 18
<ESC>KT Feature Key 19
<ESC>KU Feature Key 20
<ESC>KV Feature Key 21
<ESC>KW | Feature Key 22
<ESC>KX Feature Key 23
<ESC>KY Feature Key 24
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Dial Code Key Description

<ESC>KZ Feature Key 25

<ESC>Ka Feature Key 26

<ESC>Kb Feature Key 27

<ESC>Kc Feature Key 28

<ESC>Kd Feature Key 29

<ESC>Ke Feature Key 30

<ESC>Kf Feature Key 31

<ESC>Kg Feature Key 32

<ESC>Kh Feature Key 33

<ESC>Ki Hold

<ESC>Kj Drop

<ESC>Kk Transfer

<ESC>KI Conference

<ESC>Km | Display Key 0

<ESC>Kn Display Key 1

<ESC>Ko | Display Key 2

<ESC>Kp | Display Key 3

<ESC>Kq | Display Key 4

<ESC>Kr Display Key 5- Menu

<ESC>Ks | Display Key 6- Exit

<ESC>DI Enablein-band signaling

<ESC>DO Enable out-of-band signaling

NOTE: The PBX Integration board does not currently support the Shift, Test,
Mute, and Speaker feature buttons, nor does it support the Prev and Next
display keys. In Figure 10 above, these keys are shown without an
assigned dialing sequence.
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B Siemens ROLM

To access the dial string features on a Siemens ROL M phone 400, refer to
Figure 11 and use the direct key dialing sequenceslisted in Table 5.
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Figure 11. ROLMphone 400 Telephone

Also, refer to the PBX Integration User’ s Guide for more detailed information
about programmabl e keys.
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Table 5. Siemens ROLMphone 400 Direct Key Dialing Sequences

Dial Code Key Description

<ESC>K0 | Dialpad 0

<ESC>K1 | Dialpad 1

<ESC>K2 | Dialpad 2

<ESC>K3 | Dialpad 3

<ESC>K4 | Dialpad 4

<ESC>K5 | Dialpad 5

<ESC>K6 | Dialpad 6

<ESC>K7 | Dialpad 7

<ESC>K8 | Dialpad 8

<ESC>K9 | Dialpad 9

<ESC>K* | Dialpad*

<ESC>K# | Dialpad #

<ESC>KA Feature Key 09 - LINE

<ESC>KB Feature Key 08

<ESC>KC Feature Key 07

<ESC>KD Feature Key 06 - CLEAR

<ESC>KE Feature Key 05

<ESC>KF Feature Key 04 - DDS (for Message Waiting Light OFF)

<ESC>KG Feature Key 03 - DDS (for Message Waiting Light ON)

<ESC>KH Feature Key 02

<ESC>K| | FeatureKey 01 - MAILBOX (MWL)

<ESC>KJ Feature Key 15

<ESC>KK Feature Key 14

<ESC>KL Feature Key 13

<ESC>KM Feature Key 12
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Dial Code Key Description
<ESC>KN Feature Key 11
<ESC>KO Feature Key 20 - PROG
<ESC>KP Feature Key 19
<ESC>KQ Feature Key 18
<ESC>KR Feature Key 17
<ESC>KS Feature Key 16
<ESC>KT Feature Key 25
<ESC>KU Feature Key 24
<ESC>KV Feature Key 23
<ESC>KW | Feature Key 22
<ESC>KX Feature Key 21
<ESC>KY Feature Key 35
<ESC>KZ Feature Key 34
<ESC>Ka Feature Key 33
<ESC>Kb Feature Key 32
<ESC>Kc Feature Key 31
<ESC>Kd Feature Key 29
<ESC>Ke Feature Key 28
<ESC>Kf Feature Key 27
<ESC>Kg Feature Key 26
<ESC>Kh
Feature Key 37 - MWCTR
<ESC>Ki Feature Key 36 - SPEAKER
<ESC>K] Feature Key 40 - Volume Down
<ESC>Kk Feature Key 39 - Volume Up
<ESC>KI Feature Key 10
<ESC>Km Feature Key 30
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Dial Code Key Description

<ESC>Kn Feature Key 38 - XFER
<ESC>DI Enable in-band signaling
<ESC>DO Enable out-of-band signaling
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B Siemens Hicom

To accessthedial string features on a Siemens Hicom Optiset E telephone,
depending on which PBX you are using, refer toFigure 12 and Figure 13, along
with the direct key dialing sequences listed in Table 6 and Table 7. Also, refer to
the PBX Integration User’ s Guide for more detailed information about

programmabl e keys.
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Figure 12. Siemens Optiset E Telephone with a Hicom 150E
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Table 6. Siemens Hicom Optiset E Direct Key Dialing Sequences

with Hicom 150E

Dial Code Key Description

<ESC>KO0 Diapad 0

<ESC>K1 | Dialpad 1

<ESC>K?2 Dialpad 2

<ESC>K3 Dialpad 3

<ESC>K4 Dialpad 4

<ESC>K5 | Dialpad5

<ESC>K6 Dialpad 6

<ESC>K7 Diapad 7

<ESC>K8 Dialpad 8

<ESC>K9 Dialpad 9

<ESC>K* Dialpad *

<ESC>K# Dialpad #

<ESC>KA Feature Key 00 - Service Menu
<ESC>KB Feature Key 01 - Redial
<ESC>KC Feature Key 02 - Mute
<ESC>KD Feature Key 03 - Speaker
<ESC>KE Fesature Key 04 - Genera Call
<ESC>KF Feature Key 05 - Send Message
<ESC>KG Feature Key 06 - Consultation
<ESC>KH Feature Key 07

<ESC>KI Feature Key 08

<ESC>KJ Feature Key 09

<ESC>KK Feature Key 10

<ESC>KL Feature Key 11 - Release
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Dial Code Key Description

<ESC>KM Select OptiGuide key (for selecting display options)
<ESC>KN Scroll Back OptiGuide key (for scrolling display options)
<ESC>KO Scroll Forward OptiGuide key (for scrolling display options)
<ESC>KP Plus (+) key

<ESC>KQ Minus (-) key

<ESC>DI Enable in-band signaling

<ESC>DO Enable out-of-band signaling
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Table 7. Siemens Hicom Optiset E Direct Key Dialing Sequences
with Hicom 300E

Dial Code Key Description

<ESC>K0 | Dialpad 0

<ESC>K1 | Dialpad 1

<ESC>K2 | Dialpad 2

<ESC>K3 | Dialpad 3

<ESC>K4 | Dialpad 4

<ESC>K5 | Dialpad 5

<ESC>K6 | Dialpad 6

<ESC>K7 | Dialpad 7

<ESC>K8 | Dialpad 8

<ESC>K9 | Dialpad 9

<ESC>K* | Dialpad*

<ESC>K# | Dialpad #

<ESC>KA Feature Key 00 - Mailbox

<ESC>KB Feature Key 01 - Callback

<ESC>KC Feature Key 02 - (Configureto dial MWL _ON)

<ESC>KD Feature Key 03 - (Configure to dial MWL _OFF)

<ESC>KE Fesature Key 04 - Programmable

<ESC>KF Feature Key 05 - Programmable

<ESC>KG Feature Key 06 - Consultation

<ESC>KH Feature Key 07- Line

<ESC>KI Feature Key 08 - Line

<ESC>KJ Feature Key 09 - Line

<ESC>KK Feature Key 10- Line

<ESC>KL Feature Key 11 - General Call
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Dial Code Key Description

<ESC>KM Select OptiGuide key (for selecting display options)

<ESC>KN Scroll Back OptiGuide key (for scrolling display options)

<ESC>KO Scroll Forward OptiGuide key (for scrolling display options)

<ESC>KP Plus (+) key

<ESC>KQ Minus (-) key

<ESC>DI Enablein-band signaling

<ESC>DO Enable out-of-band signaling
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B MITEL SX Series PBXs

To accessthe dial string featureson aMITEL SUPERSET 420 and 430 telephones,
refer to Figure 14 and Table 8 and use the direct key dialing sequences listed in
Figure 15 and Table9. Also, refer to the PBX Integration User’s Guide for more
detailed information about programmabl e keys.

afs{fdts ilts

A FIHE A

v
=]
0]

IINAAPAARAAM
HIUOnIuooun

i
|

L1 ][2]]3]
= oo L4516
R L7 ][ 8ll9]
[0l [T [~ Jlo ][ #]

LN S

Figure 14. MITEL SUPERSET 420 Telephone
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Table 8. MITEL SX SUPERSET 420 Direct Key Dialing Sequences

Dial Code Key Description
<ESC>KO0 Dialpad 0
<ESC>K1 Dialpad 1
<ESC>K2 | Dialpad 2
<ESC>K3 Dialpad 3
<ESC>K4 Diapad 4
<ESC>K5 Dialpad 5
<ESC>K6 Dialpad 6
<ESC>K7 Dialpad 7
<ESC>K8 Dialpad 8
<ESC>K9 Dialpad 9
<ESC>K* Dialpad *
<ESC>K# Dialpad #
<ESC>KA Personal Key 00
<ESC>KB Personal Key 06
<ESC>KC Personal Key 01
<ESC>KD Personal Key 07
<ESC>KE Personal Key 02
<ESC>KF Personal Key 08
<ESC>KG Personal Key 03
<ESC>KH Personal Key 09
<ESC>K| Personal Key 04
<ESC>KJ Personal Key 10
<ESC>KK Personal Key 05
<ESC>KL Personal Key 11
<ESC>KM | Message Key
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Dial Code Key Description
<ESC>KN SuperKey

<ESC>KO Cancel

<ESC>KP Microphone

<ESC>KQ | Hold

<ESC>KR Redial

<ESC>KS | Speaker

<ESC>KT Trans/Conf

<ESC>KU | VIT/ICup

<ESC>KV V/T/C down

<ESC>Ka Left Softkey

<ESC>Kb Middle Softkey
<ESC>Kc Right Softkey

<ESC>DI Enablein-band signaling
<ESC>DO Enable out-of-band signaling
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Figure 15. MITEL SUPERSET 430 Telephone

Table 9. MITEL SX SUPERSET 430 Direct Key Dialing Sequences

Dial Code Key Description

<ESC>KO | Didlpad 0

<ESC>K1 Dialpad 1

<ESC>K2 | Didlpad 2

<ESC>K3 | Dialpad 3

<ESC>K4 | Dialpad 4

<ESC>K5 Dialpad 5

<ESC>K6 | Didpad 6
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Dial Code Key Description

<ESC>K7 | Didpad7

<ESC>K8 | Dialpad 8

<ESC>K9 | Didpad 9

<ESC>K* Dialpad *

<ESC>K# | Dialpad #

<ESC>KA | Persona Key 00

<ESC>KB | Personal Key 06

<ESC>KC Personal Key 01

<ESC>KD | Personal Key 07

<ESC>KE | Persona Key 02

<ESC>KF Personal Key 08

<ESC>KG | Personal Key 03

<ESC>KH | Personal Key 09

<ESC>KI Personal Key 04

<ESC>KJ | Persona Key 10

<ESC>KK Personal Key 05

<ESC>KL | Personal Key 11

<ESC>KM Message Key

<ESC>KN | SuperKey

<ESC>KO Not Used

<ESC>KP Microphone

<ESC>KQ | Hold

<ESC>KR Applications

<ESC>KS Speaker

<ESC>KT | Not Used

<ESC>KU VITIC up

<ESC>KV V/T/C down
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Dial Code Key Description

<ESC>Ka Top Left Softkey

<ESC>Kb Top Middle Softkey
<ESC>Kc Top Right Softkey

<ESC>Kd Bottom L eft Softkey
<ESC>Ke Bottom Middle Softkey
<ESC>Kf Bottom Right Softkey
<ESC>DI Enablein-band signaling
<ESC>DO Enable out-of-band signaling

111



PBX Integration Software Reference

B Nortel Norstar

To accessthedial string features on a Nortel Model 7324 telephone, refer to
Figure 16 and while using the direct key dialing sequences listed in Table 10 and.
Also, refer to the PBX Integration User’ s Guide for more detailed information
about programmable keys.

NOTE: In-band and out-of-band signaling — the default is set to out-of-band. If
you need to invoke in-band signaling, you must use the <ESC>DI dial
string. The signaling remainsin-band until either the sethook () function
is used to go on hook, or the <ESC>DO dial string is used.
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Figure 16. Nortel M7324 Telephone
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Table 10. Nortel Norstar M7324 Direct Key Dialing Sequences

Dial Code Key Description
<ESC>KO0 Memory Button 00
<ESC>K1 Memory Button 01
<ESC>K?2 Memory Button 02
<ESC>K3 Memory Button 03
<ESC>K4 Memory Button 04
<ESC>K5 Memory Button 05
<ESC>K6 Memory Button 06
<ESC>K7 Memory Button 07
<ESC>K8 Memory Button 08
<ESC>K9 Memory Button 09
<ESC>KA Diapad 0
<ESC>KB Dialpad 1
<ESC>KC Dialpad 2
<ESC>KD Dialpad 3
<ESC>KE Diapad 4
<ESC>KF Diapad 5
<ESC>KG Dialpad 6
<ESC>KH | Dialpad 7
<ESC>KI Dialpad 8
<ESC>KJ Diapad 9
<ESC>KK | Dialpad*
<ESC>KL Dialpad #
<ESC>KM Release

<ESC>KN Feature

<ESC>KO [ Hold
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Dial Code Key Description
<ESC>KP Display button 00
<ESC>KQ Display button 01
<ESC>KR Display button 02
<ESC>KS Memory Button 10
<ESC>KT Memory Button 11
<ESC>KU Memory Button 12
<ESC>KV Memory Button 13
<ESC>KW | Memory Button 14
<ESC>KX Memory Button 15
<ESC>KY Memory Button 16
<ESC>KZ Memory Button 17
<ESC>Ka Memory Button 18
<ESC>Kb Memory Button 19
<ESC>Kc Memory Button 20
<ESC>Kd Memory Button 21
<ESC>Ke Memory Button 22
<ESC>Kf Memory Button 23
<ESC>DI Enable in-band signaling
<ESC>DO Enable out-of-band signaling
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B Nortel Meridian 1 M2616

To accessthedial string features on aNortel Model 2616 telephone, refer to
Figure 17 and use the direct key dialing sequences listed in Table 11. Also, refer
to the PBX Integration User’s Guide for more detailed information about
programmabl e keys.
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Table 11. Nortel Meridian 1 M2616 Direct Key Dialing Sequences

Dial Code Key Description

<ESC>K0 | Dialpad 0

<ESC>K1 | Dialpad 1

<ESC>K2 | Dialpad 2

<ESC>K3 | Dialpad 3

<ESC>K4 | Dialpad 4

<ESC>K5 | Dialpad 5

<ESC>K6 | Dialpad 6

<ESC>K7 | Dialpad 7

<ESC>K8 | Dialpad 8

<ESC>K9 | Dialpad 9

<ESC>K* | Dialpad*

<ESC>K# | Dialpad #

<ESC>KA Feature Key 00 - Primary Call

<ESC>KB Feature Key 01

<ESC>KC Feature Key 02

<ESC>KD Feature Key 03 - Transfer

<ESC>KE Feature Key 04

<ESC>KF Feature Key 05

<ESC>KG Feature Key 06

<ESC>KH Feature Key 07 - Program

<ESC>KI Feature Key 08

<ESC>KJ Feature Key 09

<ESC>KK Feature Key 10

<ESC>KL Feature Key 11

<ESC>KM Feature Key 12
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Dial Code Key Description
<ESC>KN Feature Key 13
<ESC>KO Feature Key 14
<ESC>KP Feature Key 15
<ESC>KQ Hold

<ESC>KR Release

<ESC>DI Enablein-band signaling
<ESC>DO Enable out-of-band signaling
B Example

intcd  /* chanel descriptor */

char digstr[40];

int set_dpk()

/* set up dia stringto press Soeaker key */
swtch (ATDL GHNYPE cd))
{

case TYP D 8&2M:
sprintf(digstr,”%KD, E];
break;

case TYP D 82L4:

case TYP D822
sprintf(digstr,”%K ", EJ;
break;

}

/* Programdi a progranmabl e key */
if (dx_dial(cd digstr,NLL, BV SIND))
{
printf(“\nDa failedn');
exit(1);
}

exit(0);
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4.2.5. Transferring a Call

B Description

The hook flash character (“&” by default) isused to initiate atransfer instead of
an escape sequence asin the other feature dial strings. The hook flash is used
because many PBX switches commonly use a hook flash as atransfer key. The
following procedure is used by an application to transfer acall:

1. The channel must be off-hook and connected to an extension or trunk.

2. Usethefollowing dial string to transfer the call to another extension:
&, <ext ensi on>
where“&” isthe hook flash character, the comma (“,”) is apause, and
<extension> is the extension to which the call is being transferred.

3. Goon-hook to complete the transfer or dial a second hook flash to cancel the
transfer.

The pausein the dial string is required. The pause gives the PBX timeto activate
the feature. Instead of a pause, you can use the Dialogic Enhanced Call Progress
Analysis (ECPA) to detect adial tone before dialing an extension. When the
control character “L” isused in thedial string, the dx_dial() function waitsfor a
dia tone before dialing. For example, to transfer to extension 555:

dx_i ni tcal | p(chdev)
dx_di al (chamel, “&555", NUL, BV SN

Y ou can aso use The Dialogic Global Tone Detection (GTD) to detect adial tone
before dialing an extension. For example, to transfer to extension 555:

dx_dia (chdev, “&,NLL, BV SIN)
*| add code here tovait for tone event /*
dx dia (chdev, “555" ,NUL, BV SN

Refer to the Voice Software Reference for more information about using ECPA and
GTD.
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B Example

int cd /* channel descriptor */
char digstr[40];

int transfer_call()
{

/* transfer the cal */

if (dx dial(cd”&555 NLL BV SIN) =-1)
{

printf(“\nDal failedn’);

exit (1);
}

/* set the channel onhook after the transfer */
if (dx_sethook(cd, DXO\HIX BV SIN) = -1)
{
/* process error */
exit(l;
}

eit (0);
}

4.2.6. In-Band/Out-of-Band Signaling

In-band signaling is amethod used by anal og (2500) telephones to communicate
with PBXs (e.g., callinginto aPBX and using DTMF to respond to voice prompts).
In-band signal s use the same band of frequencies as the voice signal. The in-band
signaling method provides limited integration because there are no standards and
different PBXs provide varying levels of control.

Out-of-band signaling is used by PBXsto communicate with their station setsor a
CT computer. Out-of-band signals do not use the band of frequencies used by the
voicesignals. The PBX transmits data that can include information such as
called/calling number ID. Because of its versatility, out-of-band signaling is the
preferred method.

In-band signaling must be used when DTMF tones are required to communicate

(e.g., connecting two voice mail systemsthrough a CO using AMIS--Automated
Messaging | nterchange Specification). If out-of-band signaling is used, timing
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problems may occur because digit data (dial pad) sent from the station set (or PBX
Integration board) to the PBX are converted to DTMF and then sent to the CO.

PBX Integration boards can be set to communicate using either in-band or out-of -
band signaling (refer to Table 12). Characters are not case sensitive for thisdial
string.

Table 12. Setting In-band and Out-of-band Signaling

DTMF Signaling

PBX In-band Out-of-band Default Signaling
Lucent 4-wire <ESC>DI <ESC>DO In-band

Lucent 2-wire <ESC>DI <ESC>DO In-band
SemensROLM <ESC>DI <ESC>DO In-band

Siemens Hicom <ESC>DI <ESC>DO In-band

MITEL SX Series | <ESC>DI <ESC>DO In-band

Nortel Meridian1 | <ESC>DI <ESC>DO Out-of-band
Nortel Norstar <ESC>DI <ESC>DO Out-of-band

NOTE: When using <ESC>DI and <ESC>DO to set the DTMF signaling method,
the PBX Integration channel returns to its default state (out-of-band
signaling) after a sethook () functionis called.

M Example

unsigned int cd; /* channel descriptor  */
char digstr[40];

int set_dtnfi_signaling()
{

/* set updia string */
swtch (ATD4 GHIYRH cd))

{
case TYP D 8&2M:
case TYP D824
case TYP D822
sprintf(digstr,”%0”, B);
break;
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}

/* set DIMF signaling to inband */

if (dx dial(cddgstr,NLL, BV SIN) = -1)
{

printf(“\nDal failedn’);

exit (1);
}

return (0);
}

4.2.7. Disconnect Supervision

B Description

Disconnect supervision for PBX Integration boards functions the same as other
D/4x boards. Refer to the Voice Softwar e Reference for a description on using 1/0
terminations to perform disconnect supervision in your application.

As part of disconnect supervision, the PBX Integration boards monitor
communications with the PBX. If communication islost with the PBX for 60
seconds, the firmware forces aloop current drop condition until communication is
re-established.

NOTE: Disconnect supervision is always available for internal calls; however, for
external or trunk calls, it isavailable only if the trunk module handles
disconnect supervision.

4.2.8. Converting Existing D/4x Applications
B Description

The PBX Integration, D/42-xx, and D/41 voice boards use the same D/4x voice
runtime library and supporting library. However , some modifications are required
to convert an existing D/4x application into a PBX Integration application. This
conversion only includes new functions provided by the D/42 runtime library. Use
the following guidelines to convert an existing D/4x application to an application
that uses the D/42 runtimelibrary:
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NOTE: Like D/42-xx applications, all PBX Integration board applications must

122

take into account the delay waiting for loop current to be detected that
exists when opening the board with the dx_open() library function.

To convert an existing application without using the Unified API or
called/calling number ID, use the dx_cdbuf( ) function immediately after the
application receives arings-received event to clear the called/calling number
ID digits from the digit buffer. This prevents the called/calling number ID from
interfering with what the application expectsto find in the digit buffer.
Alternately, use the dx_gtdigbuf() function to retrieve the called/calling
number ID and then discard the retrieved string. To access the other PBX
features, the application must use the dial stringsin the dx_dial() function,
using the format described in Section 4.2. Accessing PBX Features Using
Dial Strings.

To convert an existing application without using the Unified API but using
called/calling number ID, use the dx_gtdigbuf() function to retrieve the
called/calling number ID digits and place them in the digit buffer. To access
the other PBX features, the application must use the dial stringsin the
dx_dial() function, using the format described in Section 4.2. Accessing PBX
Features Using Dial Strings

To convert an existing application using the Unified API to retrieve the
caled/calling number ID, use the dx_gtcallid( ) function to retrieve the
called/calling number ID digits and place them in the application buffer. Refer
to Section 3. Unified API Function Reference. To access the other PBX
features, the application must use the dial stringsin the dx_dial() function,
and the dial string format must be as described in Section 4.2. Accessing PBX
Features Using Dial Strings



Appendix A
Unified API Quick Reference

ATD4 BDTYPE() retrievesthe PBX Integration board type

Name: int ATD4 BDTYPEdevh)

Inputs: intdevh - board descriptor
Returns: boardtype - returnsboard typeinformation
0 - if success
-1 - if error; see Appendix C.

Includes: D42LIBH
Mode: synchronous

ATD4 CHTYPE() retrievesthe PBX Integration channel type

Name: int ATD4 CHTYPEdevh)

Inputs: int devh - channel descriptor

Returns: boardtype - returned channel typeinformation
0 - if success
-1 - if error; see Appendix C

Includes: D42LIBH
Mode: synchronous
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d42_brdstatus() retrievesthe current PBX Integration board status

Name: int d42_brdstatus(devh, buffstatus, bufferp)

Inputs: intdevh - board descriptor
char *buffstatus - pointer to buffer containing board
status information
char *bufferp - reserved for future use
Returns: 0 - if success
-1 - if error; see Appendix C

Includes: D42LIBH
Mode: synchronous

d42_chnstatus() retrieves the current channel status

Name: intd42_chnstatus(devh, statusp, bufferp)

Inputs: intdevh - channel descriptor
char * statusp - pointer to buffer containing channel
status information
char *bufferp - reserved for future use
Returns: 0 - if success
-1 - if error; see Appendix C

Includes: D42LIBH
Mode: synchronous

d42_closefeaturesession() closes a feature session

Name: int d42_closefeaturesession(devh)

Inputs: int devh - channel descriptor
Returns: 0 - if success
-1 - if error; see Appendix C

Includes: D42LIBH
Mode: synchronous
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d42_display()

Name:
Inputs:

Returns:

Includes:
Mode:

retrievesthe current LCD display

int d42_display(devh, bufferp)

int devh - channel descriptor

char *bufferp - pointer to an application buffer. The buffer
will contain display datafor the selected
channel.

0 - if success

-1 - if error; see Appendix C

D42LI1B.H

synchronous

d42 displayex() retrievesthe current extended LCD display

Name:
Inputs:

Returns:

Includes:
Mode:

int d42_displayex(devh, bufferp,buflen)

int devh - channel descriptor

char *bufferp - pointer to an application buffer. The buffer
will contain display datafor the selected

channel.
buflen - length of buffer on entry.
0 - if success
-1 - if error; see Appendix C
D42LIB.H
synchronous

d42 getparm() getsa PBX Integration board or channel parameter

Name:
Inputs:
Returns:

Includes:
Mode:

int d42_getparm(devh, parmnum, parmvalp)

int devh - board or channel descriptor
unsigned short parmnum - parameter name

void *parmvalp - pointer to parameter value
0 - if success

-1 - if error; see Appendix C
D42LI1B.H

synchronous
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d42_getver()

Name:
Inputs:

Returns:

Includes:
Mode:

d42_gteallid()

Name:
Inputs:
Returns:

Includes:
Mode:

d42_indicator ()

Name:
Inputs:

Returns:

Includes:
Mode:

126

retrievesthe firmware or library version

int d42_getver(devh, bufferp, flag)

int devh
char *bufferp

int flag

0

-1

D42LI1B.H
synchronous

- board descriptor
pointer to an application buffer
containing version information
determinesif firmware or library
version isretrieved
if success
if error; see Appendix C

retrieves the called/calling number ID

int d42_gtcalid(devh, bufferp)

int devh
char *bufferp

0

-1

D42LI1B.H
synchronous

channel descriptor

pointer to an application buffer containing
called/calling number 1D data

if success

if error; see Appendix C

retrievesthe current LCD or LED lineindicators

int d42_indicators(devh, bufferp)

int devh
char *bufferp

0

-1

D42LI1B.H
synchronous

- channel descriptor
pointer to an application buffer
containing the indicators data
if success
if error; see Appendix C



d42_openfeaturesession( ) opens a feature session

Name:
Inputs:

Returns:

Includes:
Mode:

d42_setparm()

Name:
Inputs:

Returns:

Includes:
Mode:

int d42 openfeaturesesson(devh)
int devh channel number
char * szDnNumber - specifiesthe extension for

session

int piTermType pointer to type of terminal display

int iEvtMask - type of events session will
recognize

0 if success

-1 if error; see Appendix C

D42LIB.H

synchronous

setsa board or channel parameter

int d42_setparm(devh, parmnum parmvalp)

int devh board or channel descriptor

int parmnum parameter name

void * parmvalp pointer to an application buffer
containing the parameter value

0 if success

-1 if error; see Appendix C
D42LIB.H

synchronous

d42 writetodisplay() placesinformation on a phone set’s display

Name:
Inputs:

Returns:

Includes:
Mode:

int d42_writetodisplaysion()

int devh - channel number

char *szMsg message to be displayed
0 if success

-1 if error; see Appendix C
D42LIB.H

synchronous
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Appendix B

Demonstration Programs for Windows

Thisappendix provides instructions for running the D/42 Demonstration
Program and the Siemens Optiset MWI Demo for Windows. The D/42
program demonstrates the Unified API functions using the PBX Integration
board. The Siemens Optiset Demo may only be used with the Siemens
Hicom 150E PBX to test MWI functionality.

CAUTION

The D42 demo works only with up to three boards in a system. An
Access Violation occurs after a fourth D/82JCT-U or D/42x board is
added. Do not attempt to run the demo with more than three boards in
your system.

Documentation Conventions

The following conventions and terminology are used throughout the
instructions contained in this section:

Window titlesareinitalics.

Menu items arein bold.

The extension used to call the board channel is called Phone A.
The extension used receive the transfer is called Phone B.

D42 Demo

Basic operations performed by the PBX Integration board include:

answer

dial

supervised/blind transfer
play/record messages
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D/42 Demo Requirements

Two phones connected to a PBX

One PBX Integration board connected to a PBX

The PBX must be configured according to the PBX Integration User’s
Guide.

Setup

Before running the demonstration program, perform the following
procedures:

1. Connect 1 channel of your board to an extension of the PBX.
2. Connect two telephones to two extensions of the PBX.

3. If necessary, start the board using the Dialogic Configuration
Manager.

Running the Demo

To run the Demonstration Program:

1. Gotothec:\program files\dial ogic\samples\d42 directory or use the
Start Menu on Windows.

2. Start the D/42 Series Demonstration Program by double-clicking on
d42demo.exe or by making appropriate selection from the Start Menu.

3. TheDialogic D/42 Demo window opens, as seen inFigure 18.
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% Dialogic D42 Demo
File  Options Window Help

Unhandled exvent Ox0

Figure 18. Dialogic D42 Demo Window

4. From the Options menu, choose Properties. The D42 Optionswindow
isdisplayed, as shown in Figure 19.

D42 Optiohs

¥ Supervised Transfers

I3 Murmber of Extension Digits
Cancel |

Figure 19. D42 Options Window

5. Enter the number of extension digitsthat correspondsto your PBX
configuration.
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NOTE: If thisoption isnot set correctly, the demo program will not
perform transfers correctly.

If you want to use supervised transfers, check the Supervised
Transfers box.

NOTE: Inasupervised transfer, the demo program puts the incoming
call (Phone A) on hold and attempts to establish a connection
with the Phone B before the transfer is compl eted.

In anon-supervised, or blind transfer, theincoming call
(Phone A) istransferred immediately to Phone B. Y ou will hear
thering signal, and the D/42-xx channel is ready to accept a
new call (indicators are gray).

From the Options Menu choose Input Strings. The Input Strings
Window will be displayed as shown in Figure 20.
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* 4 sign indicates ESC key

Figure 20. Input Strings

Enter the strings for Dial, Cancel, and Complete fields for the PBX that

iscurrently being used.

NOTES: 1.

Please usethe $ (dollar) sign in place of ESC key
while entering strings.

. Certain default strings have been supplied for

backwards compatibility. Y ou must verify their
correctness for the PBX that is being currently used
with the demo. The $ (dollar) sign in the default
strings indicates the ESC key.
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9. PressOK to save and close the Input Strings Window.

NOTE: If you skip setting up the Input Strings, you are prompted to
enter them again at the time of opening the channels, as
shown in Figure 21.

warning I

& Pleaze input stings before proceeding

Figure 21. Input Strings Warning
10. Press OK to close the D42 Options window.

11. From the File menu, choose Open. The Select Your D42 Channel
window displays, as shown inFigure 22.

t your D42 Channel...

=-B8 Dialogic D42 Hardware

BB Mitel COV Interface

. HE NECKTS Switch

--E@ NEC PBEX Switch

B8 Norham Telecom Norstar
EE dwooB1

BE Northern Telecom SL-1
B8 Panasonic Digital

MNarme I Chan... | InUse I

----- BE Special Northern Telecom Morste

|

Cancel

Figure 22. Select Your D/42 Channel

134



Appendix B

12. Choose aboard listed below the applicable PBX Integration board
(Example: dxxxB1 under the Northern Telecom Norstar). A channel list
isdisplayed in the right-hand window, as seenin Figure 23.

Select your D42 Channel...

=-B8 Dialogic D42 Hardware MNarme I Chan... | Inlse |
EF Mitel COV Interface 8 choeB1CT 1
-EE NECKTE Switch B dooB1C2 2
BB NEC PBX Switch B chooB1C3 3

: herm Telecom MNorstar 94 chooB104 4

B8 Northern Telecom 3L
BB Panasonic Digital

.. B8 Special Morthem Telecom Norsts

d ol

(0]4 Cancel

Figure 23. Select a D/42 Channel

13. Choose a channel connected to the PBX and pressOK
(Example: dxxxB1C1). A window is displayed that simulates the
appropriate phone set for your PBX.

NOTE: All four channels are displayed, not just the channel
connected to the PBX.
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Figure 24. ROLMphone Window on the D42 Demo
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14.

15.

16.
17.

18.

19.

Appendix B

Observe that the date and time appear in the display. This verifies that
the board is communicating with the PBX. If the date and time do not
appear, verify that the correct channel is selected and that the phone
line is connected to the proper channel on the board.

From Phone A, dial the number of the extension connected to the
board channel selected in step 10.

Listen to the greeting.
Enter the extension for Phone B.

NOTE: If you do not enter an extension within five seconds, the
demo plays the message, “ Thank you for calling Dialogic
Corporation” and hangs up.

When Phone B rings, answer the call.

NOTE: If the demo is performing a supervised transfer, the transfer
completesimmediately after voice is detected on the “transfer
to” extension, or after 30 seconds of silence.

If performing ablind transfer, the transfer is completed
immediately.

Observetheindicators, display, caller ID, and status areasin the demo
window.

Indicators - refer to Table 13
Display - showsinformation sent from the PBX
Caller ID - showsthe caller ID data sent by the PBX

Message Waiting Indicator (MWI) - turns on when amessageis
recorded.

Status Area - shows demo application status messages (e.g.,
dialing, ready, playing intro prompt, and message access code)
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21
22,
23.
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Table 13. Demo Indicator Definitions

Indicator Color M 3710*
gray off

green on

red flash, hold

* Refer to Section 3, d42_indicator s(), for detailed description of
theindicators

Y ou may repeat steps 12 through 15 using different scenariosfor the
Phone B (e.g., busy, no answer, forward).

NOTE: If you choose busy or no answer, you are prompted to leave a
message. Recording stops when silence is detected. When
you leave a message, the MWI turns on. Only one messageis
saved (any previously recorded message is overwritten). The
saved message is deleted when the channel is closed.

To listen to the message, call back the extension and press the
# key. The access number is displayed in the status area.

To close the open channel, choose Close from the File menu.
To exit the program, choose Exit from the File menu.

Y ou may also run the Multithreaded GUI Based Application Program to
check the voice functions of the board. Refer to the System Release
Softwar e Installation and Configuration Reference.
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Siemens Optiset MWI Demo

The Siemens Optiset Message Waiting Indicator (MWI) demo turnsaMWI
light on and off by sending the appropriate Siemens Hicom 150E PBX
switch commands. Note that this demo cannot be used with the Siemens
Hicom 300E. The MWI light can be toggled on and off by sending and
deleting messages for a given extension.

This demo program follows the Siemens Optiset E phone key strokes for
sending and del eting messages. An application program accomplishesthis
by sending the appropriate command escape sequences. The Siemens
switch associates these commands with the key strokes required to
accomplish sending and del eting messages. The demo program’ s algorithm
can be used in your applications asis, or it can be modified to accomplish
other tasks, as detailed in the Siemens manuals. The algorithm shows the
basic approach needed to send command escape sequences to Siemens
Hicom 150E. The switch “sees’ the Dial ogic voice board with an
appropriate application as an Optiset E phone and expects the correct key
strokes to accomplish tasks.

The demo provides the user with three options:
Open channels on a Dialogic voice board

Send a message to a selected extension
Delete a selected message.

To run the Siemens Optiset MWI Demo:

1. Goto c:\program files\dial ogic\sampl es\Siemens Optiset Demo\debug
directory.

2. Start the demo by double-clicking on mwi.exe.
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3. TheDialogic Semens Optiset MW Demo window opens, asseenin
Figure 25.

$ Siemens Optiset MWl Demo | _ (O] x]
DOptions  Tool: Help

Figure 25. Siemens Optiset MWI Demo Window

4. From the Options menu, choose Select Channel. The Enter Channel
Number pop-up is displayed, as shown in Figure 26.

Enter Channel Mumber

;

Channel

|1 Cancel |

Figure 26. Enter Channel Number

5. Enter the channel number that corresponds to your PBX configuration
and choose OK.
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6. If the channel opens, the Siemens Optiset MWI Demo window
displays a success message as shown inFigure 27.

& Siemens Optiset MWI Demo [_ O[]
Options  Tools  Help

CH: 001 - Opened successfully

Figure 27. Channel Opened Message

7. From the Options menu, choose Send M essage. The Send Message
pop-up is displayed, as shown inFigure 28.

Send Meszage

Extenzion g

I'I 02 Cancel

Figure 28. Send Message

8. Enter an extension applicable to your PBX setup and choose OK.

141



PBX Integration Software Reference

9. If the send is successful, the pop-up shown in Figure 29 appears.

MESSAGE

kezzage Sent

Figure 29. Message Sent

10. From the Options menu, choose Delete M essage. The Delete Message
pop-up is displayed, as shown inFigure 30.

Figure 30. Delete Message
11. Choose OK. Usethe Next button if more than one message was sent.

12. If the deleteis successful, the pop-up shown in Figure 31 appears.

Figure 31. Message Deleted
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Error Definitions

Error Code Name Return | Description
Value

ED42 NOERROR 0x0000 Operation
completed

ED42 _NOTIMP 0x0500 Function is not
implemented

ED42_MAXCHAN 0x0501 Maximum
channel capacity
reached

ED42 INVALARG 0x0502 Illegal argument
in function

ED42 BADPARM 0x0503 Invalid value for
parameter

ED42 UNSUPPORTED ox0504 Unsupported
feature

ED42 RDFWVER 0x0505 Error reading
firmware version

ED42_UNKNOWNBOARD 0x0506 | Unknown board
type

ED42 BADDEVICE 0x0507 Invalid or wrong
device handle

ED42 DLLINIT 0x0508 | Unableto
initidize DLL

ED42 SYSTEM 0x0509 System error

ED42 NOCOMM Ox050A | No commun-
ication with
switch

ED42 NOTIDLE Ox050B | Deviceisnotidle

ED42 FEATSESSIONALREADY OPEN Ox050C | Feature session
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Error Code Name Return | Description
Value
is already open
ED42_ NOFEATURESESSION Ox050D | Nofeature
session available
ED42 FWREQFAILURE Ox050E Firmware request
failed
ED42 MEMORY OxO50F | Bufferisto small
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Asynchronous Event Definitions

Return
Event Code Name Value Description
TD42_ASYNCCHSTATUS 0x00D0 Asynchronous
channel status
notification

TD42 _ASYNCCLOSEFEATSESSION 0x00D5 Asynchronous
close of feature
session (NS only)

TD42_ASYNCDISP OxO0DA Asynchronous

display
notification

TD42_ASYNCLINE 0x00DB Asynchronous
line status change
notification

TD42_SOFTKEYINPUT 0x00D2 Soft key pressed
(NSonly)

TDX_ERROR 0x0039 Asynchronous
error message

When using the above event datain sample applications, the following
information is applicable:

For TD42_ASYNCCHSTATUS: s_getevtdatap( ) returns a pointer to an unsigned
short containing the status of the channel.

For TD42_ASYNCDISP: sr_getevtdatap( ) returns a pointer to a null-terminated
buffer containing the display. sr_getevtlen() returns the length of the data.
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For TD42_ASYNCLINE sr_getevtdatap( ) returns apointer to aLINEINDICATOR
structure containing the status of the indicator. The structure is defined in the
d42lib.h and contains two members: line (the line #) and status (the status)
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Adaptive Differential Pulse Code Modulation (ADPCM): A sophisticated
technique for reducing voice data storage requirements that is used by
Diaogic in the voice board. With ADPCM, rather than store the value
of the speech sample (i.e., all 8-hits), only the change in the signal level
between the present and the previous sample is stored. Fewer bits are
needed to describe the change from one sampl e to the next because
voice signalsvary relatively slowly.

ADPCM: See Adaptive Differential Pulse Code Modulation.

analog: 1. A method of telephony transmission in which the information
from the source (for example, speech in ahuman conversation) is
converted into an electrical signal that varies continuously over arange
of amplitude values. 2. Used to refer to applications that use loop start
signaling instead of digital signaling.

answer supervision: A telephone system feature that returns a momentary
drop in loop current when a connection has been established. When
Call Progress Analysis detects atransient loop current drop, it returnsa
connect event.

base address: A starting memory location (address) from which other
addresses are referenced.

buffer: A block of memory or temporary storage device that holds data until
it can be processed. It is used to compensate for the differencein the
rate of flow of information (or time occurrence of events) when
transmitting data from one device to another.

bus: An electronic path that allows communication between multiple points
or devicesin asystem.

called/calling number ID: A PBX feature that identifies the number of the
calling party to the extension that is called.

Call Progress Analysis: A voice software feature that monitors the
progress of an out-bound call by detecting the different resultsthat can
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occur after dialing, which allows you to process the call based on the
outcome. By using Call Progress Analysis, you can determine whether
thelineisanswered, the line rings but is not answered, the lineis busy,
or thereisaproblem in completing the call.

central office (CO): The telephone company (informally). A local telephone
switching exchange.

channel: Anvoice I/O port on avoice board. 1. When used in reference to
aDialogic board that is anal og, an audio path, or the activity happening
on that audio path (for example, in “the channel goes off-hook”). 2.
When used in reference to a Dialogic board that is digital, a data path,
or the activity happening on that data path. 3. When used in reference
to abus, an electrical circuit carrying control information and data.

class of service (COS): A defined group of features. Once an extension is
assigned to a COS, the COS determines which features may be accessed
by that extension.

computer telephony: The extension of computer-based intelligence and
processing over the telephone network to atelephone. Lets you interact
with computer databases or applications from atelephone and also
enables computer-based applications to access the tel ephone network.
Computer telephony makes computer-based information readily
available over the world-wide telephone network from your telephone.
Computer telephony technology incorporated into PCs supports
applications such as: automatic call processing; automatic speech
recognition; text-to-speech conversion for information-on-demand; call
switching and conferencing; unified messaging that lets you access or
transmit voice, fax, and E-mail messages from a single point; voice mail
and voice messaging; fax systemsincluding fax broadcasting, fax
mailboxes, fax-on-demand, and fax gateways;, transaction processing
such as Audiotex and Pay-Per-Call information systems; call centers
handling alarge number of agents or telephone operators for
processing requests for products, services or information; etc.

configuration file: A file used to download voice hardware and software
specifications to the voice board.

connect: A Call Progress Analysisevent indicating that the call has been
answered. A connect can be established by Cadence Detection, Loop
Current Detection, or Positive Voice Detection.
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D/4x: A general term used to refer to The Dialogic 4-channel voice boards
(eg., D/41D, D/41E, and D/41ESC).

D/xxx: A general term used to refer to all models of Dialogic voice boards.

D40CHK: The Dialogic diagnostic program used to test voice boards for
hardware problems.

digit queue: The location where digits are stored after they are detected.
Digits are processed on afirst-in, first-out basis, and can be accessed
by the getdtmfs() function.

disconnect supervision: A feature that detects and acts on the change in
electrical state from off-hook to on-hook.

driver: A software module that provides a defined interface between a
program and the hardware. It directly controls the data transfer to and
from 1/O.

DSP: 1. Digital signal processor. A specialized microprocessor designed to
perform speedy and complex operations with digital signals. 2. Digital
signal processing.

DTMF: Dual Tone Multi Frequency. 1. A signaling method. 2. The tone
made by pressing a button on a push-button telephone. Thistoneis
actually the combination of two tones, one high frequency and one low
frequency.

Event Block (EVTBLK): A data structure that is used as output for the
gtevtblk() function. The gtevtblk() function removes an event from the
gueue and placesit into an EVTBLK for use by the application program.

event: 1. A specific activity that has occurred on achannel. The voice
driver reports channel activity to the application program in the form of
events, which allows the program to identify and respond to a specific
occurrence on achannel. Events provide feedback on the progress and
completion of functions and indicate the occurrence of other channel
activities. Events are sometimes referred to in general astermination
events, because most of them indicate the end of an operation. 2. Any
signal or condition that causes a state transition in a state machine, the
majority of which are usually the physical events produced by the voice
driver.
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FCC: Federal Communications Commission. The governing body for
communications regulations within the U.S.

firmware: Software downloaded to a Dialogic board and stored in
Ssemi- permanent memory.

flash: A signal that consists of a momentary off-hook/on-hook/off-hook
transition that is most often used by the voice board to alert atelephone
switch. Thissignal usualy initiatesacall transfer. The dial() function
can generate a hook flash by including the flash character in the dial
string.

hook flash: Seeflash.

hook switch: The name given to the circuitry that controls on-hook and
off-hook state of the voice board telephone interface.

idle: The channel state when no multitasking function isin operation on the
channel. The opposite of busy.

IRQ: Interrupt request. A signal sent to a central processing unit (CPU) to
temporarily suspend normal processing and transfer control to an
interrupt handling routine. I nterrupts may be generated by conditions
such as completion of an 1/0 process and detection of an event.

loop current: The current that flows through the circuit from the telephone
switch to the voice board when the channel is off-hook.

loop start: In an analog environment, an electrical circuit consisting of two
wires (or leads) called tip and ring, which are the two conductors of a
telephone cable pair. The CO provides avoltage (called “talk battery” or
just “battery”) to power the line. When the circuit is complete, this
voltage produces a current called loop-current. The circuit provides a
method of starting (seizing) atelephone line or trunk by sending a
supervisory signal (going off-hook) to the CO. .

multitasking functions: Functions that allow the voice software to perform
concurrent operations. After being initiated, multitasking functions
return control to the program so that during the time it takes the
function to complete, the application program can perform other
operations, such asinitiating afunction on another channel.

no answer: A Call Progress Analysis event indicating that the call has
not been answered. A no answer event is returned after aring cadence
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has been established by Cadence Detection and there was no break in
the ring cadence for a specified number of times.

no ringback: A Call Progress Analysis event indicating that thereisa
problem in completing the call. Cadence Detection has determined that
the signal is continuous silence or nonsilence.

nonsilence: Sound. Used when describing an audio cadence.

off-hook signal: A basic signal used on the telephone network that is
produced when the line loop between the telephone set and the central
office switch is closed and loop current flows, which also powersthe
telephone. Thisterm is derived from the position of the old fashioned
telephone set receiver in relation to the mounting hook provided for it.

on-hook signal: A basic signal used on the telephone network that is
produced when the line loop between the telephone set and the central
office (CO) switch is open and no loop current flows. Thistermis
derived from the position of the old fashioned telephone set receiver in
relation to the mounting hook provided for it.

ring detect: The act of sensing that an incoming call is present by
determining that the telephone switch is providing aringing signal to
the voice board.

SCbus : Signal Computing Bus. A high-speed serial TDM (Time Division
Multiplexed) bus designed for connecting devicesin telecommun-
ications and computer systems. SCbus enables computer telephony
hardware of multiple kinds from multiple vendors to be integrated within
richly capable computer telephony systems. For instance, up to eight
PBX Integration boards can be connected up over an SCbususing a
card-to-card ribbon cable. It supports up to 2048 bi-directional time
slots, clocking, and an optional HDL C messaging channel, which can be
used for signaling.

signaling: The transmission of electrical signals on the telephone network.
The voice software supports the following signaling methods: DTMF,
MF, R2 MF, Socotel, Global Tone Detection and Generation, and Dial
Pulse Detection and Generation.

Standard Voice Driver Seevoice driver.
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system events: Eventsin a state machine that are generated by relevant
system signals, such as keyboard input, communications adapters, etc.
These generally cause state changes for all channelsrather than a
specific channel.

talk off: The false tripping of DTMF receivers caused by speech.

telephone switch: A telephone company central office or aPBX (private
branch exchange).

termination condition: A requirement that when met causes a multitasking
function to terminate. Y ou can enable the termination conditions by
setting parametersin the Read/Write Block (RWB) and then passing the
RWB as one of the function parameters. The termination conditions are
monitored while the multitasking function isin progress. The function
continues to execute until one of the selected termination conditions
has been met. When the function terminates, an event is produced,
indicating which termination condition caused the function to terminate.

tone event: A tone-on or tone-off event that is produced by Global Tone
Detection when aGTD toneis detected. A tone event can be accessed
on the event queue by using the gtevtblk() function, which provides
the channel, event code, and GTD toneID.

Unified API: . This API provides asingle set of basic, high-level callsthat
can be used for any supported switches and are sent directly to the
switch through the PBX Integration board, without additional hardware.
Functioning as an extension to The Dialogic voice API, the Unified API
offersasingle design model that is flexible enough to allow developers
to take advantage of the advanced, PBX features (such as called/calling
number ID and ASCII display information).

voice demonstration programs: The programs that are included with the
voice software and which demonstrate voice software features;
provided in both source code and executable formats.

voice driver: The device driver for the voice boards; DAODRV.EXE.
Executes as a terminate-and-stay-resident (TSR) program.

voice hardware diagnostic programs: The D4A0OCHK.EXE,
D41ECHK.EXE, and UDD.EXE programs allow you to test the features
of the voice hardware.
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voice library: A C language function library that can be accessed from
assembly language programs or from applications written in ahigh-level
language.

voice software: The Voice Development Package software, which includes
the Voice Installation Programs and Files, V oice Demonstration
Programs and Files, Voice Library (C Language Functions), and VVoice
Driver.

Voice Processing: Features of the voice software that provide the ability
to record and play voice messages.

Voice Store-and-Forward: A term used to refer to avoice mail system. An
early term for voice processing.

wink: A signal that consists of amomentary on-hook/off-hook/on-hook
transition, which is used by the voice board as an acknowledgment
signal. The wink() function generates an out-bound wink on a channel
in response to an incoming call.
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I
in-band signaling, 119

indicators, 48

Lucent, 49

MITEL SX SUPERSET 400 Series,
57

Nortel Meridan 1 M2616, 61

Nortel Norstar M7324, 59, 65

Siemens Hicom, 55

Siemens ROLM, 53

indicatorsex, 65
input strings, 134

installation
D/82JCT-U hardware, 4
System Release software, 4

@)
opening a D/82JCT-U channel, 79

out-of-band signaling, 119
Lucent Definity 75/85, 91
Lucent Definity G3, 94
MITEL Definity G3, 108, 111
Nortel Meridian 1, 117
Nortel Norstar, 112, 114
Siemens Hicom, 102, 105
Siemens ROLM, 98
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S
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transfer. See call transfer
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