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1. SRL Overview

The following information is provided in this chapter:

* A description of this SRL Guide (Section 1.1).

*  SRL Product Terminology (Section 1.2).

* A description of the major function of SRL (Section 1.3).

* A description of SRL event management functions (Section 1.4).

e A description of SRL standard attribute functions (Section 1.5).

* A description of the SRL termination parameter table (Section 1.6).

1.1. About This SRL Guide

This guide is used in conjunction with the appropriate Software Reference for
Windows NT for the Dialogic device(s) being used.

This guide contains general programming instructions and functional descriptions
for the Dialogic Standard Runtime Library (SRL) for Windows NT, which
consists of the following types of functions:

*  Event management functions
e Standard attribute functions

Chapter 1. SRL Overview provides asummary of the Dialogic Standard Runtime
Library for Windows NT.

Chapter 2. Basic SRL Programming Concepts for Dialogic Products describes
basic SRL programming.

Chapter 3. Basic SRL Programming Models provides guidelines for selecting the
following programming models:

e Synchronous
*  Asynchronous
«  Extended Asynchronous
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Chapter 4. Advanced SRL Programming Concepts for Dialogic Products
describes advanced SRL programming.

Chapter 5. Advanced SRL Programming Models provides guidelines for selecting
the following programming models:

*  Synchronous with SRL Callback

*  Asynchronous with SRL Callback

*  Asynchronous with Windows Callback

*  Asynchronous with Win32 Synchronization

Chapter 6. SRL Event Management Functions defines Event management
functions and provides a functional description, cautions, and examples for each
function.

Chapter 7. SRL Standard Attribute Functions defines standard attribute functions
and provides a functional description, cautions, and examples for each function.

Chapter 8. DV_TPT Termination Parameter Table Sructure defines the SRL
data structure DV_TPT.

This guide assumes that you have aworking knowledge of C programming in a
Windows environment, and a basic understanding of multithreading.

1.2. SRL Product Terminology
The following terms are used throughout this guide:

D/xxx refersto Dialogic’s series of voice processing boards. D/240SC, D/320SC,
D/240SC-T1, and D/300SC-PCI are specific models of this board.

DTI/xxx refersin general to all of Dialogic' s digital telephony interface boards.
Specific models include the DTI/240SC and DTI/300SC boards.

SRL refersto the Diaogic Standard Runtime Library for Windows NT. This
chapter provides an overview of the Dialogic Standard Runtime Library for
Windows NT (SRL), provided as part of the Dialogic voice software for Windows
NT.



1. SRL Overview

1.3. SRL Description

The major function of the SRL isto provide acommon interface for event
handling and other functionality common to all Dialogic devices. The SRL serves
as the centralized dispatcher for events that occur on all Dialogic devices.
Through the SRL, events are handled in a standard manner.

The Dialogic SRL isalibrary that contains C functions and a data structure to
support application development. These are;

*  Event management C functions

»  Standard attribute C functions

*  Application context management

* A termination parameter table data structure

The SRL provides the following files:

e gllib.h

o libsrinmt.lib
o libsrimt.dil
o gllib.c

o gllib.cpp

The multi-threaded library supports all basic and advanced SRL programming
models. See Chapter 3. Basic SRL Programming Models and Chapter 5.
Advanced SRL Programming Models to determine which model is best suited for
your needs.

The SRL alows established Diaogic users to easily port their UNIX, OS/2, and
MS DOS applications to the Windows NT environment. For new application
developers, the SRL maximizes performance in the native Windows environment
by providing:

«  Tight integration with the Windows programming model
*  New options for program devel opment
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1.4. The Cross-Compatibility Library

The C/C++ language libraries, srllib.c and srllib.cpp, are part of the Cross-
Compatibility Library. With them, an application can perform runtime linking
instead of compile-time linking. When using the cross-compatibility method, the
application must call the function sr_libinit() prior to calling any other Dialogic
function. The sr_libinit(') function will load the SRL DLL and resolve the entry
pointsto the DLL when the application is executed.

A C/C++ language interface library is aso provided with each technology (voice,
fax, and network interfaces).

1.5. SRL Event Management Functions

Event management functions provide an interface to manage events on devices,
handling program flow associated with these different modes of application
architecture. Application programmers can use event management functions to do
the following:

»  Utilize asynchronous and/or synchronous functions. An asynchronous
function returnsimmediately to the calling application and returns event
notification at some future time. EV_ASYNC is specified in the function’s
mode. This allows the calling thread to perform further operation while the
function completes. A synchronous function blocks the thread until the
function completes. EV_SYNC is specified in the function’s mode argument.

*  Write one program to handle events on several devices.

*  Enable or disable application-defined event handlers for a device using the
Asynchronous with SRL Callback programming model.

Chapter 3. Basic SRL Programming Models and Chapter 5. Advanced SRL
Programming Models contain detailed instructions for using the modelsin
application development. Refer to 6. SRL Event Management Functions for a
description and compl ete reference for each of the event management functions.
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1.6. SRL Standard Attribute Functions

Standard attribute functions return general information about a device, such as
device name, board type, and the error that occurred on the last library call.

NOTE: Associated with the SRL isaspecial device caled SRL_DEVICE, which
has attributes and can generate events just as any Dialogic device.
Parameters for SRL_DEVICE can be set within the application program.

Chapter 7. SRL Standard Attribute Functions describes the standard attribute
functionsin detail.

1.7. Application Context Management

Application context management allows the application to set up and get user-
specific context on a device-by-device basis. Two examples of user context are:

e Anindex to a per-device application table
* A pointer to a per-device application structure

Asdetailed in Section 6.4. SRL Event Management Function Reference
Overview, use the sr_setparm( ) function to set user-specific context, and the
sr_getparm( ) function to get user-specific context.

1.8. SRL Termination Parameter Table

The SRL aso includes the termination parameter table (TPT). The TPT is
contained in the srllib.h file and consists of DV_TPT data structures that are used
to specify termination conditions for Dialogic devices. Chapter 8. DV_TPT
Termination Parameter Table Sructure describesthe DV_TPT structure in detail .
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2. Basic SRL Programming Concepts
for Dialogic Products

The following information is provided in this chapter:

»  Definitions of SRL devices (Section 2.1).

* A description of SRL programming options (Section 2.2).

* A description of SRL synchronous programming (Section 2.3).

* A description of SRL asynchronous programming (Section 2.4).

* A description of SRL extended asynchronous programming (Section 2.5).

2.1. SRL Devices

In this SRL Guide, devices are addressable entities that can communicate through
the SRL, such as:

e Voice channds

» Digital timedots
* FAX devices

e MS station sets
e Board devices

2.2. SRL Programming Options

The SRL provides arich set of programming options for developersin the
Windows NT environment. The SRL works in conjunction with Windows NT to
support:

»  Standard synchronous and asynchronous programming.
« All combinations of Dialogic event handlers.

*  Mixed programming environments that Dialogic products also support in
other operating systems.
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Some options available to the programmer include:

Support for pure asynchronous programming

Support for pure synchronous programming

Support for combined asynchronous and synchronous programming

Automated support for Dialogic event handling through a separate worker thread.

Extended asynchronous operation that allows multiple state machinesto easily run
on multiple device subgroups.

2.3. SRL Synchronous Programming

In synchronous programming, each function blocks thread execution until the

function completes. The operating system can put individual device threads to

sleep while allowing threads that control other Dialogic devices to continue their
actions unabated. When a Did ogic function completes, the operating system

wakes up the function’s thread so that processing continues. For example, if the
application is playing a file as a result afxa play( ) function call, the calling

thread does not continue execution until the play has completed and the
dx_play() function has terminated. For more information, Geapter 3. Basic

SRL Programming Models.

2.4. SRL Asynchronous Programming

In asynchronous programming, the calling thread performs further operations
while the Dialogic function completes. At completion, the application receives
event notification. Asynchronous programming is recommended for applications
that require coordination of multiple tasks and have large numbers of devices.
Asynchronous programming uses system resources more efficiently because it
controls multiple devices in a single thread. On the other hand, synchronous
programming requires a separate thread for each Dialogic device.

Due to concurrent processing requirements, a thread cannot block execution while
waiting for Dialogic functions, such ds_play() or dx_record(), to finish; this
would interfere with the processing requirements of other devices being managed
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by the thread. In this case, the SRL lets you create an event-driven state machine
for each device. Instead of each Diaogic function blocking until completion, it
returns immediately and allows thread processing to continue. Subsequently, when
an event is returned through the SRL, signifying the completion of the Dialogic
operation, state machine processing can continue.

Y ou can also place user-defined eventsinto the Dial ogic event queue to get
single-point state processing control of non-Dialogic application states.
I1n summary, asynchronous programming:

« Achievesahigh leve of resource management by combining multiple
Dialogic devicesin asingle thread.

*  Provides better control of applications that have high channel density.

*  Provides several extended mechanisms that help you port Dialogic
applications from other operating systems.

e Workswith other SRL mechanisms that allow new developersto tightly
integrate the SRL with standard Windows 32-bit programming mechanisms,
such as the Win32 APl and MFC.

*  Reduces system overhead by minimizing thread context switching.

*  Simplifies the coordination of events from many Dialogic devices.
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2.5. SRL Extended Asynchronous Programming

Extended asynchronous programming is a variation of standard asynchronous
programming. In extended asynchronous programming, you can create multiple
threads, each of which controls multiple devices. In such an application, each
thread has its own specific state machine for the devices that it controls. For
example, you can have one grouping of devicesthat provides fax services and
another grouping that provides interactive voice response (IVR) services, while
both share the same process space and database resources.

For more information, see Section 3.4. Extended Asynchronous Model .

10



3. Basic SRL Programming Models

This chapter describes the following basic SRL programming models:

e Synchronous

*  Asynchronous
«  Extended Asynchronous

3.1. Selecting Basic SRL Programming Models

Basic programming models are recommended because you can apply them to
amost all applications. Select a basic programming model according to the

criteriashown in Table 1. The sections following this table describe these basic

programming models.

Table 1. Guidelines for Selecting a Basic Programming Model

Application
Requirements

Recommended Basic
Programming M odel

Threading and Event Handling
Considerations

Few devices Synchronous Create a separate thread to execute
rocessing for each Diaogic
(Section 3.2) gevi c g 9

Many devices | Asynchronous Call sr_waitevt( ) to wait for

. . events. Create asingle thread to
Multipletasks | (Section 3.3) execute processing for all Dialogic

devices.

Many devices | Extended Call sr_waitevtEx( ) for each

. Asynchronous grouping of devices, to wait for
Multiple tasks _ events on that grouping.

. (Section 3.4)

Needsto wait
for eventson
more than one
grouping of
devices.

11
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3.2. Synchronous Model

The Synchronous model is the least complex programming model. Typically, you
can use this model to write code for a voice-processing device, then simply creste
athread for each Diaogic device that needs to run this code. Y ou do not need
event-driven state machine processing because each Dialogic function runs
uninterrupted to completion.

Choose the Synchronous model when you are programming an application that
has:
e Only afew devices.

e Simple and straight flow control with only one action per device occuring at
any time.

Synchronous Model Advantages

*  Because the Synchronous model is the easiest to program and maintain, it
allows quicker deployment.

Synchronous Model Disadvantages

*  Because the main thread creates a separate thread for each Dialogic device,
this model requires a high level of system resources. This can limit maximum
device density; thus, the Synchronous model provides limited scalability for
growing systems.

»  Because a synchronous Dialogic operation blocks thread execution, the thread
cannot perform any other processing.

*  Unsolicited events are not processed until the thread calls a Dialogic function
such as dx_getevt( ) or dt_getevt( ).

Synchronous Model Programming Notes

¢ You should use the Synchronous model only for simple and straight flow
control, with only one action per device occuring at any time.

12
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»  Because each function in the Synchronous model blocks execution in its

thread, the main thread in your application must create a separate thread for

each Dialogic device.

Synchronous Model Example

The following example code shows atypical use of the Synchronous
Programming model.

/*

* Thi s synchronous node sanpl e application was designed to work with
* D/ 41ESC, VFX/ 40ESC, LSI/81SC LSl /161SC and O 160SGC LS boards only.
* |t was conpil ed using M5 VGH+.

*/

/* Cincludes */

#i ncl ude <stdio. h>
#i ncl ude <process. h>
#i ncl ude <coni o. h>
#i ncl ude <ctype. h>
#i ncl ude <errno. h>
#i ncl ude <wi ndows. h>

/* D alogic includes */
#include <srllib.h>
#i ncl ude <dxxxlib. h>

/* Defines */
#defi ne MAX_CHAN 4 [* maxi nun nunber of voice channels in system*/

/* Qobals */
int Thrd_nunj MAX_CHAN ;
int Kbhit_flag = 0;

/* Prototypes */

int main();
DWCRD WNAP  sanpl e_begi n(LPVA D) ;

[ R KR kK kK kK ko Kk ko kR kKA KAk K KKK KKK KK KA K A KR KRk Kk kA kA kA Kk hk kK kK k

NAME : int nmain()

* DESCRPTION : prepare screen for ouput, create threads and
* : poll for keyboard i nput

* INPUT : none

* QJTPUT : none

* RETURNS : 0 on success; 1 if a failure was encount ered
*

CAUTIONS : none

KKK kK kK kA kR KRk ko kK k kA kA KA KA KR KKK KK I KA I AR KRR I I A KA KRk kK kk [

int main()

int cnt;
HANDLE t hr ead_handl es| MAX_CHAN ;
DWRD t hreadl D,

/* show application’s title */
printf("Synchronous Mbde Sanple Application - hit any key to exit...\n");

13
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/* create one thread for each voice channel in system®*/
for (cnt = 0; cnt < MAX_CHAN cnt++) {

Thrd_nunfcnt] = cnt;

if ((thread_handl es[cnt] = (HANDLE) _begi nt hr eadex( NULL,

sérrpl e_begi n,
(LPMA D &Thrd_nunjcnt],

0,
&threadi D)) == (HADLE)-1) {

printf("ERROR Could not create thread #%: errno = %l\n", cnt, errno);

exit(l);
}
/* wait for Keyboard input to shutdown program*/
getch();

Kbhit_flag++ /* let threads knowit's tine to abort */

/* sleep here until all threads have conpleted their tasks */
if (VéitForMiltipleChjects(MW CHAN thread_handles, TRUE, |INFINTE
= WA T_FAILED {
printf("ERRCR Failed WitForMiltiple(ojects(): error = %d\n",
GetLastError());
}

return(0);

[ R KR kK kK kK ko Kk ko kR kK kA KAk KKK KKK KKK KKK A KR KR KRR I Ik KAk hk kK kK k

* NAME : DACRD WNAPI sanpl e_begi n(LPVA D ar gp)
* DESCRPTION : do all channel specific processing
* INPUT : LPMO D argp - pointer to the thread s index nunber
* QJTPUT : none
* RETURNS : 0 on success; 1 if a failure was encount ered
* CAUTIONS : none
*********9(*9(***'k************************************************/
D/NCRD WNAPI  sanpl e_begi n(LPVA D ar gp)
{

char channane[ 20] ;

int chdesc;

int thrd_num= *((int *)argp);

/* build nane of voice channel */
sprintf(channane, "dxxxB%Ca", (thrd_num/ 4) + 1,
(thrd_num%4) + 1);

/* open voi ce channel */
if ((chdesc = dx_open(channare, 0)) == -1) {
printf("% - FAILED dx_open(): errno = %l\n",
channare, dx_fileerrno());
return(1);

printf("% - Voi ce channel opened\n", ATDV_NAMEP(chdesc));

/* loop until Keyboard input is received */
while (!Kbhit_flag) {
/* set the voice channel off-hook */
if (dx_sethook(chdesc, DX CFFHOXKX, EV_SYNO == -1) {

14
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3. Basic SRL Programming Models

return(l);
}
printf("% - Voice channel off-hook\n", ATDV_NAMEP( chdesc));

/* dial nunber (wthout call progress) */
printf("% - Voice channel dialing...\n", ATDV_NAMVEP(chdesc));
if (dx_dial(chdesc, "12025551212", NULL, EV.SYNO == -1) {
printf("% - FALED dx_dial(): % (error #%)\n",
ATDV_NAMEP( chdesc), ATDV_ERRVB@(chdesc), ATDV_LASTERR chdesc));
return(l);

}
printf("% - Voice channel Done dialing\n", ATDV_NAMEP(chdesc));
/* set the voice channel back on-hook */
if (dx_sethook(chdesc, DX ONHOXK, EV_SYNO) == -1) {
printf("% - FALED dx_sethook(DX ONHOK): 9% (error #%l)\n",
ATDV_NAMEP( chdesc), ATDV_ERRVB@(chdesc), ATDV_LASTERR chdesc));
return(l);
printf("% - Voice channel on-hook\n", ATDV_NAMEP(chdesc));
/* close the voi ce channel */
if (dx_close(chdesc) == -1) {
printf("% - FAILED dx_close(): 9% (error #%l)\n",
ATDV_NAMEP( chdesc), ATDV_ERRVB@(chdesc), ATDV_LASTERR chdesc));
return(l);
printf("% - Voi ce channel closed\n", channane);

return(0);

3.3. Asynchronous Model

In the Asynchronous model, after the application issues an asynchronous function,
it usesthe sr_waitevt( ) function to wait for events on Dialogic devices.
Choose the Asynchronous model for any application that:

¢ Requires a state machine.
¢ Needstowait for events on multiple Dialogic devicesin asingle thread.

Asynchronous Model Advantages

«  Because the Asynchronous model uses one thread for all Dialogic devices, it
requires alower level of system resources than does the Synchronous model.

«  The Asynchronous model lets you use a single thread to run the entire
Didogic portion of the application.
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Asynchronous Model Disadvantages

e The Asynchronous model requires the development of a state machine, which
istypically more complex to develop than is a synchronous application.

Asynchronous Model Programming Notes

« If aneventisavailable, you can use the following functions to access
information about the event:

sr_getevtdev() Get Dialogic device handle for the current event.
sr_getevttype( ) Get event type for the current event.

sr_getevtdatap() Get a pointer to additional data for the current
event.

sr_getevtlen() Get the number of bytes of additional datathat are
pointed to by sr_getevtdatap( ).

« Usethesr_getevtdatap( ) function to extract the event-specific data. Use the
other functions to return values about the current event. The values returned
arevalid until sr_waitevt( ) iscalled again.

« After the event is processed, the application determines what asynchronous
function should be issued next; function issuance depends on what event has
occurred, and on the last state of the device when the event occurred.

Asynchronous Model Example

An example of the Asynchronous model is shown below:

/
Thi s asynchronous node sanpl e application was designed to work with
D' 41ESC, VFX/ 40ESC, LSI/81SC LSI/161SC and D 160SG LS boards only.
It was conpiled using M5 VCH.
I't cycles through channel s going of fhook, dialing a digit string,
goi ng onhook. This is repeated until the user hits a keyboard key.
The thread to nonitor the keyboard is peripheral to the main application
and the asynchronous programmng node and may be repl aced with any ot her
nechani smthe user nay desire.

/

* ok ok %k ok k% ok

/* Cincludes */
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#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

/* D al o
#i ncl ude
#i ncl ude
#i ncl ude

/* Defin
#def i ne
#def i ne

/* This
t ypedef

3. Basic SRL Programming Models

<stdio. h>
<process. h>
<string. h>
<coni 0. h>
<errno. h>
<wi ndows. h>
<wi nbase. h>

gi ¢ includes */
<srllib.h>
<dxxxl i b. h>
<sctools.h> /* needed for nr_scroute() declaration */

es */
MAXCHAN 4 /* maxi mum nunber of voi ce channel s in system*/
USEREVT_KEYBQARD 1 /* User defined keyboard event */

nay be expanded to contain other information such as state */
struct dx_info {
int chdev;

} DXINFQ

/* Qobals */

DX_| NFO
int Kohi

/* Protof
int main
DWRD W
int proc

[ R xR K x®

dxi nf of MAXCHANH] ;
t_flag = 0;

types */

(); ]

NAPI  keyboar d_noni tor (LPMA D);
ess(int,int);

hkkkkkkkhkhkhkhkkhkkkhk Ak kkhkkkkkhkkhkhhkhkkkkkhkkkkhkkkhkkhk k%

NAME : int nmain()

* DESCRPTION : prepare screen for output, create keyboard nonitor
* : thread and process asynchronous events recei ved
* INPUT : none
* QJTPUT : none
* RETURNS : 0 on success; 1 if a failure was encount ered
* CAUTI ONS : none
****************************************************************/
int main()

int nunthan;

char channane[ 20] ;

HANDLE t hr eadHdl ;

DARD  Thrdl D

int evtdev, evttype;

/* sh
print

> a

ow application’s title */
f (" Asynchronous Mbde Sanple Application - hit any key to exit...\n");

eate a thread for nonitoring keyboard input */

threadHdl = (HANDLE) _begi nt hr eadex( NULL,

ifo(t

kéyboar d_nonitor,
NULL,

0,
&Thrdl D);
hreadHdl == (HANDLE) -1 ) {
printf("Eror creating keyboard nonitor thread -- exiting\n");
return(1);

17
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/* Initial processing for MAXCHANS */
for (nunthan=1; nunthan<=MAXCHAN nunthan++) {
/* build name of voice channel */
sprintf(channane, "dxxxB¥%WCA", ((nunthan-1) / 4) + 1,
((nunchan -1)%4) + 1);

/* open voi ce channel */

i f ((dxinfo[ nunthan].chdev = dx_open(channame, 0)) == -1) {
printf("FAILED dx_open(%): errno = %l\n",
channane,
errno);
return(l);

/* Store nunthan as USEROONTEXT for this device */
sr_set par n{ dxi nf o[ nunthan] . chdev, SR USEROONTEXT, &unthan) ;

printf( "Voice channel opened (%)\n", ATDV_NAMEP(dxi nf o[ nunthan]

/* route voice channel to it’'s analog front end */
i f (nr_scroute(dxinfo[ nunchan] . chdev,

SC VX,

dxi nf o nunthan] . chdev,
SC LS,

SC FULLDWP) == -1)

{
printf("FAILED nr_scroute(9%): % (error #%l)\n",
ATDV_NAMEP( dxi nf o[ nunthan] . chdev) ,
ATDV_ERRVBA( dxi nf o[ nunthan] . chdev),
ATDV_LASTERR( dxi nf o[ nunthan] . chdev) ) ;
return(l);

printf( "Voice channel connected to anal og front end\n");

.chdev));

/* Start the application by putting the channel in onhook state */

i f (dx_set hook(dxi nf o[ nunchan] . chdev, DX ONHOCK, EV_ASYNQ) == -1) {
printf("FA LED dx_sethook(9%): % (error #%l)\n",
ATDV_NAMEP( dxi nf o[ nunthan] . chdev) ,
ATDV_ERRVBA( dxi nf o[ nunthan] . chdev),
ATDV_LASTERR( dxi nf o[ nunthan] . chdev) ) ;
return(l);

}

/* Wil e no keyboard input, keep cycling through functions */
while (1) {
/* Wit for events */
sr_waitevt(-1);
evtdev = sr_getevtdev();
evttype = sr_getevttype();
if ((evtdev == SRL_DEM CE) && (evttype == USEREVT_KEYBQARD))
br eak;
if (process(evtdev, evttype) != 0)
br eak;

}

/* Aose all voice devices before exiting */
for (nunthan=1; nunchan<=MAXCHAN nunthan++) {
dx_cl ose( dxi nf o[ nunthan] . chdev) ;
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}

/* Vit here until thread exits */
if (VitForMiltiple(hjects(l, &hreadHdl, TRE, INFINTE) == WA T_FAI LED) {
printf("ERRCR Failed WitForMiltiple(jects(): error = %d\n",
GetLastError());

return(0);

[ Kk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Kok ok ok ok ok ok ok ok ok ok ko ok ok ko ok ok ok ok ko ok ko k ok ko

* NAME DWRD WNAP  keyboard_nonitor( LPVA D argp )
* DESCRPTION Wit for keyboard i nput
* I NPUT: LPVA D argp

* QUTPUT: None

* RETURNS:  none

* CAUTI ONS: None

ek ok ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko ok ko ko ok k ok kk Rk kR k ok ok kk ok ko k ok k ok ok ko k [

DWORD WNAPI  keyboard_nonitor( LPMA D argp )

{
getch();
sr_put evt ( SRL_DEVI CE, USEREVT_KEYBQOARD, 0, NULL, 0) ;
return(0);
}
/********9(*9(***'k**********************************'k*************************
* NAME int process( eventdev, event )
* DESCRPTION Do the next function depending on the Event Received
* INPUT: int event dev; - Device on which event was received
* int event ; - Event being processed
* QUTPUT: None
* RETURNS: New Channel State
* CAUTI ONS: None

HK KA KK KK KK KA KA KA KKK KKK KKK I A IR KRR KRR I KK A KA KA KRR IR KA KA KKK KKK I A Ik K [

nt process( eventdev, event )
int eventdev;

int event;

{
DX _CST *cstp;
int channum
/*

* Retrieve USEROONTEXT for device
*/
sr_get par n{ event dev, SR USEROONTEXT, &channun);

/*
* Saitch according to the event received.
*/

switch ( event ) {

case TDX _SETHOX
cstp = (DX_CST *)sr_getevtdatap();
switch( cstp->cst_event) {
case DX ONHOXX
/* @ of fhook next */
printf("Recei ved onhook event\n");
i f (dx_sethook(dxinfo[ channum].chdev, DX GFFHOCK, EV_ASYNQ == -1) {
printf("FA LED dx_sethook(%, DX GFFHOK): 9% (error #%l)\n",
ATDV_NAMEP( dxi nf of channunj . chdev) ,
ATDV_ERRVBEP( dxi nf o channunj . chdev),
ATDV_LASTERR( dxi nf o[ channunj . chdev) ) ;
return(1);
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br eak;

case DX OFFHOK
/* dial next */
printf("Received of fhook event\n");
i f (dx_dial (dxinfo[ channunj.chdev, "12025551212", NJL, EV_.ASYNO == -1) {
printf("FALED dx_dial (9%): 9% (error #%l)\n",
ATDV_NAMEP( dxi nf o[ channunj . chdev) ,
ATDV_ERRVBA( dxi nf o[ channunj . chdev),
ATDV_LASTERR( dxi nf o[ channunj . chdev) ) ;
return(l);

br eak;
br eak;
case TDX D AL:

/* Next go onhook */

printf("Recei ved TDX D AL event\n");

if (dx_sethook(dxinfo[ channum].chdev, DX ONHOXK, EV_ASYNQ) == -1) {

printf("FA LED dx_sethook(%, DX ONHOK): 9% (error #%l)\n",

ATDV_NAMEP( dxi nf o[ channunj . chdev) ,
ATDV_ERRVB@( dxi nf o[ channunj . chdev) ,

ATDV_LASTERR( dxi nf o[ channunj . chdev));
return(l);

}

return(0);

3.4. Extended Asynchronous Model

Thismodel is basically the same as the Asynchronous model, except that the
application can control groupings of devices with separate threads. To do this, use
sr_waitevtEx( ). Seesection

Choose the Extended Asynchronous model for any application that:

¢ Requires a state machine.

«  Needstowait for events on more than one grouping of devices.

Extended Asynchronous Model Advantages

»  Because the Extended Asynchronous model uses only afew threads for all
Didogic devices, it requires alower level of system resources than does the
Synchronous model.
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The Extended Asynchronous model |ets you use afew threads to run the
entire Dialogic portion of the application.

Extended Asynchronous Model Disadvantages

The Extended Asynchronous model requires the development of a state
machine, which is typically more complex to develop than a synchronous
application.

Extended Asynchronous Model Programming Notes

The Extended Asynchronous model uses multiple threads and calls
sr_waitevtEx( ). In contrast, the Asynchronous model uses only one thread,
and callssr_waitevt( ).

If an event is available, you can use the following functions to access
information about the event:

sr_getevtdev() Get Dialogic device handle for the current event.
sr_getevttype( ) Get event type for the current event.

sr_getevtdatap( ) Get a pointer to additiona datafor the current
event.

sr_getevtlen() Get the number of bytes of additional data that are
pointed to by sr_getevtdatap( ).

Use the sr_getevtdatap( ) function to extract the event-specific data; use the
other functions to return values about the current event. The values returned
arevalid until sr_waitevtEx( ) iscalled again.

After the event is processed, the application determines what asynchronous
function should be issued next depending on what event has occurred and the
last state of the device when the event occurred.

Do not use any Dialogic device in more than one grouping. Otherwise, it is
impossible to determine which thread receives the event.
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Do not use sr_waitevtEx( ) function in combination with either the
sr_waitevt( ) function or event handlers.

Extended Asynchronous Model Example

An example of the Extended Asynchronous model is shown below.

B T )

E S

*
*kk

int
{

22

NAME @ int main()

DESCR PTION : create thread and pol | for keyboard i nput

INPUT : none

QUTPUT : none
RETURNS : 0 on success; 1 if a failure was encountered
CAUTI ONS : none

KKK KKK KKK KKK KKK KKK KR IR KK KA KK KKK KRR IR KKK AKX KA h kx|

mai n()

HANDLE t hread_handl €[ 2] ;
DACRD t hreadl D,

/* show application's title */

printf("Extended Asynchronous Mde Sanple Application - hit any key to exit..

/* create one thread to run one state nachine */

if ((thread_handl e[0] = (HANDLE) _begi nt hr eadex( NULL,
S‘tat eMachi nel,
(LPVva DO,
0

&hreadlD)) == (HANDLE)-1) {
printf("ERROR Could not create thread : errno = %l\n", errno);
exit(1l);

}

/* create a second thread to run the other state nachine */
if ((thread_handl e[ 1] = (HANDLE) _begi nt hr eadex( NULL,
0

S‘t at eMachi ne2,
(LPVa D 2,

0,

&hreadlD)) == (HANDLE)-1) {
printf("ERROR Could not create thread : errno = %l\n", errno);
exit(l);

/* wait for Keyboard input to shutdown program*/
getch();

Kbhit_flag++; /* let thread knowit’s tine to abort */

/* sleep here until thread has termnated */
if (VaitForMiltiplehjects(2, thread handle, TRUE |N-IN TE)
= WA T_FAILED {
printf("ERRCR Failed WitForMiltipleojects(): error = %d\n",
GetLastError());
}

return(0);

Ant);
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[ Kok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko Kok k ok k ok ko k ok

NAMVE : DACRD WNAPI St at evachi nel( LPVA D ar gp)

*
* DESCRPTION : This tread runs the of f hook-di al - onhook state nmachi ne

*
*
*
*

{

INPUT : LPMAO D argp - NULL pointer (not used)
QUTPUT : none
RETURNS : 0 on success; 1 if a failure was encount ered

CAUTI ONS : none

ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko ok ok k ok Kok k ok ok k ok Kk k ok ok k ok ko Kk ok k ok ok ok

DWCRD WNAP St at eMachi nel( LPVA D ar gp)

char channane[ 20] ;

int chdesc;

int cnt;

int hDevi ce[ MAX_CHAN ;
int hBEvent;

| ong Event Code;

int basechn = (int)argp;

for (cnt = basechn; cnt < basechn + (MAX_ CHAN 2); cnt++) {

/| *
whi

/* build name of voice channel */
sprintf(channane, "dxxxB%WICQ4", (cnt / 4) + 1,
(cnt %4) + 1);

/* open voi ce channel */
if ((chdesc = dx_open(channane, 0)) == -1)
printf("% - FAILED dx_open(): errno = %l\n",
channane, dx_fileerrno());
return(l);

hDevi ce[ cnt] = chdesc;
printf("% - Voice channel opened\n", ATDV_NAMEP(chdesc));

/* kick off the state machi ne by goi ng of f hook asynchronously */
if (dx_sethook(chdesc, DX CFFHOCK, EV_ASYNQ == -1) {
printf("% - FAILED dx_sethook(DX GFFHOK): 9% (error #%l)\n",
ATDV_NAMEP( chdesc), ATDV_ERRVB@(chdesc), ATDV_LASTERR chdesc));
return(l);

printf("% - Voice channel off-hook initialized\ n", ATDV_NAMEP(chdesc));

loop until Keyboard input is received */

le (IKbhit_flag) {

/*

* wait for event on the specific Iist of handl es

*/

sr_wai t evt Ex(&bDevi ce[ basechn], MAX CHAN 2, -1, &Event);
/*

* gather data about the event

*/

chdesc = sr_getevtdev(hEvent);
BEvent Code = sr_getevttype(hEvent);

swi t ch( Event Code)
case TDX SETHOX:
i f (ATDX_HOOKST(chdesc) == DX CFFHOXX) {
printf("% - Voice channel off-hook\n", ATDV_NAMEP( chdesc));
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/* we went off hook so start dialing */
if (dx_dial(chdesc, "12025551212", NULL, EV.ASYNQ) == -1) {
printf("% - FALED dx_dial(): % (error #%l)\n",
ATDV_NAMEP( chdesc), ATDV_ERRVB@(chdesc), ATDV_LASTERR chdesc));

return(l);

}

printf("% - Voice channel dialing initialized\ n", ATDV_NAVEP(chdesc));
} else {

/* we went on hook so go off hook again */

printf("% - Voice channel on-hook\n", ATDV_NAMEP( chdesc));

/* set the voice channel off-hook */
if (dx_sethook(chdesc, DX OFFHOCK, EV_ASYNQ == -1) {
printf("% - FALED dx_sethook(DX GFFHOOK): 9% (error #%l)\n",
ATDV_NAMEP( chdesc), ATDV_ERRVBG?( chdesc), ATDV_LASTERR( chdesc));

return(l);
}
printf("% - Voice channel of f-hook initialized\ n", ATDV_NAMEP(chdesc));
br eak;

case TDX D AL:
printf("% - Voi ce channel Done dialing\n", ATDV_NAMEP( chdesc));

/* done dialing so set the voice channel on-hook */
i f (dx_sethook(chdesc, DX ONHOXK, EV_ASYNQ) == -1) {
printf("% - FAILED dx_sethook(DX CNHOOK): 9% (error #%)\n",
ATDV_NAMEP( chdesc), ATDV_ERRVB@(chdesc), ATDV_LASTERR chdesc));
return(l);

}
printf("% - Voi ce channel on-hook initialized\ n", ATDV_NAMEP(chdesc));

br eak;

defaul t:
printf("Recei ved unexpected event 0x%X on devi ce %l\n", EventCode, chdesc);
br eak;

}

}

for (cnt = basechn; cnt < basechn + (MAX_CHAN 2); cnt++) {
/* close the voi ce channel */
chdesc = hDevice[cnt];
printf("% - Voice channel closing\n", ATDV_NAMEP(chdesc));
if (dx_close(chdesc) == -1) {
printf("% - FAILED dx_close(): % (error #%l)\n",
ATDV_NAMEP( chdesc), ATDV_ERRVBGP(chdesc), ATDV_LASTERR chdesc));
return(l);

}
return(0);

[ R KR kK kK kK kK kk kR kKA KKK K KKK KKK KK KKK A KRR KRR I Ik Kk Kk hk ko k Kk

NAMVE : DACRD WNAPI St at evachi ne2( LPVA D ar gp)
* DESCRPTION : This tread runs the of f hook- pl ayt one- onhook state nachi ne

* INPUT : LPMO D argp - NULL pointer (not used)
* QUTPUT : none
* RETURNS : 0 on success; 1 if a failure was encountered
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* CAUTIONS : none
****************************************************************/
D/NCRD WNAP St at eMachi ne2(LPVA D ar gp)
{

char channane[ 20] ;

int chdesc;

int cnt;

int hDevi ce[ MAX_CHAN ;

int hBEvent;

| ong Event Code;

int basechn = (int)argp;

TN_CGEN ToneGener at i on;

for (cnt = basechn; cnt < basechn + (MAX_CHAN 2); cnt++) {
/* build name of voice channel */
sprintf(channane, "dxxxB%ICQa", (cnt / 4) + 1,
(cnt %4) + 1);

/* open voi ce channel */
if ((chdesc = dx_open(channane, 0)) == -1)
printf("% - FAILED dx_open(): errno = %l\n",
channane, dx_fileerrno());
return(l);

hDevi ce[ cnt] = chdesc;
printf("% - Voice channel opened\n", ATDV_NAMEP(chdesc));

/* kick off the state machi ne by goi ng of f hook asynchronously */
if (dx_sethook(chdesc, DX CFFHOK, EV_ASYNQ == -1) {
printf("% - FAILED dx_sethook(DX GFFHOK): % (error #%l)\n",
ATDV_NAMEP( chdesc), ATDV_ERRVB@(chdesc), ATDV_LASTERR chdesc));
return(l);

printf("% - Voice channel off-hook initialized\n", ATDV_NAMEP(chdesc));

/* loop until Keyboard input is received */
while (!Kbhit_flag) {
/*
* wait for event on the specific list of handl es
*/
sr_wai t evt Ex(&bDevi ce[ basechn], MAX CHAN 2, -1, &Event);

/*

* gather data about the event

*/

chdesc = sr_getevtdev(hEvent);
BEvent Code = sr_getevttype(hEvent);

swi t ch( Event Code)
case TDX_SETHOXK
i f (ATDX_HOXST(chdesc) == DX CFFHOXK) {
printf("% - Voice channel off-hook\n", ATDV_NAMEP( chdesc));

/* we went off hook so build and play the tone */
dx_bl dt ngen(&ToneGener ati on, 340, 450, -10, -10, 300);
if (dx_pl aytone(chdesc, &ToneGeneration, (DV_TPT *)NULL, EV.ASYNO == -1) {
printf("% - FAILED dx_playtone(): % (error #%l)\n",
ATDV_NAMEP( chdesc), ATDV_ERRVB@(chdesc), ATDV_LASTERR chdesc));

return(l);

}
printf("% - Voice channel play tone initialized\ n", ATDV_NAMEP(chdesc));
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} else {
/* we went on hook so go off hook again */
printf("% - Voice channel on-hook\n", ATDV_NAMEP( chdesc));

/* set the voice channel off-hook */
if (dx_sethook(chdesc, DX OFFHOCK, EV_ASYNQ == -1) {
printf("% - FALED dx_sethook(DX GFFHOK): 9% (error #%l)\n",
ATDV_NAMEP( chdesc), ATDV_ERRVBG?(chdesc), ATDV_LASTERR( chdesc));

return(l);

}
printf("% - Voice channel of f-hook initialized\ n", ATDV_NAMEP(chdesc));
br eak;

case TDX PLAYTONE
printf("% - Voi ce channel Done playine tone\n", ATDV_NAMVEP( chdesc));

/* done playing a tone so set the voi ce channel on-hook */
i f (dx_sethook(chdesc, DX ONHOXK, EV_ASYNQ) == -1) {
printf("% - FAILED dx_sethook(DX CNHOOK): 9% (error #%l)\n",
ATDV_NAMEP( chdesc), ATDV_ERRVB@(chdesc), ATDV_LASTERR chdesc));
return(l);

}
printf("% - Voi ce channel on-hook initialized\ n", ATDV_NAMEP(chdesc));
br eak;

defaul t:

printf("Recei ved unexpected event Ox%X on devi ce %l\n", EventCode, chdesc);
br eak;

}

for (cnt = basechn; cnt < basechn + (MAX_ CHAN 2); cnt++) {
/* close the voi ce channel */
chdesc = hDevice[cnt];
printf("% - Voice channel closing\n", ATDV_NAMEP(chdesc));
if (dx_close(chdesc) == -1) {
printf("% - FAILED dx_close(): % (error #%)\n",

ATDV_NAMEP( chdesc), ATDV_ERRVB@(chdesc), ATDV_LASTERR chdesc));
return(l);

}

return(0);
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4. Advanced SRL Programming
Concepts for Dialogic Products

The following information is provided in this chapter:
e Guidelinesfor programming SRL event handlers (Section 4.1)
e Usesof Asynchronous with Windows callback programming (Section 4.2)

*  Usesof Asynchronous with Win32 synchronization programming (Section
4.3)

4.1. SRL Event Handler Programming

An event handler is a user-defined function called by the SRL to handle a
specified event that occurs on a specified device.

4.1.1. Setting Up Event Handlers

To manage many asynchronous events more simply, you can set up event handlers
to act as application-level interrupt service routines. Y ou can set up event handlers
to be invoked for:

* A single event on any device.
* Any event on a specified device.

*  Combinations of events on combinations of devices. Where overlap occurs,
the SRL calls all applicable event handlers.

For details about how to use event handlers in asynchronous programming, see the
following sections:

* 4.14. SRL Callback Thread Behavior
* 5.3, Asynchronouswith SRL Callback Model

4.1.2. Event Handler Guidelines

The following guidelines apply to event handlers:
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* You can enable more than one handler for any event. The SRL calls all
specified handlers when a thread detects the event.

* You can enable or disable handlers from any thread.
* You can enable general handlersthat handle all events on a specified device.
* You can enable a handler for any event on any device.

e You cannot call synchronous functionsin a handler.

By default, on thefirst call to sr_enbhdlr (), the SRL creates an internal thread,
the SRL handler thread, that services event handlers. The SRL handler thread
exists aslong as one handler is still enabled. (See aso the sr_dishdlr () function.)

Handlers are called from the context of the SRL handler thread. Therefore, if the
main thread is blocked in a non-Dialogic function and an asynchronous event,
such as a hang-up, occurs on adevice being controlled by the main thread, the
handler is called immediately within the context of the SRL handler thread that
has been created to service handlers.

Control this SRL handler thread creation through the SRL parameter
SR_MODELTYPE, specified in the Asynchronous with SRL Callback model.

Asexplained in Section 4.1.4. SRL Callback Thread Behavior , the Asynchronous
with SRL Callback model lets your application execute event handlers through the
following threads:

e An SRL handler thread, which the SRL creates
e The application-handler thread, which you create

To execute event handlers through the SRL handler thread, enable the creation of
the SRL handler thread by setting SR_ MODELTY PE to SR_ MTASY NC (default
mode); to execute event handlers through the application-handler thread, disable
creation of the SRL handler thread by setting SR_ MODELTY PE to
SR_STASYNC.

Another use of the SR_MODELTY PE parameter, and an alternate way for an
application to service handlers in a multithreaded application, isto create one
thread for each Dialogic device, then create a separate thread that calls
sr_waitevt( ). The handlers are called within the context of this thread. If your
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application uses this scenario, you should also set the SR_ MODELTY PE
parameter to SR_STASY NC to prevent creation of the SRL handler thread.

4.1.3. Hierarchy of Event Handlers
The SRL calls handlers according to a hierarchy based on device/event parings as
follows:

1. Devicelevent-specific handlers. Handlers enabled for a specific event on a
specific device are called when the event occurs on the device.

2. Device specific/event non-specific handlers. Handlers enabled for any event
on a specific device are called only if no device/event specific handlers are
enabled for the event.

3. Device non-specific/event non-specific or device non-specific/event-specific
handlers (also called "backup" or "fallback™ handlers). Handlers enabled for
any event, or for a specific event on any device, are called only if no higher-
ranked handler has been called. This allows these handlersto act as
contingencies for events that might not have been handled by device/event-
specific handlers.

The function prototype for user-supplied event handler functionsis as follows
(shown in ANSI C format):

long usr_hdlr(unsigned long evhandle);

4.1.4. SRL Callback Thread Behavior

The Asynchronous with SRL Callback model lets your application execute event
handers through the following threads:

e An SRL handler thread, which SRL creates
*  Theapplication-handler thread, which you create

Using an SRL Handler Thread for SRL Callback
Y ou can use an SRL handler thread to execute an event handler. Enable an event

handler by calling the sr_enbhdlr (') function from within any application thread.
Y ou can set up separate event handlers for separate events for separate devices.
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Thefirst call to the sr_enbhdIr () function automatically creates the SRL handler
thread that services the event handler. Y ou do not need to call the sr_waitevt()
function from anywhere within the application; thesr_enbhdlr () thread already
callsthe sr_waitevt( ) function to get events. Each call to the sr_enbhdlr ()
function allows the Dial ogic events to be serviced when Windows schedules the
SRL handler thread for execution.

Call each event handler from the context of the SRL handler thread. The event
handler must not call sr_waitevt( ) or any synchronous Dialogic function.

The state machine is driven by the event handlers. If the event handler returnsa 1,
the event is kept. The next general handler in the hierarchy is notified.

Note: Y ou can use the SRL handler thread in some UNIX applications that require
porting.

Using an Application-Handler Thread

To create your own application thread, with which you can distribute your
workload and gain more control over program structure, you can use the
application-handler thread to make callsto the sr_waitevt() function and execute
event handlers. To avoid the creation of the SRL handler thread, you must set
SR_MODELTYPE to SR_STASYNC. Thethread must not call any synchronous
functions.

After initiation of the asynchronous function, the application thread can perform
other tasks but cannot receive solicited or unsolicited events until the
sr_waitevt( ) functionis called.

If ahandler returns a non-zero value, the sr_waitevt( ) function returnsin the
application thread.

Note: A solicited event is an expected event specified using an asynchronous
function contained in the device library, such as a "play complete” after issuing a
dx_play() function. Anunsolicited event isan event that occurs without
prompting, such as a silence-on or silence-off event in adevice.
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4.2. Asynchronous with Windows Callback Programming

Asynchronous with Windows Callback programming allows an asynchronous
application to receive SRL event notification through a standard Windows
eventing technique. In Asynchronous with Windows Callback programming, the
application informs the SRL to post a user-specified message to a user-specified
window when an event occurs on a Dialogic device. When the application
receives the user-specified message, it calls standard Dialogic event-retrieval
functions to process the event.

Asynchronous with Windows Callback programming:
« Allowstighter integration with Windows GUI programming techniques.
*  Uses system resources more efficiently than does Synchronous programming.

* Providesasingle point of processing for all messages and events (Dialogic
and Windows).

All of the asynchronous programming models let you program complex
applications easily, and help you achieve a high level of resource management in
your application by combining multiple voice channelsin asingle thread. This
streamlined code reduces the system overhead required for inter-thread
communication, and simplifies the coordination of events from many devices.

4.3. Asynchronous with Win32 Synchronization
Programming

Asynchronous with Win32 Synchronization programming allows an asynchronous
application to receive SRL event notification through standard Win32
synchronization mechanisms. The two mechanisms supported are Reset Events
and 1/0 Completion Ports. In Asynchronous with Win32 Synchronization
programming, the application informs the SRL to signal a user-specified wait
point when an event occurs on a Dialogic device. When the application receives
notification, it calls standard Dial ogic event-retrieval functions to process the
event. Asynchronous with Win32 Synchronization programming:

* Allowstighter integration with other devices that use Win32 event
synchronization. These include, but are not limited to, Dialogic DM3 devices
and the Windows Sockets library.
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*  Uses system resources more efficiently.

* Providesasingle point of processing for al events (Diaogic and non
Dialogic).

Asynchronous programming lets you program complex applications easily, and
help you achieve a high level of resource management in your application by
combining multiple voice channelsin asingle thread. This streamlined code
reduces the system overhead required for inter-thread communication and
simplifies the coordination of events from many devices.
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5. Advanced SRL Programming
Models

This chapter describes the following advanced SRL programming models:

*  Synchronous with SRL Callback

*  Asynchronous with SRL Callback

*  Asynchronous with Windows Callback

*  Asynchronous with Win32 Synchronization

5.1. Selecting Advanced SRL Programming Models

Y ou can use advanced programming models in applications for which the basic
programming models might not apply. Select an advanced programming model
according to the criteria shown in Table 2. The sections following this table
describe these advanced programming models.

Table 2. Guidelines for Selecting an Advanced Programming Model

Application Recommended Advanced | Threading and Event
Requirements | Programming M odel Handling Considerations
Few devices Synchronous with SRL Create a separate thread to

. Callback execute processing for each
Need'st'o service . Didogic device, typicaly a
unsolicited (Section 5.2) voice channel.

Dialogic events
Call sr_enbhdlr() to enable
callback functions that service
unsoicited Dialogic events.

Many devices Asynchronous with SRL For details about how this

. Callback model dispatches events to
Multiple tasks . your event handlers, see
Needs User- (Section 5.3) Section 4.1.4. SRL Callback
defined event Thread Behavior.
handlers
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Application
Requirements

Recommended Advanced
Programming Model

Threading and Event
Handling Considerations

Many devices Asynchronous with Call sr_NotifyEvent( ) to

. Windows Callback enable event notificationto a
Multiple tasks (Section 5.4) user-specified window.
Needsthe When the window receives
tightest possible event notification, call
integration with sr_waitevt(0) to retrieve the
the Windows Dialogic event.
messaging
scheme
Many devices Asynchronous with Win32 | At application intialization:;

i Synchronization i )
Multiple tasks * UseaWin32 functionto

(Section 5.5) create the Reset event or

Needs the :
tightest possible 1/O Ccompletion Port.
integration with e Setupthe
other Win32 SRLWIN32INFO
devices structure.

e Cdlthesr_setparm()
function.

Use aWin32 function to wait
for event notification. At
notification, call the
sr_waitevt( ) function to
retrieve the event from the
Diaogic event queue.

5.2. Synchronous with SRL Callback Model

The Synchronous with SRL Callback Model combines some of the advantages of
both synchronous and asynchronous programming.

Choose this model for an application that needs to execute processing for

synchronous Dialogic devices, and that needs to be notified of some asynchronous

Dialogic events.
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Call the sr_enbhdir () function to enable a callback function that services some
asynchronous Dialogic events. As an aternative, you can create your own thread
which callsthe sr_waitevt( ) function to receive asynchronous Dial ogic events.
See.

Synchronous with SRL Callback Model Advantages

The Synchronous with SRL Callback model executes processing for
synchronous Dialogic devices, and receives notification of some unsolicited
asynchronous Dialogic events.

Onthefirst call to sr_enbhdlr (), the SRL automatically creates an SRL
handler thread that services the event handlers.

Synchronous with SRL Callback Model Disadvantages

Because the main thread creates a separate thread for each synchronous
Didogic device, this model requires ahigh level of system resources; thus,
the synchronous model provides limited scalability for growing systems.

Y ou might need to set up away for the event handler to communicate events
to another thread. For example, the Dialogic event handler might need to stop
amutitasking function that is active in another thread.

Synchronous with SRL Callback Model Programming Notes

Enable the event handler by calling sr_enbhdlir () from within any
application thread. Y ou can set up separate event handlers for various devices
and event types. Thefirst call to sr_enbhdlr () creates the SRL handler
thread. Y ou do not need to call sr_waitevt() from anywhere within the
application because the SRL handler thread already calls sr_waitevt( ) to get
events.

The event handler must not call sr_waitevt() or any synchronous Dialogic
function.

1. For example, you can use this model to wait for inbound calls
synchronously, then service those calls through telephony functions, such
asplay and record. Y ou could use the event handlers to receive
notifiation of unsolicited hangup events.
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Synchronous with SRL Callback Model Example

An example of the Synchronous with SRL Callback model is shown below:

[ R KA KKk KK Kk KKK KKK KA K KA KKK KK KA KRR IR KA KKK IR KKK KKK IR KKK R IR KR KA IR KR KA * K *
*

* This Wndows Cal | back nodel sanpl e application was designed to work wth

* O 41ESC VFX/ 40ESC, LSI/81SC LSI/161SC and O 160SG LS boards only.

* It was conpiled using M5 VCH.

* |t cycles through 4 channel s going of fhook, dialing a digit string,

* going onhook. This is repeated until the user stops the processing fromthe
* Test menu in the main Wndow

* The test can be started by choosing the Go option of the Test nenu in the

* program w ndow

*
HK KKK KA KRR KKK KA KA KA KKK KKK IR I K KA KRR IR KA KKK IR KKK KKK IR KA KKK IR KR KK A IR KA kK [

#define STR CT

#i ncl ude <wi ndows. h>
#i ncl ude <w ndowsx. h>
#i ncl ude <af xres. h>
#i ncl ude <process. h>
#i ncl ude <dxxxlib. h>
#include <srllib. h>
#i ncl ude <string. h>
#i ncl ude <stdio. h>
#include <fcntl. h>

#i ncl ude <errno. h>

#i ncl ude "resource. h"
#i ncl ude <sctool s. h>

/1 Defines

#def i ne MAXCHAN 4 |/ maxi num nunber of voice channels in system

#def i ne VW SRNOTI FYEVENT WY USER + 100

#def i ne RONEI CHT 20

/1 Modified version of the nornmal HANDLE MSG nacro in w ndows. h

#def i ne HANDLE_DLGVBQ hwnd, nessage, fn) \
case (message): \
return(Set D gMsgResul t (hwnd, uMsg, \

HANDLE ##nessage((hwnd), (wParan), \
_ (IParam, (fn)))
/1 This may be expanded to contain other informati on such as state typedef struct
dx_info {
int chdev;
int iter;
} DXINQ
/1 Qobals
DX_I NFO dxi nf of MAXCHANK1] ;
int Kbhit_flag = 0;
char tnpbuf [ 128] ;
HANDLE hl nst;;
char gRowal [ MAXCHAN+1] [ 80] ;
LRESULT CALLBACK WidPr oc( HMD hwid, U NT uMsg, WPARAM wParam LPARAM | Paran);
voi d General _nCommand(HWD , int , HWi\D, UNT ); // Wndow s W COMWAND handl er int
dl gc_nGommand( HAD ) ; /1 VW SRNOTI FYEVENT handl er
int DialogicSyslnit(HMD);
voi d D al ogi cd ose( HAD) ;
int get_ts(int );
voi d disp_status(HWWD, int , char *);
/~k********************************~k~k~k~k************************************************
* NAME : WnMi n()
* DESCR PTION : Wndows application entry point
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* CAUTIONS @ none.
*************************************************************************************/
int WNAPI WnMin (HNSTANCE hl nstance, H NSTANCE hi nst Prev, LPSTR | pszQvdLine, int
nOdShow) {

HMD hwid;
WADCLASS wc;
MBG nsg;
hlnst = hlnstance;
if (!hinstPrev)
{
/1 Fll in wndow class structure with paraneters that
/1 describe the mai n wi ndow
we. style = CS_ HREDRAW| CS VREDRAW// O ass style(s).
we. | pf nWidPr oc = (VWDPROC) WAdPr oc; /1 Wndow
Procedur e
we. cbd sExtra =0; /1 No per-
class extra data.
wc. cbWidExt r a =0; /1 No per-
w ndow extra data.
we. hl nst ance = hl nst ance; /! Onaner of
this class
we. hl con = Loadl con (hlnstance, MAKEI NTRESOURCE(| D _| QONL));

/1 1con nane from.RC

we. hQursor = LoadQursor (NULL, | DC ARROW;// Qursor

we. hbr Background = (HBRUSH) (GOLCR WNDOM1);// Default col or

we. | pszMenuNane = MAKE!I NTRESCURCE( | DR_MENUL) ;

we. | pszd assNane = "WnCal | Back"; /1 Name to register
/1 Register the wi ndow class and return success/failure code.
if (!Registerdass(&nc))

return (FALSE); /1 Exits if unable to register

}
hwid = O eat eW ndowEx( 0L, "WnCal | Back", "Wndows Cal | back
Deno", W& OVERLAPPEDW NDOV
OW USEDEFAULT, O,
OWUSEDEFAULT, 0, NULL, NULL, hinstance, NULL);
/1 1f window could not be created, return "failure"
if (!hwid)
return (FALSE);
sr_Noti fyEvent (hwid, W/ SRNOTI FYEVENT, SR NOTI FY_QN);
ShowW ndow( hwid, SWSHON; // Show the w ndow

Updat eW ndow( hWid) ; /1 Sends W PAI NT nessage

/1 Get and dispatch nessages until a W QJ T nessage i s received. while
( Get Message( &sg, NULL, 0,0))
{

Transl at eMessage(&nsg);// Translates virtual key code D spatchMessage(&nsg); //
D spat ches nessage to w ndow

return (0);

[ KRR kK kK ko ko ok ok ok ok ko ko kK kR kK kKK Kk kK kK kKR KRk Rk kK kK kK kR kR ok ko ko k Rk kKR KKk kR kR ko ko kK kK

* NAME : WidPr oc()
* DESCR PTION : Wndows Procedure
* CAUTI ONS : none.
*********9(*9(***'k******************************9(*'k*'k**********************************/
LRESULT CALLBACK WidProc( HWI\D hwid, U NT uMsg, WPARAM wPar am LPARAM | Par am)
{

HDC hDG

PAI NTSTRUCT ps;

RECT rect;

int nunthan;

switch (uMsg) {

/1 Handl e the VW COMVAND nessages HANDLE MBSQE hwid, W GOMVAND,

Gener al _Gonnand) ;

case VA SRNOTI FYEVENT:
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if (dlgc_OnCommand( hWwid)) {// D alogic event
D al ogi cd ose( hwid) ;
Dest royWndow hWid); // if dl gc_hCommand() returns FALSE }
br eak;
case W CREATE:
br eak;
case VW PAI NT:
/1 get the actual w ndow rectangl e
Getd i ent Rect (hWid, &rect);
hDC = Begi nPai nt (hWid, &ps);

/1 display name of application
rect.top = RONE GHT;

sprintf(tnpbuf,"Wndows Cal | back Deno");
DrawText (hDC t npbuf , -1, &ect, DI_SI NGLELI NE| DT_CENTER);

/1 display status of channel
for (nunthan=1; nunthan<=MAXCHAN nunthan++) {
rect.top = (nunthan+2) * RONE GHT;
DrawTlext (hDC, gRowval [ nunthan], -1, &rect,
DT_SI NQLELI NE) ;
}

EndPai nt (hWid, &ps);
br eak;
case W OLCBE
Dest r oyW ndow( hwid) ;
br eak;
case VW DESTROY:
Post Qui t Message(0) ; /1 Alow Get Message() to return
FALSE
br eak;
defaul t:
return (Def WndowPr oc(hWid, uMsg, wParam | Paran));
} /1 switch (uMsg)

[ KRR kK kK ko ko Kok ko ko kK kK kR kKK KKKk kKKK kR kKKK kR Kk Kk Kk kA kR ok kkkk kR kK kA KAk KKk Rk kKA KAk kK

* NAME : General _OnConmand()
* DESCR PTION : Message Handl er for Vi COWAND
* CAUTIONS : none.

HK KA KKK KK KK KA KA KA KR KKK KK KK I A KA KR KRR I K I A KA KRR KA KA I KKK A KRR KKK I IR K A KR KRk Kk k[

voi d General _nCommand( H/MD hWid, int id, HMWD hwndCl, U NT codeNoti fy)
{

switch (id) {
case |ID TEST_ X T:
Dest r oyWndow( hWid) ; // post W DESTROY nessage for WidProc to exit app break;
case | D TEST_QQ /] create threads here and gray the
"start" menu and
/1 launch the call control threads
if (D alogicSyslnit(hwd)) {
// initialize Dalogic devices, if error initializing then show error nessage and exit
MessageBox(hwid, "Error initializing",
"ERRCR', MB (K| MBI GONSTCP| MB_APPLMIDAL); break;

/1 /] ungrey the "stop" nenu
Enabl eMenul t en{ Get Menu( hwid) ,
Enabl eMenul t en{ Get Menu( hwid) ,

D TEST_STCP, MF_ENABLED );

[
ID TEST_ GO M- DI SABLED | MF_GRAYED);

br eak;

case | D TEST_STCP: /1 "termnate" the call control
threads and ungray nmenu itens // termnate the call control

t hreads

D al ogi cd ose( hwid) ;
/1 disable the Action/Stop nenu item
Enabl eMenul t en{ Get Menu( hwad), | D TEST STCP, M- D SABLED | MF_GRAYED);
Enabl eMenul t en{ Get Menu( hWid) ,
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ID TEST_GQ M- _ENABLED );
br eak;
defaul t:
return;
} /1 switch (id)
/************'k************************************************************************
* NAMVE : dl gc_nhCommand()
* DESCR PTION : Message Handl er for VW SRNOTI FYEVENT
* CAUTI ONS : none.

ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok kok ko ok ok ko ko kok ok kk ko ko k ok ok [

int d gc_nComrand( HAD hWid)
{

int rc =0;
int chdev;
int event;
DX_CST *cstp;
static iter=0;
int channum

if (sr_waitevt(0) ==-1) {
sprintf(tnpbuf, "sr_waitevt() ERRCR %", ATDV_ERRVBGP( SRLDEMICE));
MessageBox( hwid, t npbuf, "ERRCR' , MB_CK| MB_APPLMIDAL) ;

return (1);

chdev
event

= sr_getevtdev();
= sr_getevttype();
/*

* Switch according to the event received. */

switch ( event ) {

case TDX SETHOX
cstp = (DX _CST *)sr_getevtdatap(); sw tch( cstp->cst_event) { case DX ONHOK

/* @G offhook next */
i f (dx_sethook(chdev, DX CGFFHOXK

EV_ASYNG) ) {
sprintf(tnpbuf,"FA LED dx_sethook(%, DX CGFFHOXX): % (error #%l)", ATDV_NAMEP(chdev),

ATDV_ERRVBA( chdev) ,
ATDV_LASTERR chdev) ) ;
MessageBox( hwid, t npbuf ,
"ERRCR', MB_ (K| MB APPLMIDAL) ; return(1);

br eak;
case DX CFFHOXX
/* dial next */
if (dx_dial (chdev, "12025551212", NUL, EV_ASYNQ) == -1) { sprintf(tnpbuf,"FA LED
dx_dial (9): % (error #%) ", ATDV_NAMEP( chdev) ,
ATDV_ERRVBGP( chdev) ,
ATDV_LASTERR( chdev)) ;
MessageBox( hwid, tnpbuf, "ERRCR', MB_CK| MB_APPLMIDAL); return(l);

br eak;

}
br eak;
case TDX DI AL:
/* Next go onhook */
if (dx_sethook(chdev, DX ONHOCK, EV_ASYNO == -1) {
sprintf(tnpbuf,"FA LED dx_sethook(%, DX ONHOXX): 9% (error #%l) ", ATDV_NAMEP(chdev),
ATDV_ERRVBEP( chdev) ,
ATDV_LASTERR( chdev)) ;
MessageBox( hwid, t npbuf ,
"ERRCR', MB_CK| MB_APPLMCDAL) ;

}

return(l);
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/1 retrieve channel nunber using the USERCONTEXT feature of the SRL

if (sr_getparn{chdev, SR USEROONTEXT, (void *)&channun) == -1) { sprintf(tnpbuf,"FA LED
sr_getparn{9%): 9% (error #%l) ",
ATDV_NAMEP( dxi nf o[ channunj . chdev) ,

ATDV_ERRVBA( dxi nf o[ channunj . chdev) ,

ATDV_LASTERR( dxi nf o[ channunj . chdev)) ;

MessageBox( hwid, t npbuf,
"ERRCR', MB_CK| MB_APPLMIDAL) ;

return(l);

}
sprintf(tnpbuf, "lteration %l Conpl eted", ++dxinfo[channuni.iter); disp_status(hwid,
channum tnpbuf );

return (0);

/*************************************************************************************
* NAME :

D al ogi cSysl nit()

* DESCRPTION : Initialization of D alogic devices

* CAUTI ONS : none.

B

/ int D al ogi cSyslnit ( HMD hWid)
{

int nuncthan;
char channane[ 20] ;
/* Initial processing for MAXCHANS */
for (nunthan=1; nunthan<=MAXCHAN nunthan++) {
/* build name of voice channel */
sprintf(channarme, "dxxxB%IC4", ((nuncthan-1) / 4) + 1,

((nunthan -1)%4) + 1);
/* open voi ce channel */
if ((dxinfo[ nunchan].chdev = dx_open(channane, 0)) == -1)
{sprintf(tnpbuf,"FAILED dx_open(%): errno = %l ", channane,

dx_fileerrno());
MessageBox( hwid, tnpbuf, "ERRCR', MB_CK| MB_APPLMIDAL) ;

return(l);

}
/* set user specific information in the device, inthis
** case the channel nunber

*/

if (sr_setparn{dxinfo[ nunthan].chdev, SR USEROONTEXT, (void *)&nunthan) == -
1) { sprintf(tnpbuf,"FAILED sr_setparn{%): % (error #oal) ",
ATDV_NAMEP( dxi nf of nunthan] . chdev), ATDV_ERRVBAP( dxi nf o[ nunthan] . chdev),
ATDV_LASTERR( dxi nf o[ nunthan] . chdev) ) ;

MessageBox( hwid, t npbuf,
"ERRCR', MB_CK| MB_APPLMCDAL) ;
return(1);

/* Start the application by putting the channel in onhook state */

if (dx_sethook(dxi nfo[ nunthan] . chdev, DX ONHOK EV_ASYNO) == -1) {
sprintf(tnpbuf,"FA LED dx_sethook(9): % (error #%l) ",

ATDV_NAMEP( dxi nf o[ nunthan] . chdev), ATDV_ERRVBAP( dxi nf o[ nunthan] . chdev),
ATDV_LASTERR( dxi nf o[ nunthan] . chdev) ) ;

MessageBox( hwid, t npbuf,
"ERRCR', MB_ (K| MB_APPLMCDAL) ; return(1l);
}

return(0);

[ KRR kK ko kK ko ok ok ok ok kR ok kK kK kKK Kk Kk kKKK kKR KRk Rk kK kK kK kR ok Rk k ok ok k Rk ko kR KRk Rk kR kK ko kK Kk kK

* NAME : D al ogi cd ose()
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* DESCRPTION : Tier down of D al ogic devices

* CAUTIONS : none.
*************************************************************************************/
voi d D al ogi cd ose( WD hwid)

int nunchan;

/* Aose all voice devices before exiting */

for (nunthan=1; nunthan<=MAXCHAN nunthan++) {
/1 attenpt to stop the channel dx_stopch(dxinfo[ nunthan].chdev, EV_SYNO);
dx_cl ose( dxi nf o[ nunthan] . chdev) ;

}

[ Kk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Kok ok ok ok ok ok ok ok ko ok ok ok ko ok ok ok ok ko k ko k ok ko

* NAME disp_status(hwnd, chnum stringp)

INPUTS: chno - channel nunber (1 - 12)

stringp - pointer to string to display

DESCR PTION display the current activity on the channel in w ndow 2
the string pointed to by stringp) using chno as a Y of f set
***************'k******************************9(**************************/
voi d di sp_status(HWD hwid, int channum char *stringp)

{

* Ok ok ok

RECT rect;
/1 get the entire w ndow rectangle and nodify it
Get i ent Rect (hwid, &rect);
rect.top = (channum+2) * RONE GHT;

rect. bottom= (channumt3) * RONE GHT;

/1 buffer the nessage
sprintf(gRowval [ channunj, "Channel %l: %", channum stringp);

I nval i dat eRect (hwid, &rect, TRUE);
Updat eW ndow( hWid) ;

}

5.3. Asynchronous with SRL Callback Model

The Asynchronous with SRL Callback model lets your application execute event
handers through either:

e AnSRL handler thread
*  An application-handler thread

For details, see Section 4.1.4. SRL Callback Thread Behavior and Section

Choose the Asynchronous with SRL Callback model for an application that:

* Requires a state machine.
¢ Can benefit from the use of event handlers.
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Asynchronous with SRL Callback Model Advantages

»  Because the Asynchronous with SRL Callback model uses one thread for al
Didogic devices, it requires alower level of system resources than does the
Synchronous model; thus, the Asynchronous with Win32 Synchronization
model alows for greater scalability in growing systems.

« Even if the application’s non-Dialogic threads block on non-Dialogic
functions, the event handlers can still handle Dialogic events. This model
ensures that Dialogic events can be serviced when an event occurs and when
Windows schedules the thread for execution.

Asynchronous with SRL Callback Model Disadvantages

¢ You might need to set up a way for the event handler to communicate events
to another thread.

Asynchronous with SRL Callback Model Programming Notes

SeeSection 4.1.4. SRL Callback Thread Behavior .

Asynchronous with SRL Callback Model Example

An example of the Aynchronous with SRL Callback model, using the main thread,
is shown below:

[*HFxxxxxkk Aynchronous with SRL Cal | back Model - UWsing the Main Thread ****x*¥x**/

/*

* Conpi |l ed using Visual G+ 5.0
*

/

/* Cincludes */

#i ncl ude <w ndows. h>
#i ncl ude <stdio. h>
#i ncl ude <StdLib. B>
#i ncl ude <process. h>
#i ncl ude <coni 0. h>
#i ncl ude <ctype. h>
#i ncl ude <errno. h>
#incl ude <String. B>

/* Dialogic includes */
#include <srllib. h>
#i ncl ude <dxxxlib. h>

/* Defines */

#def i ne MAXCHAN 4 /* maxi mun nunber of voice channels in system*/
#defi ne FCREVER

#define DIALSTRING "01234"
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/* Qobals */
int vxh[ MAXCHAN ;
int errflag = FALSE

/* Prototypes */

int main();

long fall back_hdl r(unsigned | ong parn;
int voxinit(void);

int sysexit(int exitcode);

int process_events(void);

[ Kok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Kok ok ok k ok ko k ok

*
*
*
*
*

NAME : int nai n(void)
DESCR PTION : The Entry Point into the application.
INPUT : none
QUTPUT : none
RETURNS : 0 on success; 1 if a failure was encount ered
CAUTI ONS : none

ok ok ok ok ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko ok ok kok ok kk Kok k ok ok k ok Kk ok k ok ok k ok ok ko ko k ok ok ok

int main(voi d)

/* Show application's title */
printf("Asynchronous w th Min-Thread Cal | back Mdel\n");

/* Start D alogic Devices */

if (voxinit() ==-1) {
sysexit(-1);

/* Process events , nonitor keyboard input and other activities */

if (process_events() == -1) {
sysexit(-1);

sysexi t (0);

return(0);

[ R KR KK kK kK kK k ok ok kR kK kK kKKK KK KKK KKK A KR KRk Kk kA kA hhkhk kK kK k

S

NAME : int voxinit(void)
DESCRPTION : Initializes Dalogic Devices.
INPUT : none
QJTPUT : none
RETURNS : 0 on success; -1 if a failure was encountered
CAUTIONS : none

KoKk kK kK kK kA KRk hk ok k kK kA kA KA K A KR KKK I KA KA KR KRR I I A KA KRk kK kk [

int voxinit(void)

int index;
int node;
char devnane[ 32] ;

/** Set to SR STASYNC so another thread is not created by the SRL to
** nonitor events to pass to the handler. W will use this thread
** to nonitor events; creating another thread internally is not
** necessary.
**/
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node = SR STASYNG

if (sr_setparn{SRL_DEM CE, SR MDELTYPE, &wde ) == -1) {
printf("ERRCR Uhabl e to set SR nodel type to SR STASYNC \n" );
return(-1);
/*
* Set-up the fall-back handl er
*
/
if (sr_enbhdlr((long) EV_ANYDEV, (unsigned |ong) EV_ANYEVT, fallback_hdir) ==-1) {
printf("ERRCR Whable to set-up the fall back handler \n");
return(-1);

/* Qpen the voi ce chans now */
for (index = 0; index < MAXCHAN i ndex++) {
sprintf(devnarme, "dxxxB1lQA", (index+1));
if ((vxh[index] = dx_open(devnane, 0)) == -1) {
printf("ERRCR dx_open(%) failed, errno = %\n",
devnane, errno);
return(-1);

}

/* Issue the dial without call progres on all the voice chans */
for (index = 0; index < MAXCHAN i ndex++) {
if (dx_dial(vxh[index], DALSTRING NULL, BV ASYNO == -1) {
printf("ERRCR dx_dial (%) failed, Ox%(%)\n",
ATDV_NAMEP(vxh[i ndex] ), ATDV_LASTERR vxh[index]),
ATDV_ERRVBA(vxh[i ndex]));

return(-1);

[ R KR kK kK kK kK ok ok kR kK kA KAk K KKK KKK KK KA KA KR KRk Kk kA kA kR Kk hk kK kK k

* NAME : int process_events(void)
* DESCR PTIQN : The processi ng | oop.

* INPUT : none

* QJTPUT : none

* RETURNS : 0 on success; -1 if a failure was encountered
*

CAUTI ONS : none

KKK kK kK kA kA KKKk ok kK kK kA kA KA KR KRR KKK KA K A KR KRR KRR K ARk kK kk [

int process_events(void)

while (FCREVER {
if (kbhit() !'= (int)0) {
return(-1);

/* Wit for Dialogic events 1 second */
sr_wai t evt (1000) ;
if (errflag == TRE) {

return(-1);

/* Do other processing here */
printf("Press Any Key to Exit \n");

44



5. Advanced SRL Programming Models

return(0);

[ Kok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko k ok Kok k ok ok k ok ko k ok

*
*
*
*
*

NAME : |l ong fall back_hdl r(unsi gned | ong parn)

DESCR PTI ON The fall back handler for all D alogic events

INPUT : parm
QUTPUT : return val ue
RETURNS :

CAUTI ONS : none

ok ok ok ok ok ok ok ok ok ok ok ok ok ok Kok ok ok ko ok ok k ok ok ko Kok k ok ok k ok Kk k ok ok k ok ko ko k ok ok ok

long fall back_hdl r (unsi gned | ong parmn
{

I

int index, devh, evttype;

/* Find out the event received */
devh = sr_getevtdev();
evttype = sr_getevttype();

for (index=0; index<MAXCHAN index++) {
if (devh == vxh[index]) {
br eak;

}

swi tch(evttype) {
case TDX DAL :
printf("% : Daling agai n.\n", ATDV_NAMEP(vxh[index]));

if (dx_dial(vxh[index], DALSTRING NULL, BV ASYNO == -1) {

printf("ERRCR dx_dial (%) failed, Ox%(%)\n",
ATDV_NAMEP(vxh[index] ), ATDV_LASTERR vxh[index]),
ATDV_ERRVBA(vxh[i ndex]));

errflag = TRE

br eak;
case TDX ERRCR :
printf("% : TDX ERROR\n", ATDV_NAMEP(vxh[index]));
errflag = TRE
br eak;

defaul t :

printf("% : unknown event (0x%)\n", ATDV_NAMEP(vxh[index]), evttype);

errflag = TRE
br eak;

/* Renove the events fromthe SRL queue */
return(1);

[ R KR kK kK kK ko k ok ok ok kR kKKK K KKK KKK KK KKK A KR KRk Kk kI Ak Rk hk ko h Kk

NAME : voi d sysexit(exitcode)

DESCR PTION : d oses the devices and exits the application.

INPUT : none
QUTPUT : none
RETURNS : exitcode
CAUTIONS : Exit of the application!
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ok ok ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Kok k ok ok ko Kok ok kK k ok Kk k ok ok k ok ok ko k ko k ok ok ok

int

sysexi t (i nt exitcode)
int index;

/* A ose the voi ce chans now */
for (index = 0; index < MAXCHAN i ndex++) {
if (dx_close(vxh[index]) == -1) {
printf("ERRCR dx_cl ose(%) failed, Ox%(%)\n",
ATDV_NAMEP(vxh[i ndex] ), ATDV_LASTERR vxh[index]),
ATDV_ERRVBA(vxh[i ndex]));
}
}

exi t(exitcode);
return(exitcode);

5.4. Asynchronous with Windows Callback Model

Thismodel usesthe sr_NotifyEvt( ) function to send event notification (a user-
specified message) to a user-specified window. The main application loop follows
the standard Windows message handling scheme. When a Dia ogic completion

event occurs:

1. A user-specified message is sent to a user-specified window.

2. Thesr_waitevt(0) function is called with a zero time-out.

3. Event dataretrieval functions sr_gettevtdev( ) and sr_gettevttype( ) retrieve
information about the event.

4. Thenext action isinitiated asynchronously.

Choose the Asynchronous with Windows Callback model for an application that
needs the tightest possible integration with the Windows messaging scheme.

Asynchronous with Windows Callback Model Advantages
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This model (Asynchronous with Windows Callback) requires alow level of
system resources, because it does not require a separate thread for each
Dialogic device. You can run the entire Dialogic portion of the application on
asingle thread.

Provides tight integration within the Windows messaging scheme.

Services al eventsfor al devices within the Windows messaging loop.
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Asynchronous with Windows Callback Model Disadvantages

Since this message loop is handling all the processing, you must be more aware of
the efficiency of your Windows procedure and not call many blocking functions
that may take along time to complete.

Asynchronous with Windows Callback Model Programming Notes
¢ The Windows message callback function must be re-entrant.
¢ Enable aWindows message callback function as follows:

1. Enable Windows message callback from any thread in the application by
caling sr_NotifyEvent()

2. When the application receives event notification through Windows
message callback, the application must immediately call sr_waitevt(),
with a zero timeout, to retrieve the event from the Dialogic event queue.

3. Toretrieve information about the event, call:
e or_gettevtdev() to get the event’s device handle.
e or_gettevitype( ) to get the event type.

e Ifany thread has a callback window that can block on a non-Dialogic
function, the thread might not be able to service Dialogic events quickly
enough. In this case, you can create a separate thread that creates a
hidden window. The thread must own the message queue. The thread
callssr_NotifyEvent(), passing the handle to the hidden window.

Asynchronous with Windows Callback Model Example

An example of the Asynchronous with Windows Callback model is shown below:

[ Kok ok ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Kok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko ko ok ok ok ko ko ok k ok k ko ko k
*

This Wndows Cal | back model sanpl e application was designed to work with

D 41ESC, VFX/ 40ESC, LSI/81SC LSI/161SC and D 160SG LS boards only.

It was conpiled using M5 VCH.

It cycles through 4 channel s going of fhook, dialing a digit string,

goi ng onhook. This is repeated until the user stops the processing fromthe
Test menu in the main Wndow

The test can be started by choosing the Go option of the Test nenu in the
pr ogr am wi ndow

* ok ok ok Xk % %

*
**************************************************'k************************************/
#define STR CT
#i ncl ude <wi ndows. h>
#i ncl ude <w ndowsx. h>
#i ncl ude <af xres. h>
#i ncl ude <process. h>
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#i ncl ude <dxxxlib. h>
#include <srllib.h>
#i ncl ude <string. h>
#i ncl ude <stdio. h>
#include <fcntl. h>

#i ncl ude <errno. h>

#i ncl ude "resource. h"
#i ncl ude <sctool s. h>

/1 Defines

#def i ne MAXCHAN 4 /1 maxi mum nunber of voi ce channel s in system
#def i ne W SRNOTI FYEVENT W USER + 100

#def i ne RONE GHT 20

/1 Modified version of the normal HANDLE MSG nacro in w ndowsx. h
#def i ne HANDLE _DLGVBQ hwnd, nessage, fn) \
case (message): \
return(Set O gMsgResul t (hwnd, uMsg, \
HANDLE ##nessage( (hwnd), (wParan), \
(IParam, (fn))))
/1 This may be expanded to contain other infornation such as state typedef
struct dx_info {

int chdev;
int iter;
} DXINFQ
/1 Qobals

DX_I NFO dxi nf o] MAXCHAN+1] ;
int Kbhit_flag = 0;

char tnpbuf[128];

HANDLE hl nst ;

char gRowval [ MAXCHANK1] [ 80] ;

LRESULT CALLBACK WidPr oc( HMD hwid, U NT uMsg, WPARAM wPar am LPARAM | Paran) ;

voi d General _nCommand(HWD , int , WD, UNT ); /1 Wndow s VW COWAND handl er
int dl gc_nComrand( HAD ) ; /1 VA SRNOTI FYEVENT handl er
int DalogicSyslnit(HMD );

voi d D al ogi cd ose( HAD) ;

int get_ts(int );

voi d disp_status(HWD, int , char *);

/********9(*9(***'k**********************************'k***********************************
* NAME : WnMai n()
* DESCR PTION : Wndows application entry point
* CAUTI ONS : none.
*********9(*9(***'k**********************************'k**********************************/
int WNAPI WnMin (HNSTANCE hl nstance, H NSTANCE hi nst Prev, LPSTR | pszQudLine, int
nQmiShow)

HMD hwid;

VWDCLASS we;

MBG nsg;

hlnst = hl nst ance;
if (!hinstPrev)
{

/1 F 1l in wndow class structure with paranmeters that
/1 describe the main w ndow.

we. style = CS_ HREDRAW| CS VREDRAW// O ass style(s).

we. | pfnWidProc = (WADPROC) WidPr oc; /1 Wndow Procedure

we. chd sExtra =0 /1 No per-class extra data.
we. chWidExt ra =0 /1 No per-w ndow extra data.
we. hl nst ance = hl nst ance; /1 Onner of this class
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we. hl con = Loadl con (hlnstance, MAKEI NTRESOLRCE(ID _IQONL)); // lcon
nane from.RC
we. hQur sor LoadQur sor (NULL, | DC ARROW;// Qursor

we. hbr Background = ( HBRUSH) (GOLCR WNDOM1); // Defaul t col or
we. | pszMenuName = MAKE! NTRESOURCE( | DR_MENUL) ;
we. | pszd assNane = "WnCal | Back"; /1 Nane to register
/1 Register the wi ndow class and return success/failure code.
if (!Registerdass(&nc))
return (FALSE); /] Exits if unable to register

hwid = O eat eWndowEx(OL, "WnCal | Back", "Wndows Cal | back Deno",
WE_OVERLAPPEDW NDON COW USEDEFALLT, 0, OW USEDEFALLT,
0, NULL, NULL, hinstance, NULL);

// 1f window could not be created, return "failure"
if (!hwid)
return (FALSE);

sr_Noti fyEvent (hWid, W SRNOTI FYEVENT, SR NOTIFY_QN);

ShowW ndow( hwid, SWSHOX; // Show the w ndow
Updat eW ndow( hwid) ; /1 Sends W PAI NT nessage

/1 Get and dispatch nessages until a WV QU T nessage i s recei ved.
whil e (Get Message(&rsg, NULL, 0,0))

Transl at eMessage(&nsg);// Translates virtual key code
D spat chMessage(&rsg); // D spatches nessage to w ndow

}
return (0);

[ R KR kK ko kK ko Kok ok ok ko ko kK kR kK kKK Kk kK kK kK kKK KKk Rk Kk Kk kR kR ok k ok ok k kR ko kA kR KKKk Rk kK kA kA Kk K

* NAME : WAdPr oc()
* DESCR PTION : Wndows Procedure
* CAUTI ONS : none.
*********9(*9(*'k*'k******************************9(*'k*'k**********************************/
LRESULT CALLBACK WidProc( HVI\D hwid, U NT uMsg, WPARAM wPar am LPARAM | Par am)
{

HOC hDC

PAI NTSTRUCT ps;

RECT rect;

int nunthan;

switch (uMsg) {
/1 Handl e the W COWAND nessages
HANDLE_MBQ hwid, Wi COMVAND,  Gener al _OnConmand) ;

case WM SRNOTI FYEVENT:
if (dlgc_OnCommand( hwid )) { // Dialogic event
D al ogi cd ose( hwid) ;
Dest r oyW ndow( hwid) ; /1 if dlgc_OnCommand() returns 1
br eak;

case WM CREATE
br eak;

case W PAl NT:
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/1 get the actual w ndow rectangl e
Get A i ent Rect (hwWid, &rect);
hDC = Begi nPai nt (hWid, &ps);

/1 display nane of application

rect.top = RONE GT;

sprintf(tnpbuf,"Wndows Call back Denmo");
DrawText (hDC t npbuf , -1, &ect, DI_SI NGLELINE DI_CENTER);

/1 display status of channel
for (nunthan=1; nunthan<=MAXCHAN nunthan++) {

rect.top = (nunthan+2) * RONE GHT;

Drawlext (hDC, gRowval [ nunthan], -1, &ect, DI_SI NAEINE);
}

EndPai nt (hwid, &ps);
br eak;

case Wy OLCBE:
Dest r oyW ndow( hwid) ;
br eak;

case WM DESTROY:
Post Qui t Message(0) ; /1 A'low Get Message() to return FALSE
br eak;

defaul t:
return (Def WndowPr oc(hWid, uMsg, wParam | Paran));
} 1/ switch (uMsg)

[ KRR kK ko kK kK ok Kok ok ok kR kK kK kR kK kKK Kk kK kK kKRR KRk kK kK kR kR kR ok kk ko k Rk kKKK Kk kR kR kK Kk k kK kK

* NAME @ Gener al _CnGonmand()
* DESCR PTION : Message Handl er for Vi COWAND
* CAUTI ONS : none.
*************************************************'k***********************************/
voi d General _nCommand( /WD hWid, int id, HMWD hwndCl, U NT codeNoti fy)
{

switch (id) {

case |ID TEST_ X T:
Dest royWndow(hWid) ; // post W DESTROY nessage for WidProc to exit

app break;

case | D TEST_QQ /] create threads here and gray the "start" menu
/1 and launch the call control
t hreads
if (DO alogicSysinit(hwd)) {
/] initialize Dalogic devices, if error initializing then show
error nessage and exit
MessageBox(hwWid, "Error initializing", "ERROR', MB (K |
MB | GONSTCP| MB_APPLMIDAL) ; br eak;
}

/1 ungrey the "stop" nenu

Enabl eMenul t en{ Get Menu( hwid) , | D TEST STCP, MF_ENABLED );

Enabl eMenul t en{ Get Menu( hwid), | D TEST GQ M- D SABLED | MF_GRAYED);
br eak;

case | D TEST_STCP [l "termnate" the call control threads and ungray
nenu itens
D al ogi cd ose( hwid) ;
/1 disable the Action/Stop nenu item
Enabl eMenul t en{ Get Menu( hWid), | D TEST_STCP, M-_D SABLED | MF_GRAYED);
Enabl eMenul t en{ Get Menu( hWid), | D TEST_GQ M-_ENABLED );
br eak;
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defaul t:
return;

} 11 switch (id)

/**************'k**********************************************************************
* NAME @ dl gc_nCommand( )
* DESCR PTION : Message Handl er for VW SRNOTI FYEVENT
* CAUTI ONS : none.
*************************************************************************************/
int dl gc_nComrand( HAD hWid)

int rc =0;

int chdev;

int event;

DX_CST *cstp;

static iter=0;

int channum

if (sr_waitevt(0) == -1) {
sprintf(tnpbuf, "sr_waitevt() ERRCR %", ATDV_ERRVBGP( SRL_DEMICE));
MessageBox( hWid, t npbuf, "ERRCR' , MB K| MB APPLMIDAL) ;

return (1);
}
chdev = sr_getevtdev();
event = sr_getevttype();

/* Switch according to the event received. */
switch ( event ) {

case TDX _SETHOX
cstp = (DX CST *)sr_getevtdatap();
switch( cstp->cst_event) {
case DX "
/* @ offhook next */
if (dx_sethook(chdev, DX GFFHOXX, EV_ASYNQ) == -1) {
sprintf(tnpbuf,"FA LED: dx_set hook(%, DX GFFHOCK): 9% (error
#%l)", ATDV_NAMEP(chdev), ATDV_ERRVBG(chdev), ATDV_LASTERR chdev));
MessageBox( hwid, tnpbuf, "ERRCR', MB_CK| MB_APPLMDAL) ;
return(1);

br eak;

case DX CFFHOXX
/* dial next */
if (dx_dial (chdev, "12025551212", NJUL, EV.ASYNO == -1) {
sprintf(tnpbuf,"FA LED: dx_dial (9): % (error #%l)
", ATDV_NAMEP( chdev), ATDV_ERRVMBGP(chdev), ATDV_LASTERR(chdev));
MessageBox( hwid, tnpbuf, "ERRCR', MB_CK| MB_APPLMIDAL) ;
return(1);

br eak;

}

br eak;

case TDX DI AL:
/* Next go onhook */
i f (dx_sethook(chdev, DX ON\HOXX, EV.ASYNO == -1) {
sprintf(tnpbuf,"FA LED dx_sethook(%, DX ONHOK): 9% (error #%l) ",
ATDV_NAMEP( chdev), ATDV_ERRVBGP(chdev), ATDV_LASTERR(chdev));
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MessageBox(hWid, tnpbuf, "ERRCR', MB_CK| MB_APPLMIDAL) ;

return(l);
br eak;
}
/1 retrieve channel nunber using the USEROONTEXT feature of the SRL
if (sr_getparn{chdev, SR USEROONTEXT, (void *)&hannun) == -1) {

sprintf(tnpbuf,"FA LED. sr_getparn(%): 9% (error #%l) ",
ATDV_NAMEP( dxi nf o[ channunj . chdev), ATDV_ERRVBGP( dxi nf o[ channunj . chdev) ,
ATDV_LASTERR( dxi nf o[ channunj . chdev) ) ;

MessageBox(hWid, t npbuf, "ERRCR', MB_CK| MB_APPLMDAL) ;

return(l);

sprintf(tnpbuf, "lteration %l Conpleted", ++dxinfo[channun}.iter);
di sp_stat us(hwid, channum tnpbuf );

return (0);
/**************'k**********************************************************************
* NAME : D al ogi cSyslnit()

* DESCRPTION: Initialization of Dalogic devices
* CAUTI ONS : none.

ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Kk ok ok ok ok ok ok kok ko k ok ok ko ko kok ok kk ok k ko k ok ok [

int D al ogi cSyslnit(HMD hwid)
{

int nuncthan;
char channane[ 20] ;

/* Initial processing for MAXCHANS */
for (nunthan=1; nunthan<=NMAXCHAN nunthan++) {
/* build name of voice channel */
sprintf(channarme, "dxxxB%CA", ((nuncthan-1) / 4) + 1,
((nunchan -1)%4) + 1);

/* open voi ce channel */
i f ((dxinfo[ nunthan].chdev = dx_open(channane, 0)) == -1) {
sprintf(tnpbuf,"FA LED dx_open(%): errno = %l ", channane,
dx_fileerrno());
MessageBox( hWid, tnpbuf, "ERRCR', MB_CK| MB_APPLMIDAL) ;
return(1);

/* set user specific information in the device, in this

** case the channel nunber

*/

i f (sr_setparn{dxinfo[ nunthan].chdev, SR USERCONTEXT, (void *)&unthan) == -

D {

sprintf(tnpbuf,"FAILED sr_setparm(9%): % (error #%l) ",
ATDV_NAMEP( dxi nf of nunthan] . chdev), ATDV_ERRVBAP( dxi nf o[ nunthan] . chdev),
ATDV_LASTERR( dxi nf o[ nunthan] . chdev) ) ;

MessageBox( hwWid, tnpbuf, "ERRCR', MB_CK| MB_APPLMDAL) ;

return(l);

/* Start the application by putting the channel in onhook state */
i f (dx_set hook(dxi nf o[ nunthan] . chdev, DX ONHOXK, EV_ASYNO) == -1) {
sprintf(tnpbuf,"FA LED dx_sethook(9%): % (error #%l) ",
ATDV_NAMEP( dxi nf of nunthan] . chdev), ATDV_ERRVBAP( dxi nf o[ nunthan] . chdev),
ATDV_LASTERR( dxi nf o[ nunthan] . chdev) ) ;
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MessageBox( hwid, tnpbuf, "ERRCR', MB QK| MB_APPLMIDAL); return(l);

return(0);
/*************************************************************************************
* NAME : D al ogi cd ose()

* DESCRPTION : Tier down of D al ogic devices
* CAUTI ONS : none.

ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko ok ok ok ok ok ok kok ok ok ok k ok ok ok ko ok ok ok kk ko ko k ok k [

voi d D al ogi cd ose( WD hwid)

{
int nuncthan;
/* Aose all voice devices before exiting */
for (nunthan=1; nunthan<=NMAXCHAN nunthan++) {
/1 attenpt to stop the channel dx_stopch(dxi nfo[ nunthan]. chdev, EV_SYNO);
dx_cl ose( dxi nf o[ nunthan] . chdev) ;
}
/**********9(****************************************************************
* NAME  di sp_stat us(hwnd, chnum stringp)
* INPUTS: chno - channel nunber (1 - 12)
* stringp - pointer to string to display

* DESCRPTION display the current activity on the channel in w ndow 2
(the string pointed to by stringp) using chno as a Y of f set

KoKk kK kK kK kR Kk ko kK kK kA kA kKKK KKK KKK KA KA KR KRRk kA kA KAk hkh ok ko h ok hkh kK kK [

voi d di sp_status(HWD hwid, int channum char *stringp)

*

{
RECT rect;
/1 get the entire window rectangl e and nodify it
Get A i ent Rect (hwWid, &rect);
rect.top = (channum+2) * RONE GHT;
rect. bottom= (channum#3) * RONE GHT;
/1 buffer the nessage
sprintf (gRowval [ channunj, "Channel %: 9", channum stringp);
I nval i dat eRect (hwid, &rect, TRUE);
Updat eW ndow( hWid) ;
}

5.5. Asynchronous with Win32 Synchronization Model

The Asynchronous with Win32 Synchronization model allows an asynchronous
application to receive SRL event notification through standard Win32
synchronization mechanisms. The two mechanisms supported are Reset Events
and 1/0 Completion Ports. In this model, the application informs the SRL to signal
the specified Reset Event or 1/O Completion Point when an event occurs on a
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Dialogic device. When the application receives notification, it calls standard
Dialogic event retrieval functions to process the event.

Choose the Asynchronous with Win32 Synchronization model for an application
that needs the tightest possible integration with other Win32 devices.

Asynchronous with Win32 Synchronization Model Advantages

*  Because the Asynchronous with Win32 Synchronization model uses one
thread for all Diaogic devices, it requires alower level of system resources
than does the Synchronous model; thus, Asynchronous with Win32
Synchronization model allows for greater scalability in growing systems.

* Providesasingle point of event synchronization for devices of separate
sources, including DM 3 devices.

¢ Minimizesinter-thread communication because all devices can be controlled
within asingle thread.

*  Providesahigh level of scalability to multi-processing platforms. Thisis
especially true for I/O Completion Ports.

Asynchronous with Win32 Synchronization Model Programming
Notes

For reset events, an application should perform the following operations.

When the application initializes:
1. UsetheWin32 CreateEvent( ) function to create the event.

2. Fillinthe SRLWIN32INFO structure to indicate that reset events are
being used. The dwHandleType field must be set to
SR_RESETEVENT. The ObjectHandle field must be set to the event
handle returned by the CreateEvent( ) function.

3. Cadl the sr_setparm() function with the parameter number argument set
to SR_WIN32INFO.
To wait for event notification:

1. Call the Win32 WaitFor SingleObject( ) or WaitFor M ultipleObjects( )
function. The WaitFor MultipleObjects( ) function is most commonly
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used because the application can wait for event notification from multiple
SOUrces.

At notification, if the event sourceisa Dialogic device, cal the
sr_waitevt() function, with a zero timeout, to retrieve the event from the
Dialogic event queue. To identify the Dialogic device and event, use the
sr_getevtdev( ) and sr_getevttype( ) functions.

For 1/0 Completion Ports, an application should perform the following operations:

When the application initializes:

1

Use the Win32 Createl oCompletionPort( ) function to create the
Completion Port.

Fill in the SRLWIN32INFO structure to indicate that I/O Completion
Points are being used. The dwHandleType field must be set to
SR_IOCOMPLETIONPORT. The ObjectHandle field contains the
Completion Port handle returned by the Createl ocCompletionPort()
function. The dwUserKey field must be set to the user-specified key that
isreturned at the time of event notification. The IpOverlapped field may
be set to an optional user-specified OVERL APPED structure.

Call the sr_setparm( ') function with the parameter number argument set
to SR_WIN32INFO.

To wait for event notification:

1.

Call the Win32 GetQueuedCompletionStatus( ) to wait for events from
multiple sources, including SRL devices.

At notification, if the event sourceis aDialogic device, cal the
sr_waitevt() function, with a zero timeout, to retrieve the event from the
Diaogic event queue. To identify the Dialogic device and event, use the
sr_getevtdev( ) and sr_getevttype( ) functions.

Asynchronous with Win32 Synchronization Model Example

An example of the Asynchronous with Win32 Synchronization model is shown

below:

/*

* Thi s asynchronous w th Wn32 synchroni zati on sanpl e application was
* designed to work with O41ESC VFX/ 40ESC LSI/81SC LS/ 161SC and
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* O 160SG LS boards only. It was conpiled using M5 VGH.
*/

/* Cincludes */

#i ncl ude <stdio. h>
#i ncl ude <process. h>
#i ncl ude <coni o. h>
#i ncl ude <ctype. h>
#i ncl ude <errno. h>
#i ncl ude <wi ndows. h>

/* D alogic includes */
#include <srllib.h>
#i ncl ude <dxxxlib. h>

/* Defines */

#def i ne MAX_CHAN 4 [* maxi nun nunber of voice channels in system*/
#def i ne D ALOQ C KEY 0 /* Index for D alogic reset event */

#def i ne KEYBOARD KEY 1 /* Index for keyboard reset event */

#define MAX_RESET EVENTS 2 /* nunber of reset events */

/* Qobals */
int Kbhit_flag = 0;
HANDLE hEvent [ MAX_RESET_EVENTS];

/* Prototypes */

int main();
DWCRD WNAP  sanpl e_begi n(LPVA D) ;

[ R KR kK kK kK kK ko kR kK kA KAk K KKK KKK KKK KA KR KRRk h Ak Ak Rk hk kK kK k

NAME @ int nain()

* DESCRPTION : create reset events, create thread and

* : poll for keyboard i nput

* INPUT : none

* QJTPUT : none

* RETURNS : 0 on success; 1 if a failure was encount ered
*

CAUTIONS : none

KKK kK kK kA kR KRk Kk ko k kA kA KA K A KRR KKK KA KA KRR KRR IR KA KKKk kk [

int main()

HANDLE t hread_handl e;
DWRD t hreadl D,
DWRD | ndex;

/* show application’s title */
printf("Async with Wn32 Sychroni zation Sanple Application - hit any key to
exit...\n");

/* create the reset events */
for (Index = 0; Index < MAX _RESET_EVENTS; | ndex++) {
hEvent [ I ndex] = O eat eBEvent (( LPSEQUR TY_ATTR BUTES) NULL,
FALSE,
FALSE,
NULL) ;
}

/* create one thread to process all the voice channels */
if ((thread_handl e = (HANDLE) _begi nt hr eadex( NULL,

sénpl e_begin,

(LPVa D) NLLL,
0,
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sthreadi D)) == (HADLE)-1) {

printf("ERROR Could not create thread : errno = %l\n", errno);

exit(l);

/* wait for Keyboard input to shutdown program*/
getch();

Kbhit_flag++ /* let thread knowit's tine to abort */
Set Event ( hEvent [ KEYBOARD KEY] );

/* sleep here until thread has termnated */
if (WaitForMiltiplehjects(l, &hread_handle, TRUE, |INFINTE
= WA T_FAILED {

printf("ERRCR Failed VéitForMitipl eChjects(): error = %d\n",

GetLastError());
}

return(0);

[ Kok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko ok ok ok k ok ko ok ok

*

NAME : DANCRD WNAPI sanpl e_begi n(LPVA D ar gp)

* DESCRPTION : do all channel specific processing

*
*
*
*

INPUT : LPVMO D argp - NULL pointer (not used)

QJTPUT : none
RETURNS : 0 on success; 1 if a failure was encount ered
CAUTIONS : none

KKKk kK kK kA KRk Kk kK k kA kA KA KA KA KKK KK KKK I A KA KR KR I I A KRRk kK kk [

DANCRD WNAPI  sanpl e_begi n(LPVA D ar gp)

{

char channane[ 20] ;

int chdesc;

int cnt;

int hDevi ce[ MAX_CHAN ;

| ong Event Code;

int |ndex;

SRLWN32I NFO Srl Wn32I nf o;

/*
* First thingis toinformSR to signal the reset event
* when a D al ogi ¢ event occurs
*
/
Sl Wn32I nfo. dwTotal Size = si zeof (SRRWN32I NFO) ;
Srl Wn32I nf o. dwHandl eType = SR RESETEVENT;
S Wn32l nf o. Obj ect Handl e = hEvent [ Dl ALOG C KEY] ;
if ( sr setparrr(SRL DEVI CE, SR WNB2INFQ (voi d *) &Sl Wn32I nf 0)
== -1) {

pr|ntf("SRL - FAILED sr_setparn{ SRWN32INFO): % (error #%l)\n",

\TDV_ERRVBAP(SRL_DEVI CE), ATDV_LASTERR(SRL_DEMI CF) ) ;
return(l),

for (cnt = 0; cnt < MAX_CHAN cnt++) {
/* build name of voice channel */
sprintf(channane, "dxxxB%WICQW", (cnt / 4) + 1,
(cnt %4) + 1);

/* open voi ce channel */
if ((chdesc = dx_open(channane, 0)) == -1) {
printf("% - FAILED dx_open(): errno = %l\n",
channane, dx_fileerrno());
return(l);
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hDevi ce[ cnt] = chdesc;
printf("% - Voice channel opened\n", ATDV_NAMEP(chdesc));

/* kick off the state machi ne by goi ng of f hook asynchronously */
if (dx_sethook(chdesc, DX CFFHOCK, EV_ASYNQ == -1) {
printf("% - FAILED dx_sethook(DX GFFHOK): % (error #%l)\n",
ATDV_NAMEP( chdesc), ATDV_ERRVB@(chdesc), ATDV_LASTERR chdesc));
return(l);

printf("% - Voice channel off-hook initialized\ n", ATDV_NAMEP(chdesc));

/* loop until Keyboard input is received */
while (!Kbhit_flag) {

/*
* Wit on the reset events
*/
if ((Index = Wit ForMiltipl eQhj ect s( MAX_RESET_EVENTS,
hEvent ,
FALSE,
INFINTE)) == WA T_FALED {
printf("ERROR Failed WiitForMiltipleCjects(): error = %d\n",
GetLastError());
}
/* check if it is because of a key hit */
if (Index == ) |
cont i nue;
}

/* nust be a D alogic event so process it */
sr_wai tevt (0);

/*
* gather data about the event
*/

chdesc = sr_getevtdev(0);
Event Code = sr_getevttype(0);

swi t ch( Event Code)
case TDX SETHOXX:
i f (ATDX _HOCKST(chdesc) == DX CFFHOXX) {
printf("% - Voice channel off-hook\n", ATDV_NAMEP( chdesc));

/* we went off hook so start dialing */
if (dx_dial(chdesc, "12025551212", NUL, EV.ASYNO) == -1) {
printf("% - FALED dx_dial(): % (error #%)\n",
ATDV_NAMEP( chdesc), ATDV_ERRVBG(chdesc), ATDV_LASTERR chdesc));

return(l);

}

printf("% - Voice channel dialing initialized\ n", ATDV_NAMEP(chdesc));
} else {

/* we went on hook so go off hook again */

printf("% - Voice channel on-hook\n", ATDV_NAMEP( chdesc));

/* set the voice channel off-hook */
if (dx_sethook(chdesc, DX CFFHOXX, EV_ASYNQ) == -1) {
printf("% - FAILED dx_sethook(DX GFFHOK): 9% (error #%l)\n",
ATDV_NAMEP( chdesc), ATDV_ERRVB@(chdesc), ATDV_LASTERR chdesc));
return(l);
}
printf("% - Voice channel off-hook initialized\n", ATDV_NAMEP(chdesc));

br eak;
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case TDX DI AL:
printf("% - Voi ce channel Done dialing\n", ATDV_NAMEP( chdesc));

/* done dialing so set the voice channel on-hook */
i f (dx_sethook(chdesc, DX ONHOK, EV_ASYNQ) == -1) {
printf("% - FAILED dx_sethook(DX CNHOOK): 9% (error #%)\n",
ATDV_NAMEP( chdesc), ATDV_ERRVB@(chdesc), ATDV_LASTERR chdesc));
return(l);

printf("% - Voi ce channel on-hook initialized\ n", ATDV_NAMEP(chdesc));
br eak;

defaul t:

printf("Recei ved unexpected event 0x% on devi ce %I\ n", EventCode, chdesc);
br eak;

for (cnt = 0; cnt < MAX_CHAN cnt++) {

}

/* close the voi ce channel */
chdesc = hDevice[cnt];
printf("% - Voice channel closing\n", ATDV_NAMEP(chdesc));
if (dx_close(chdesc) == -1) {
printf("% - FAILED dx_close(): % (error #%)\n",

ATDV_NAMEP( chdesc), ATDV_ERRVB@(chdesc), ATDV_LASTERR chdesc));
return(l);

}

return(0);
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6. SRL Event Management Functions

This chapter provides a complete reference for the Dialogic Standard Runtime
Library for Windows NT (SRL) event management functions.

6.1. Event Management Function Overview

The SRL event management functions are device independent and provide
applications with asynchronous event management capabilities. The functions are
divided into the following categories:

Event handling » Enable and disable event handlers or wait a specified
amount of time for the next event

Event dataretrieval »  Obtain information about the current event

SRL parameter *  Set and request SRL parameters

The event management functions are listed below. Section 6.4. SRL Event

Management Function Reference Overview describes each of these functionsin
detail.

6.1.1. Event Handling Functions

sr_enbhdir() » Enable an event handler
sr_dishdlir() « Disable an event handler
sr_waitevt() » Wait for next event
sr_waitevtEx() » Wait for events on certain devices

sr_NotifyEvent() e« Sendsevent notification to awindow

sr_putevt() » Adds an event to the SRL event queue

Y ou can enable and disable event handlers for specific events on specific devices.
Y ou can also enable backup event handlers to serve as contingencies for events
that you have not specifically enabled. See Section 2.5. SRL Extended
Asynchronous Programming for the hierarchy in which the SRL calls handlers.
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In the Asynchronous and Extended Asynchronous programming models, the
thread does not receive events until the function sr_waitevt( ) or sr_waitevtEx( )
iscaled. When an event occurs (or has previously occurred) on the device in
sr_waitevt( ), al appropriate event handlers for the event are called before
sr_waitevt( ) returns.

See Chapter 3. Basic SRL Programming Models for information on
Asynchronous and Extended Asynchronous programming models

6.1.2. Event Data Retrieval Functions

sr_getevtdev() « Get the Dialogic handle for the current event

sr_getevttype( ) « Get the event type for the current event

sr_getevtlen() * Get the length of variable data associated with the
current event

sr_getevtdatap() e« Get apointer to the variable data associated with the
current event

Event dataretrieval functions retrieve information about the current event. This
alows data extraction and event processing.

6.1.3. SRL Parameter Functions

sr_setparm() * Set an SRL parameter

sr_getparm() » Get an SRL parameter

sr_getboardcent( ) * Get the number of boards of a specific type

sr_libinit() * Initialize the Standard Runtime Library DLL*

sr_GetDIIVersion() e« Get the Standard Runtime Library DLL Version
Number*

*These functions are only used with the Cross-Compatibility library.

SRL parameter functions check the status of and set the value of SRL parameters.
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6.2. SRL Error Handling

Most SRL event management functions return a value that indicates success or
failure:

*  Successisindicated by areturn value other than -1.
e Failureisindicated by areturn value of -1.

NOTE: The exception isthe function sr_getevtdatap( ), which returnsa NULL
to indicate that there is no data associated with the current event.

If afunction fails, the error can be retrieved using the ATDV_L ASTERR() or
ATDV_ERRMSGP() functions described in Chapter 7. SRL Standard Attribute
Functions. If an SRL function fails, retrieve the error by using the
ATDV_LASTERR() function with SRL_DEVICE asthe argument. To retrieve
atext description of the error, use ATDV_ERRM SGP.

For example, if the SRL function sr_getparm() fails, the error can be found by
caling ATDV_LASTERR() with SRL_DEVICE asthe argument.

Each function description in this chapter includes alist of the errors that can occur
for that function. If the error returned by ATDV_LASTERR() iSESR_SYS, a
Windows NT system error has occurred and the global variable errno contained
in errno.h must be checked.

The error codes are defined in srllib.h and are listed in Table 3.

Table 3. Event Management Function Errors

Error Define Error String

ESR_DATASZ * Invalid size for default event data memory

ESR_MODE » Illega mode for this operation

ESR NOERR * No standard runtime library errors

ESR_NOHDLR ¢ No such handler

ESR_NOTIMP e Function is not implemented

ESR_PARMID e Unknown parameter ID

ESR _QSIZE e lllega event queuesize

ESR _SCAN e Standard runtime library scanning function
returned an error

ESR_SYS e System error, consult errno
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Error Define Error String

ESR_TMOUT * Returned by ATDV_LASTERR(SRL_DEVICE)
when an standard runtime library function timed
out.

6.3. SRL Event Management Functions Include Files

The following lines must be included in application code prior to calling any event
management functions:

#include <srllib. h>
#i ncl ude <DEM CH i b. h>

DEVICEIib.h isthe header file for the device being used. For example, if the
deviceisaD/4x, the dxxxlib.h file isincluded.
NOTE: srllib.h must be included in code before all other Dialogic header files.

6.4. SRL Event Management Function Reference
Overview

This section provides a detailed description of the event management functionsin
alphabetical order.

NOTE: The functions described in this section use and return device-specific
data. See the technology-specific Programmer’s Guidefor further
information (such as the Voice Programmer’s Guide for Windows NT
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Name: longsr_dishdir(dev, evt_type, handler)

Inputs: long dev * Didogic device handle
long evt_type * event type
long (* handler)(unsigned long « event handling function
parm)
Returns: 0if success
-1if failure

Includes: grllib.h
Type: Event Handling function

M Description

The sr_dishdIr () function disables the handler function, handler (), that was

previously enabled using sr_enbhdlr () on a device/event type/handler triplet. The

sr_dishdIr () function can be called from within a handler even if the same
handler is being disabled.

The function parameters are described as follows:

Parameter Description

dev Specifies the valid device handle obtained when the
device was opened using an xx_open( ) function, where
xx is the prefix identifying the device to be opened.
Specify EV_ANYDEYV to be notified of an event on any
device.

evt_type Specifies the event for which the application is waiting,
for example:

«  Specify the specific event. Refer to the technology-
specific Programmer’s Guidefor alist of possible
event types.

e Specify EV_ANYEVT inevt_type and the devicein
the dev parameter to be notified of any event on a
specific device.

e Specify EV_ANYEVT inevt_type and
EV_ANYDEV in the dev parameter to be notified of
any event on any device.

handler Points to an application-defined event handler that
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processes the event. See sr_enbhdlr () for more
information on the application-defined event handlers.

B Cautions

Only one handler is disabled by this function; the handler must be disabled under
the same conditions as it was enabled. To disable device non-specific and/or event
non-specific handlers specify EV_ANYDEV for the device, and/or EV_ANYEVT
for the event type.

Handlers cannot be used with the SRL Extended Asynchronous Programming
model.

B Example

#i ncl ude <w ndows. h>

#include <srllib. h>

#i ncl ude <dxxxlib. h>

long int dx_handl er (unsi gned | ong evhandl e)
printf( "dx_handl er() called, event is Ox%\n", sr_getevttype(evhandle));
return( 0); /* tell SRL to dispose of the event */

mai n()

int dxxxdev;
int node = SR POLLMXDE;

/* open dxxx channel device */

i f(( dxxxdev = dx_open( "dxxxB1Cl", 0)) == -1 ){
printf( "dx_open failed\n" );
exit( 1);
/* enabl e handl er dx_handl er on devi ce dxxxdev ..... */
i f( sr_enbhdl r( dxxxdev, EV_ANYEVT, dx_handler ) == -1 ){
printf( "Error: could not enabl e handl er\n" );
exit( 1);

/* D sable the handl er */

i f( sr_dishdlr( dxxxdev, EV_ANYEVT, dx_handler ) == -1 ){
printf( "Error: could not disable handl er\n" );
exit( 1);
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B Errors

If the function returns -1 to indicate an error, use
ATDV_LASTERR(SRL_DEVICE) to determine the reason for the failure. If the
valuereturned is ESR_SY'S, consult errno in errno.h for the following possible
value:

EINVAL *  Thedev/evt/handler triplet was not registered.

W See Also
e gr_enbhdir()
*  Theappropriate technology-specific Programmer’s Guide
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Name: long sr_enbhdir(dev, evt_type, handler)

Inputs: long dev * Didogic device handle
long evt_type * event type
long (* handler)(unsigned long « event handling function
parm)
Returns: 0Oif success
-1if failure

Includes: sllib.h
Type: Event Handling function

B Description

The sr_enbhdlr (') function enables the handler function, handler (), for the
devicelevent pair. A handler is auser-defined function called by SRL to handle an
event that occurs on adevice.

The function parameters are described as follows:

Parameter Description

dev Specifies the valid device handle obtained when the device
was opened using an xx_open( ) function, where xx is the
prefix identifying the device to be opened. Specify
EV_ANYDEYV to be notified of an event on any device.

evt_type . . L
Specifies the event for which the application is waiting, for
example:

»  Specify the specific event. Refer to the appropriate
technol ogy-specific Programmer’s Guidédor alist of
possible event types.

e Specify EV_ANYEVT in evt_type and the device in the
dev parameter to be notified of any event on a specific
device

e Specify EV_ANYEVT inevt_typeand EV_ANYDEV in
the dev parameter to be notified of any event on any
device.

Handler Points to an application-defined event handler function that
processes the event.
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If more than one handler is enabled for an event when the event is detected, SRL
calsall specified handlers. Also, more genera handlers can be enabled that
handle any event on a given device, or handlers can be enabled to handle any
event on any device.

The following actions are valid from within a handler:

«  Cdling atechnology-specific atomic function

» Initiating any technol ogy-specific multitasking functionasynchronously

e Opening or closing a device

*  Enabling an event handler

» Disabling an event handler, including the current one

The following actions are not valid from within a handler:
» Initiating any technol ogy-specific multitasking functionsynchronously

* Cadling the sr_waitevt( ) function

Handlers must return 1 to advise SRL to keep the event, or 0 to advise SRL to
release the event. If ahandler returns 0 and the event is released, sr_waitevt( )
does not return for that event. See Section 2.5. SRL Extended Asynchronous
Programming for the hierarchy in which SRL calls handlers.

The handler is called from within the function sr_waitevt( ). For details, seethe
appropriate technol ogy-specific Programmer’s Guide

Y ou can enable a handler from within another handler because SRL’ s event
handling is fully re-entrant. For the same reason, you can open and close devices
inside handlers. However, you cannot call handlers from within handlers because
you cannot call sr_waitevt( ) from within a handler. Control must return to the
main thread before sr_waitevt( ) can be called again.

Handlersreturn O if the event isto be removed and will not be returned by
sr_waitevt( ).
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B Cautions

If two handlers are enabled for the same event on the same device, the order in
which they are called cannot be controlled.

If asecond handler is enabled for the current event from within the first handler,
the second handler is also called before sr_waitevt( ) returns.

If a device with outstanding events is closed within a handler, none of its handlers
are caled. All handlers enabled on that device are disabled; no further events are
serviced on that device.

If more than one handler is enabled for a given event and the first handler is
released, al handlers for the event are called before the event is deleted.

For more information, see the appropriate technology-specific Programmer’s
Guide.

B Example

#i ncl ude <wi ndows. h>
#include <srllib.h>
#i ncl ude <dxxxlib. h>

long int dx_handl er (unsi gned | ong evhandl e)

printf( "dx_handl er() called, event is Ox%\n", sr_getevttype(evhandle));
return( 0);

mai n()

int dxxxdev;
int node = SR POLLMXIE,

/* open dxxx channel device */

i f(( dxxxdev = dx_open( "dxxxBLCl", 0 )) == -1 ){
printf( "dx_open failed\n" );
exit( 1);

/* Enable a handler for all events on dxxxdev */

i f( sr_enbhdl r( dxxxdev, EV_ANYEVT, dx_handler ) == -1 ){
printf( "Eror: could not enabl e handl er\n)
exit( 1);
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B Errors

If the function returns -1 to indicate an error, use
ATDV_LASTERR(SRL_DEVICE) to determine the reason for the failure. If the
valuereturned is ESR_SY'S, consult errno in errno.h for the following possible
values:

ENOMEM » TheEvent Library has run out of space when allocating
memory for internal data structures.
EINVAL *  Thedev/evt/handler triplet has already been registered.

B See Also

o sr_dishdir()
»  Theappropriate technology-specific Programmer’s Guide
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Name: long sr_getboardent(class namep, boardentp)
Inputs: char *class_namep * pointer to class name
int *boardcntp * pointer where to return count
of boardsin this class
Returns: 0if success
-1if failure
Includes: srllib.h
Type: SRL Parameter

M Description

The sr_getboardcnt( ) function retrieves the number of boards of a particular
type. Usethisfunction prior to starting an application in order to determine the
amount of available resources. Once returned, the application can use technology-
specific attribute functions to determine the number of devices (or subdevices) on
the board, as well as other particular attributes of the board. Valid defines for
class name are:

DEV_CLASS VOICE « For voice boards
DEV_CLASS DTI e For DTI boards
DEV_CLASS MSI e For MSI boards

This function returns the number of boards about which an application needs
knowledge. In the case of voice, the number of four-channel boardsis returned.
Standard names are applied as shown below:

DEV_CLASS VOICE  dxxxB?C?
DEV_CLASS _DTI dtiB?T?
DEV_CLASS MS msiB?C?

The ?s above represent board or channel numbers (incremental, starting with 1).

Parameter Description

class_ hamep Pointer to class name

boardcntp Pointer where to return count of boards of this
class
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B Example

#i ncl ude <wi ndows. h>
#include <srllib.h>
#i ncl ude <dxxxlib. h>

long chdev[ MAXDEVS] ;

long evt_handl e;
min( ... )

char channel _nane[ 12], board_nane[ 12] ;
int brd_handl e;

int brd, ch, devent = 0O

int nunvoxbrds = O;

if ( sr_getboardcnt (DEV_CQLASS VA CE, &nunvoxbrds) == -1) {
/* error retrieving voi ce boards */
}

for (brd = 1; brd <= nunvoxbrds; brd++) {
/* build the board nane and open the board device to get nunber of channels */
sprintf(board_name, “dxooB%d\n”,brd);
if ((ord_handle = dx_open(board_name, 0)) ==-1) {
*Board open error */

}
for (ch = 1; ch <= ATDX_NUMCHAN(brd_handle); ch++) {
sprintf(channel_name, “%sC%d", board_name, ch);
if ((chdev{devent++] = dx_open(channel_name, 0)) ==-1) {
¥ Channel open error */

}
} /End of channel for loop */

dx_close(brd_handle);
} /End of board loop */
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sr_GetDlIVersion() returns the SRL DLL Version Number

Name:

Inputs:

Returns:

Includes:

long sr_GetDIIVersion(dwfileverp, dwprodverp)
LPDWORD dwfileverp * SRL DLL Version Number
LPDWORD dwprodverp « Product version of this release
0 if success

-1if failure

srllib.h

B Description

The sr_GetDIIVersion( ) function returnsthe SRL DLL Version Number for the

file and product.

This function has the following parameters:

Parameter

Description

dwfileverp
dwprodverp

B Example

Pointer to whereto return file version information
Pointer to where to return product version information

/*$ sr_GetD | Version( ) exanple $*/

#i ncl ude <wi ndows. h>
#include <srllib.h>

int InitDevices( )

DACRD dwfi | ever, dwprodver;

[ KKk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko kR ok ok kk ko k ok ok k ok ok kk kR k ok ok k ok k ok

* Initialize all the DLLs required. This will cause the DLLs to be

* | oaded and entry points to be resolved. Entry points not resol ved

* are set up to point to a default not inplenented function in the
*'C library. If the DLL is not found all functions are resolved

*t0 not implemented.

if (sr_libinitDLGC_MT) ==-1){
I+ Must be already loaded, only reason if sr_libinit( ) was already called */

}

I
[+ SRL library initialized so all other SRL functions may be called as normal.
* Display the version number of the DLL

/j

sr_Get O | Ver si on(&awfilever, &dwprodver);
printf(“File Version for SRL is %d.%602d\n”,
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returns the SRL DLL Version Number sr_GetDllIVersion()

H WRD(dwfi | ever), LONRX dwfilever));
printf(“Product Version for SRL is %d.%02d\n",
HIWORD(dwprodver), LOWORD(dwprodver));

[* Call technology specific xx_libinit( ) functions */

B Caution

This function may only be used with the Cross-Compatibility Library.

B See Also

e dx_GetDIIVersion()
« fx _GetDIlIVersion()
e dt_GetDlIVersion()
e vr_GetDllIVersion()
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sr_getevtdatap( ) returns the address of the variable data block

Name: void*sr_getevtdatap(ehandle)
Inputs: unsigned long ¢ event handle returned by
ehandle sr_waitevtEx( ), or zero if
sr_waitevt( ) isused

Returns: Address of variable data block
NULL if no variable data
Includes: srllib.h
Type: Event Data Retrieval function

B Description

The sr_getevtdatap( ) function returns the address of the variable data block
associated with the current event. Use this data pointer and the event length
sr_getevtlen( ) to extract the event data. The function returns avalue of NULL if
no additional datais associated with the current event.

NOTE: Information about the data that can be returned by this function can be
found in the appropriate technol ogy-specific Programmer’s Guide

B Cautions

For applications using sr_waitevt( ), pass a0 parameter:
sr_getevtdatap(0).

B Example

#i ncl ude <wi ndows. h>
#include <srllib.h>
#i ncl ude <dxxxlib. h>

long chdev[ MAXDEVS ;
unsi gned | ong evt_handl e;

min( ... )

char channel _nane[ 12] ;
int ch;

for (ch = 0; ch < MMDEVS, ch++) {
/* Build the channel name for each channel */
if ( (chdev[ch] = dx_open(channel _nane, 0) ) ==-1) {
printf(“dx_open failed\n”);
exit(1);
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returns the address of the variable data block

sr_getevtdatap()

| *

* Nowinitialize each device setting up the event masks and then i ssue

* the command asynchronously to start off the state nachine.
*/
for (ch = 0; ch < MMDEVS, ch++) {

/* Set up the event nasks and other initialization */

/* set the channel onhook asynchronously */

if (dx_sethook( chdev[ch]. DX ONHOXK, EV_ASYNQ == -1) {
/* sethook failed, handle the error */

}

}

/* This is the main loop to control the Voice hardware */
while (FCREVER) {
/* wait for the event */

sr_wai tevt Ex( chdev, MAXDEVS, -1, &evt_handl e);
process_event ( evt _handl e);

}

int process_event( ehandl e)
unsi gned | ong ehand! e;

{ int voxhandl e = sr_getevtdev(ehandl e);
swi tch(sr_getevttype(ehandl e)) {
case TDX CST:
b‘reak;
case TDX_PLAY:
bréak;
}
}
B See Also

e or_getevtlen()
e The appropriate technology-specific Programmer’s Guide
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sr_getevtdev() returns the Dialogic device handle

Name: long sr_getevtdev(ehandle)

Inputs: unsignedlongehandle  «  event handle returned by
sr_waitevtEx( ), or zero if
sr_waitevt( ) isused

Returns: Dialogic device handle if successful
-1if no current event
Includes: llib.h
Type: Event Data Retrieval function

B Description

The sr_getevtdev( ) function returns the Dial ogic device handle associated with
the current event. If atimeout occurs while waiting for an event, this function
returns SRL_DEVICE.

NOTE: Information about the device handles that can be returned by this
function can be found in the appropriate technol ogy-specific
Programmer’s Guide.

B Cautions

B For applications using sr_waitevt(), pass a 0 (zero) parameter:
sr_getevtdev(0).

B Example

#i ncl ude <w ndows. h>
#include <srllib. h>
#i ncl ude <dxxxlib. h>

long chdev[ MAXDEVS] ;

long evt_handl e;
min( ... )

char channel _nane[ 12] ;
int ch;

for (ch = 0; ch < MWXDEVS;, ch++) {
/* Build the channel name for each channel */
if ( (chdev[ch] = dx_open(channel _name, 0) ) ==-1) {
printf(“dx_open failed\n”);
exit(1);
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returns the Dialogic device handle sr_getevtdev()

/*
* Nowinitialize each device setting up the event masks and then i ssue
* the command asynchronously to start off the state nachine.
*/
for (ch = 0; ch < MMDEVS, ch++) {
/* Set up the event nasks and other initialization */

/* set the channel onhook asynchronously */

if (dx_sethook( chdev[ch]. DX ON\HOX, EV.ASYNO == -1) {
/* sethook failed, handle the error */
}

}

/* This is the main loop to control the Voice hardware */

vhile (FCRVER {

/* wait for the event */
sr_wai tevt Ex( chdev, MAXDEVS, -1, &evt_handl e);
process_event ( evt _handl e);

int process_event( ehandl e)
unsi gned | ong ehand! e;
int voxhandl e = sr_getevtdev(ehandl e);

swi tch(sr_getevttype(ehandl e)) {

case TDX CST:
b.reak;
case TDX PLAY:
bréak;
}
}
B See Also

e or_waitevt()
o or_waitevtEx()
*  Theappropriate technology-specific Programmer’s Guide
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sr_getevtlen() returns the length of the variable data

Name: long sr_getevtlen(ehandle)
Inputs: unsigned long * event handle returned by
ehandle sr_waitevtEx( ), or zero if
sr_waitevt( ) isused
Returns: length of dataif successful
-1if no current event
Includes: llib.h
Type: Event Data Retrieval function

B Description

The sr_getevtlen( ) function returns the length of the variable data associated with
the current event. If there is no data associated with the current event, a value of
Zero is returned.

NOTE: Information about the length of data returned by this function can be
found in the appropriate technol ogy-specific Programmer’s Guide.

B Cautions

Thisfunction is called differently when used withsr_waitevt( ) or
sr_waitevtEx().

For applications using sr_waitevt( ), pass a0 parameter:
sr_getevtlen(0). Do not use the event descriptor handle parameter, ehandle.

B Example

#i ncl ude <wi ndows. h>
#include <srllib. h>
#i ncl ude <dxxxlib. h>

long chdev[ MAXDEVS ;
unsi gned | ong evt_handl e;

min( ... )

char channel _nane[ 12] ;
int ch;

for (ch = 0; ch < MWXDEVS;, ch++) {
/* Build the channel name for each channel */
if ( (chdev[ch] = dx_open(channel _name, 0) ) ==-1) {
printf(“dx_open failed\n”);
exit(1);
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}
}

/*
* Nowinitialize each device setting up the event masks and then issue
* the command asynchronously to start off the state nachine.
*/
for (ch = 0; ch < MMDEVS, ch++) {
/* Set up the event nasks and other initialization */

/* set the channel onhook asynchronously */

if (dx_sethook( chdev[ch]. DX ON\HOXX, EV.ASYNO == -1) {
/* sethook failed, handle the error */
}

}

/* This is the main loop to control the Voice hardware */
while (FCREVER) {
/* wait for the event */

sr_wai tevt Ex( chdev, MAXDEVS, -1, &evt_handl e);
process_event ( evt _handl e);

}

int process_event( ehandl e)
unsi gned | ong ehand! e;

long varlen
int voxhandl e = sr_getevtdev(ehandl e);

swi tch(sr_getevttype(ehandl e)) {

case TDX CST:
varl en = sr_getevt| en(ehandl e)
br eak;

case TDX PLAY:

br éak;

W See Also
*  Theappropriate technology-specific Programmer’s Guide
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sr_getevttype() returns the event type for the current event

Name: long sr_getevitype(ehandle)
Inputs: unsigned long * event handle returned by
ehandle sr_waitevtEx( ), or zero if
sr_waitevt( ) isused

Returns: Event typeif successful
-1if no current event

Includes: sllib.h

Type: Event Data Retrieval function

B Description

The sr_getevttype( ) function returns the event type for the current event. If a
timeout occurs while waiting for an event this function returns
SR _TIMEOUTEVT.

NOTE: Information about the device-specific event types that are returned by
this function can be found in the appropriate technol ogy-specific
Programmer’s Guide.

B Cautions

Thisfunction is called differently when used withsr_waitevt( ) or
sr_waitevtEx().

For applications using sr_waitevt( ), pass a0 parameter:
sr_getevttype(0). Do not use the event descriptor handle parameter, ehandle.

B Example

#i ncl ude <w ndows. h>
#incl ude <dsrllib. h>
#i ncl ude <dxxxlib. h>

long chdev[ NAXDEVS] ;
unsi gned | ong evt_handl e;
min( ... )

char channel _nane[ 12] ;
int ch;

for (ch = 0; ch < MWXDEVS;, ch++) {
/* Build the channel nane for each channel */
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returns the event type for the current event
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if ( (chdev[ch] = dx_open(channel _nane, O0) =-1) {
printf(“dx_open failed\n”);
exit(1);
}
ld

* Now initialize each device setting up the event masks and then issue
* the command asynchronously to start off the state machine.
*
for (ch =0; ch < MAXDEVS; ch++) {
* Set up the event masks and other initialization */

* set the channel onhook asynchronously */
if (dx_sethook( chdevich]. DX_ONHOOK, EV_ASYNC) ==-1){
* sethook failed, handle the error */

}
}

[+ This is the main loop to control the Voice hardware */
while (FOREVER) {

* wait for the event */
sr_waitevtEx( chdev, MAXDEVS, -1, &evt_handle);
process_event( evt_handle);

}

int process_event( ehandle)
unsigned long ehandle;

int voxhandle = sr_getevtdev(ehandle)

sw tch(sr_getevttype(ehandl e)) {
case TDX_CST:

Break;
case TDX_PLAY:

break:

W See Also

e or_waitevt()

o or_waitevtEx()

*  Theappropriate technology-specific Programmer’s Guide
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sr_getparm()

returns the value of an SRL parameter

Name:
Inputs:
Returns:

Includes:
Type:

long sr_getparm(dev, parmno, valuep)

long dev « device

long parmno e parameter number
void *valuep * parameter value

0 if successful

-1if failure

srllib.h

SRL Parameter function

B Description

The sr_getparm( ) function returns the value of an SRL parameter. The function
parameters are described as follows:

Parameter Description
dev Device handle. Generally, you should set this parameter to

SRL_DEVICE, the predefined SRL device handle. However,

if the parameter being setis SR_USERCONTEXT, then dev

should be set to the handle returned by the technology-
specific xx_open().
parmno Specifies the SRL parameter for which values are returned.

Possible values are as follows:

e SR MODELTYPE Get the value for the model
type. Returns an integer.

e SR INTERPOLLID Get the value for the polling
granularity (thetime
between device pollsin
millisecond units). Returns
an integer.

e SR USERCONTEXT Set user-specific context.
Thisletsyou quickly get
application-specific context
given on adialogic device
handle.

valuep A pointer to an area of memory to receive the value for the
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hold the parameter. Possible values are as follows:
* SR _MODELTYPE SR_STASYNC or



returns the value of an SRL parameter sr_getparm()
Parameter Description
SR_MTASYNC.
e SR INTERPOLLID A number in milliseconds
(ms).

e SR USERCONTEXT User-specific context set
through the sr_setparm()
function.

B Cautions

Normally, when getting SRL parameters, you must set thedev parameter to
SRL_DEVICE. However, if you set the par mno parameter to
SR_USERCONTEXT, you must set the dev parameter to the device on which
context is being retrieved.

B Example
#i ncl ude <w ndows. h>

#include <srllib. h>

mai n()
int node;
if( sr_getparn{ SRL_DEVICE, SR MIDELTYPE, &mde ) == -1 ){
printf( "Error: cannot get srl nodel type\n" );
exit( -1);

printf( "SRL is running in % node type\n",
(node == SR MIASYNQ) ? "MASYNC' : "STASYNC' );

B Errors

If the function returns -1 to indicate an error, use

ATDV_LASTERR(SRL_DEVICE) to determine the reason for the failure. If the

valuereturned is ESR_SY'S, consult errno in errno.h for the following possible
value:
EINVAL * Aninvalid parameter was specified.
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sr_libinit() initializes the Standard Runtime Library DLL

Name: long sr_libinit(flags)
Inputs: unsigned short flags * Specifies the programming
model
Returns: 0if success
-1if failure
Includes: llib.h

B Description

The sr_libinit(') function initializes the Standard Runtime Library DLL by
loading and resolving al entry pointsin LIBSRLMT.DLL.

This function has the following parameter:

Parameter Description

flags This flag has two possible values:
* DLGC_MT - Specify if using a multi-threaded or
window callback model.
* DLGC_ST - Specify if using the single threaded model.

This function need only be used if you are linking with the Cross-Compabibility
Library.

B Cautions

The sr_libinit( ) function must be called prior to using any other technology
specific xx_libinit() functions.

B Example

[* sr_libinit( ) exanple */

#i ncl ude <wi ndows. h>
#include <srllib.h>

int InitDevices( )

{
DACRD dwfi | ever, dwprodver;

[ Kk ok ok ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok kok ok ok ok k ok ok k ok ok ok k ko k ok ko

* Initialize all the DLLs required. This will cause the DLLs to be
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initializes the Standard Runtime Library DLL
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* | oaded and entry points to be resolved. Entry points not resol ved
* are set up to point to a default not inplenented function in the
*C library. If the DLL is not found all functions are resolved
*t0 not implemented.

if ( sr_l i bi ni t (DLGC_MT)==-1){
¥ Must be already loaded, only reason if sr_libinit( ) was already called */

I
* SRL library initialized so all other SRL functions may be called as normal.
* Display the version number of the DLL

/j

sr_GetDlVersion(&dwfilever, &dwprodver);

printf(“File Version for SRL is %d.%602d\n”,
HIWORD(dwfilever), LOWORD(dwfilever));

printf(“Product Version for SRL is %d.%02d\n",
HIWORD(dwprodver), LOWORD(dwprodver));

[* Call technology specific xx_libinit( ) functions */
}

B Errors

The sr_libinit() function failsif the library has already been initialized. For

example, if you try to make asecond call to sr_libinit(), it fails.

B See Also
« dx_libinit()
«  fx_libinit()
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sr_NotifyEvent() send event notification to a window

Name: long sr_NotifyEvent(handle, message, flags)

Inputs: HWND handle * Window handle
unsigned int message * message number to sent to
window
unsigned int flags « notification on/off flag
Returns: Oif success
-1if failure

Includes: sllib.h
Type: Event handling

M Description

The sr_NotifyEvent( ) function informs the SRL to send event notification to a
window. This provides amethod of getting notification of Dialogic events through

the Window’s event queue. Although the actual event does not come in through
the Window’s event queue, a notification message is sent which, when received,
causes the application to call ttre waitevt( ) function with a 0 timeout to pull an
event from the Dialogic event queue.

Parameter Description
handle Window handle to which the message is to be sent
message number of the message (message ID)
flag flags to turn event notification on or off:
SR_NOTIFY_ON event notification on
SR_NOTIFY_OFF event notification off
B Cautions

This function should be only used when doing an asynchronous application
controlling all devices within one thread. The application musiscallaitevt(0)
to get the event off the Dialogic event queue.

NOTES: 1. The sr_NotifyEvent function should be called before any Dialogic
devices are opened.

2. If sr_NotifyEvent is called a second time to send messages to a new
window, the previous window is no longer available to receive
messages.
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send event notification to a window sr_NotifyEvent()

B Example

#i ncl ude <wi ndows. h>
#include <srllib.h>
#i ncl ude <dxxxlib. h>

#define W SRNOTI FYEVENT W USER + 100 /* user defined nessage for event
notification */

long PASCAL FrameWidProc(HMD, UNT, UNT, LONG;

WADCOLASS wndcl ass;
har szFraned ass[] = "Mli Frane";
HMD  hwndFr ane;

min( ... )

int chdev;

/* Reéi ster w ndow cl ass */
wndcl ass. styl e = CS_HREDRAW| CS VREDRAW
wndcl ass. | pf nWwidProc = Fr aneWidPr oc;

wndcl éss. | pszd assName = szFraned ass;
Regi st er d ass(&ndcl ass) ;

/* Qeate Frane w ndow */
hwndFr ane = O eat eWndow( szFr amed ass,
"Sanpl e D al ogi ¢ Voi ce Application",
W5 _OVERLAPPEDW NDON | W5 QLI PCH LDREN
OW USEDEFAULT,
OW USEDEFAULT,
QW USEDEFAULT,
OW USEDEFAULT,
NULL,
NULL,
hl nst ance,
NULL) ;

/* Turn on event notification as Wndow nessage */
sr_Not i f yEvent (hwndFr arme, VW SRNOTI FYEVENT, SR NOTI FY_QN);

if (chdev = dx_open(‘dxB1CT"0) ==-1){
MyPrintf(“Failed to open dxxB1C1\n");
exit(0);

if (dx_sethook(chdev,DX_ONHOOK,EV_ASYNC) ==-1) {
MyPrintf(“Failed to go offhook: %s\n” ATDV_ERRMSGP(chdev));
}
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sr_NotifyEvent() send event notification to a window

[ Kok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko ok ok ok ok ok ok ko kok ko ko ok ko k ok ko k

* NAME FrameWidProc()
* DESCR PTION Frane w ndow procedure in an MD application.

ek ok ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko ko ok ok k ok ok k ok ok ok k ok ok k ok k ko k ok

| ong PASCAL FraneWidPr oc( HMD hwnd, U NT nessage,
U NT wParam LONG | Paranm)

swi t ch(message) {
case W CREATE:

case W COMAND,

case W SRNOTI FYEVENT:
if (sr_waitevt(0) == -1) {
MPYintf("sr_waitevt: %", ATDV ERRVEGP(SRL DEVI CB));
br eak;

switch( sr_getevttype()) {
case TDX SETHOX
M/Printf("Sethook conplete\n");
br eak;
case TDX PLAY:
case TDX RECCRD

}
br eak;

case VW DESTROY:
Post Qui t Message(0) ;
return 0O

B See Also

o or_waitevt()

 or_getevtdev()

*  s_getevttype()

 gor_getevtlen()

e gor_getevtdatap()

*  The appropriate technology-specific Programmer’s Guide
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add an event to the SRL event queue sr_putevt()

Name
Inputs

Returns:

Includes:

Type:
Mode:

. long sr_putevt(dev, evttype, evtlen, evtdatap, errcode)

. long dev « device
unsigned long evttype « event typeID
long evtlen « datablock size
void *evtdatap « data block pointer
long errcode * error code
0 if successful
-1if error
srlib.h
dxxxlib.h
Event Management function
Synchronous

B Description

The sr_putevt(

) function allows the application to add an event to the SRL event

gueue within the same process. If event datais to be passed through the evtdatap
parameter, the evtlen parameter should be set to its corresponding length. The

SRL makes of

a copy of the user’s data that is pointed to leyttatap

parameter. Therefore, the caller can dispose of the event data immediately after
calling thesr _putevt( ) function. The function parameters are described as

follows:

Parameter  Description

dev Valid device handle of the device opened through either setting
thedev parameter to SRL_DEVICE or calling one of the
xx_open() functions. Use ther_getevtdev( ) function to
retrieve this value when an event occurs.

evttype User-supplied event type. This can be any unique event number.
Use thesr_getevttype( ) function to retrieve this value when an
event occurs.

evtlen Length of variable-length data associated with the event. Use the
sr_getevtlen( ) function to retrieve this value when the event
occurs. If no data is associated with an eveng\dldn to zero,
and set thevtdatap parameter to NULL.

evtdatap Pointer to the variable-length data of the size irethiken

parameter. The SRL makes a copy of this data and attaches it to
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sr_putevt()

add an event to the SRL event queue

Parameter

Description

errcode

the event. The sr_getevtdatap( ) function returns a pointer to the
memory containing the variable-length information. If no datais

associated with an event, set this parameter to NULL, and set the
evtlen parameter to zero.

Specifies an error code that can be set when the event is posted.
Calling the ATDV_LASTERR() function on the device handle
on which the event is posted returns this error. Set to zero if no
error is to be reported on this device. If non-zero, you can use
the ATDV_LASTERR() function on this device to retrieve the
error.

Use either the sr_waitevt( ) function or the sr_waitevt(Ex) function to retrieve
the events generated by the sr_putevt( ) function. The sr_putevt( ) function can
a so unblock synchronous functions that are blocked waiting for certain events.
For example, if aVoicelibrary dx_getevt() or dx_wtring() function iswaiting
for CST events to be posted to the queue, you can simulate incoming calls by
posting TDX_CST events to the queue.

B Cautions

Thisfunction failsif you specify an invalid device handle.

B Example

#i ncl ude <wi ndows. h>
#include <srllib.h>
#i ncl ude <dxxxlib. h>

int dev;
DX_CsT cst;

/* D al ogi c device handl e */
/* TDX_CST event data bl ock */

/* Qpen board 1 channel 1 device */
if ((dev = dx_open("dxxxBlCl", 0)) == -1) {
printf("Cannot open channel dxxB1C1");

exit(1);

F* Simulate an incoming call */
cst.cst_event=DE_RINGS;

cstest_data =0;

* Put the event on the event queue */
if (sr_putevt(dev, TDX CST, sizeof (DX CST), &st, 0) != SR SUCCESS)

printf("_sr_putevt failed - %", ATDV_ERRMBGP(SRL_DEVICE)));

92



add an event to the SRL event queue sr_putevt()

B Errors

The sr_putevt() function returns SR_NOMEM if memory cannot be allocated to
store the event on the SRL event queue.

B See Also

e o _waitevt()
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sr_setparm()

set the value of an SRL parameter

Name:
Inputs:
Returns:

Includes:
Type:

long sr_setparm(dev, parmno, parmval)

long dev « device handle

long parmno e parameter number

void *parmval * pointer to parameter value
0 if successful

-1if failure

srllib.h

SRL Parameter function

B Description

The sr_setparm( ) function allows the application to set the value of an SRL
parameter. Usually, this function’s parameters govern the mode of operation for
eventing and synchronization. The function parameters are described as follows:

Parameter

Description

dev

parmno
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Device handle. Generally, you should set this parameter to
SRL_DEVICE, which is the predefined SRL device handle.
However, if the parameter being setis SR_USERCONTEXT,
thendev should be set to the handle returned by the technology-
specificxx_open().

Value for the SRL parameter to be changed. Possible values are
as follows:

* SR_MODELTYPE Set the model type to turn off
creation of internal thread used
to service event handler action

* SR_INTERPOLLID Set the polling granularity
parameter (the time between
device polls expressed in
milliseconds).

* SR_USERCONTEXT Set user-specific context. This
lets you quickly set application-
specific context on a given
Dialogic device handle.

* SR_WIN32INFO Set the Win32 integration mode.
(See below.)



set the value of an SRL parameter

sr_setparm()

Parameter Description

parmval A pointer to an area of memory that contains the value for the

specified parameter.
* SR_ MODELTYPE

* SR_INTERPOLLID

* SR_USERCONTEXT

* SR_WIN32INFO

The value is expected to point to
an integer that contains
SR_STASYNC or
SR_MTASYNC.

The value is expected to point to
an integer that contains the
polling granularity expressed in
millisecond (ms) units.

The value is expected to point to
arbitrary user-supplied data.

The value is expected to point to
either an SRLWIN32INFO
structure that indicates the
Win32 synchronization method
or to NULL to disable Win32
notification.

For more information on Win32 integration and on use of the SR_WIN32INFO
parameter, see section 5.5. Asynchronous with Win32 Synchronization Model.

B Cautions

Normally, when setting SRL parameters, you must set thedev parameter to
SRL_DEVICE. However, if you set the par mno parameter to
SR_USERCONTEXT, you must set the dev parameter to the device on which

context is being retrieved.

B Example
#i ncl ude <w ndows. h>

#include <srllib. h>

mai n()

int node = SR STASYNC
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sr_setparm() set the value of an SRL parameter

if( sr_setparn{ SRL_DEM CE, SR MIDELTYPE, &mde ) == -1 ){
printf( "Eror: cannot set srl node\n" );
exit( 1);

The following example callsthe sr_setparm() function with itsparmno
parameter set to SR_USERCONTEXT:

#i ncl ude <w ndows. h>
#include <srllib. h>
#i ncl ude <dxxxlib. h>

11

/1 4 devi ces maxi num

11

#def i ne MAXDEVI CEQONT 4

11

/1 Per device structure, one for each device

11

APPDEVI CESTRUCT AppDevi ceStr uct [ MAXDEVI CEQOUNT] ;
BOOL QpenAl | Devi ces()

{

ULONG Devi cel ndex;

CHAR Devi ceNare[ 16] ;

INT  hDevi ce;

for (Devicelndex = 0; Devicelndex < MAXDEVI CECONT; Devi cel ndex++) {
11

/1 Build the device nane and open it
11
sprintf(DeviceName, ‘dxxB1C%d", Devicelndex+1);
hDevice = dx_open(DeviceName, 0);
if (hDevice ==-1) {
retum(FALSE);
}
I
/I Now store away device handle and save device index on device
/I'handles user context
/I This way given the device handle | get back to the device structure
/I and vice versa
AppDeviceStruct{Devicelndex].hDevice = hDevice;
if ( sr_set par mhDevice, SR_USERCONTEXT, (void *)&Devicelndex) == -1) {
I

/I perform clean up and retum
I
retum(FALSE);
}
} End of for loop

retum(TRUE);
}

I
/I Main loop processing showing how to retrieve SR_USERCONTEXT
4

APPDEVICESTRUCT * WaitEvent()
{

ULONG Devicelndex;

I

/I Wait for any event
I
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set the value of an SRL parameter

sr_setparm()

sr_waitevt(-1);

11

/1 got event so get device structure and return. Sr_getevtdev()
/1 returns the D al ogi c devi ce handl e. Devicelndex retrieves the
/1 the applications Index for this device. O course the pointer
/1 to the AppDeviceStruct coul d have been stored directly as well
11

sr_get parn{sr_getevtdev(), SR USEROONTEXT, (void *)&Devi cel ndex);

ret ur n( &AppDevi ceSt r uct [ Devi cel ndex] ) ;

The following example uses Win32 notification through an 1/0 Completion Port:

#i ncl ude <wi ndows. h>
#include <srllib.h>
#i ncl ude <dxxxlib. h>

#define DALOd C KEY 1

SRIWN32I NFO  AppW n32I nf o;
HANDLE hGonpl eti onPort ;

BOOL O eat eAndRegi st er Event Noti fi cati on()
{

hConpl etionPort = O eatel oConpl etionPort( (HANDLE)NULL, // no handl e
(HANDLE)NULL, //it's new
0, /Ino key
0); /I scaling

/I set up the information for SRL
AppWin32Info.dwTotalSize = sizeof(SRLWIN32INFO);
AppWin32Info.ObjectHandle = hCompletionPort;
AppWin32Info.UserKey = DIALOGIC_KEY;
AppWin32Info.dwHandleType = SR_IOCOMPLETIONPORT;
AppWin32Info.lpOverlapped = (LPOVERLAPPED)NULL;

sr_set par n{SRL_DEVICE, SR_WIN32INFO, (void *)&AppWin32Info);

I

/I mow add all the Win32 devices to the Completion Port assigning each
/I one a unique key
4

retum(TRUE);

BOOL WaitForCompletion()

DWORD UserKey,

DWORD NumberOfBytesTransferred;
LPOVERLAPPED IpOverlapped;

BOOL bStatus;

/I'block waiting for the event

bStatus = GetQueueCompletionStatus ( hCompletionPort,
&NumberOfBytesTransferred,
&UserKey,
&lpOverlapped,
INFINITE );

if (bStatus == FALSE) {

retum(bStatus);
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}
sw tch (UserKey) {
case D ALOQ C KEY:
/1 get the event of the SRL event queue
sr_wai tevt (0);
11

/1 use the sr_getevtxxx()functions nowto get event infornation
11
br eak;

defaul t:
/1 notification on some other wi n32 device, process accordingly

br eak;

}
ret urn( TRUE)
}

B Errors
If the function returns -1 to indicate an error, use

ATDV_LASTERR(SRL_DEVICE) to determine the reason for the failure. If the
valuereturned isESR_SY'S, consult errnoin errno.h for the following possible

vaue:

EINVAL * Aninvalid parameter was specified.

B See Also
s sr_getparm()
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waits for any event to occur sr_waitevt()

Name: long sr_waitevt(timeout)

Inputs: long timeout « timeout in milliseconds (msec)
Returns: timeleft before timeout
-1if timeout

Includes: sllib.h
Type: Event Control function

B Description

The function sr_waitevt( ) waits for any event to occur, for a specified period of
time, on any Dialogic device

Parameter Description

timeout A timeout value of -1 instructssr_waitevt( ) to wait indefinitely
for the next event.

Use timeout O when the SRL event must return imediately,
regardlesss of whether or not an event is present in the SRL
event queue.

The sr_waitevt( ) function returns a value when the next event occurs, or when a
timeout is reached. If an event occurs, the value returned is the number of
milliseconds before the timeout. 1f no event occurs before the timeout, the value
returned is -1. If the function times out, a timeout event occurs on the
SRL_DEVICE. The sr_getevtdev(0) function returns SRL_DEVICE, the
Diaogic device handle associated with the current event. The sr_getevttype(0)
function returns SR_TMOUTEVT, which isthe current event type.

B Cautions

When an application receives an event, the event must be handled immediately
and event-specific information should be retrieved before the next call to
sr_waitevt( ) because sr_waitevt( ) automatically removes the current event
before waiting for the next event; previous information is overwritten.

The sr_waitevt( ) function cannot be called from within a handler.

Y ou cannot use sr_waitevt( ) and sr_waitevtEx( ) functions in the same thread.
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If you usethe sr_waitevt( ) function to retrieve events, pass 0 as a parameter
when using the following functions:

e or_getevtdatap(0)
e gor_getevtdev(0)
e gor_getevtlen(0)

e or_getevttype(0)

B Example
#i ncl ude <w ndows. h>

#include <srllib. h>
#i ncl ude <dxxxlib. h>
int dx_handl er (unsi gned | ong evhandl e)
printf( "Got event Ox% on device %, data length = %I, datap = Ox%\n",
sr_get evttype(evhandl e), ATDV_NAMEP( sr_getevtdev()), sr_getevtlen(evhandl e),
sr_get evt dat ap(evhandl e)) ;
/* Tell SRL to keep the event */
return( 1);
mai n()

int dxxxdev;
int node = SR STASYNC

/* Set SRL to turn off creation of internal thread */

if( sr_setparn{ SRL_DEVICE, SR MIDELTYPE, &mde ) == -1 ){
printf( "Eror: cannot set srl node\n" );
exit( 1);
/* Qpen a dxxx channel device */
i f(( dxxxdev = dx_open( "dxxxB1Cl", 0)) == -1 ){
printf( "Eror: cannot open device\n" );
exit( 1);

/* enable a handler for all events on the device */

i f( sr_enbhdlr( dxxxdev, EV_ANYEVT, dx_handler ) == -1 ){
printf( "Eror: could not enabl e handler\n" );
exit( 1);

/* Performan async function on the device */

i f( dx_sethook( dxxxdev, DL_ONHOXK, EV.ASYNC) == -1 ){
printf( "dx_sethook failed: error = 9%\n", ATDV_ERRVBGP( dxxxdev ));
exit( 1);

/* Wit 10 seconds for an event */
if( sr_waitevt( 10000 ) == -1 ){
printf( "sr_waitevt, 9%\n",
ATDV_ERRVBEP( SRL_DEM CE ));
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exit( 1);

/* D sable the handler */

i f( sr_dishdlr( dxxxdev, EV_ANYEVT, dx_handler ) == -1 ){
printf( "Error: could not disable handler\n" );
exit( 1);

i f( dx_close( dxxxdev ) == -1 ){
printf( "Error: could not close dxxxdev\n" );
exit( 1);

}

exit( 0);

B Errors
If the function returns -1 to indicate an error, use
ATDV_LASTERR(SRL_DEVICE) to determine the reason for the failure. If the

valuereturned isESR_SY'S, consult errnoin errno.h for the following possible
value:

EINVAL * |Invalid timeout value
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Name: long sr_waitevtEx(handlep, handlecnt, timeout,

event_handlep)
Inputs: long *handlep * pointer to array of handlesto wait

for event on

int handlecnt « count of valid handles pointed to by
handlep

long timeout « timeout in milliseconds (msec)

long *event_handlep « pointer where to return event
handle

Returns: O if success
-1if timeout
Includes: ollib.h
Type: Event Control function

M Description

The sr_waitevtEx( ) function waits for events on certain devices. Thisfunctionis
an extended version of the standard sr_waitevt( ) function. It is used to
asynchronously wait for any event to occur on any of the handles passed to the
functions. It detects events from devices opened through any of the device-
specific xx_open( ) function calls for that device.

Parameter Description

handlep Points to an array of opened handles.

handlecnt Indicates how many devices are contained in the array.
timeout A timeout value of -1 instructssr_waitevt( ) to wait

indefinitely for the next event.

Use timeout 0 when the SRL event must return imediately,
regardlesss of whether or not an event is present in the SRL
event queue.

event_handlep  When an event is reported, an event handle is passed backed
to the application through the event_handlep argument.
The value returned here should be passed to the
sr_getevtdev( ), sr_getevttype( ), sr_getevtlen( ), and
sr_getevtdatap( ) functionsto retrieve the event
information.
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sr_waitevtEx()

The sr_waitevtEx() function can be used in asingle-threaded or multithreaded
application. Furthermore, functions initiated asynchronously from one thread can
be completed and have the event returned by sr_waitevtEx( ) running in another

thread. An application might also have multiple threads blocked in
sr_waitevtEx( ) waiting for events on the same device, however it is

indeterminate which thread picks up the event, so each thread should be running

the same state machine.

B Cautions

The sr_waitevt( ) and sr_waitevtEx( ) functions should not be used in the same

application.

The sr_waitevtEx( ) function can NOT be used in conjunction with handlers.

B Example

#include <srllib. h>
#i ncl ude <w ndows. h>
#i ncl ude <dxxxlib. h>

long chdev[ MAXDEVS) ;
unsi gned | ong evt_handl e;

min( ... )

char channel _nane[ 12] ;
int ch;

for (ch = 0; ch < MWXDEVS;, ch++) {
/* Build the channel nane for each channel */

if ( (chdev[ch] = dx_open(channel _name, 0) ) ==-1) {

printf(“dx_open failed\n”);
exit(1);

}

I*
* Now initialize each device setting up the event masks and then issue
* the command asynchronously to start off the state machine.
*
for (ch =0; ch < MAXDEVS; ch++) {
* Set up the event masks and other initialization */

* set the channel onhook asynchronously */
if (dx_sethook( chdevich]. DX_ONHOOK, EV_ASYNC) ==-1) {
* sethook failed, handle the error */
}
}

[+ This is the main loop to control the Voice hardware */
while (FOREVER) {
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}
int

{

/* wait for the event */
sr_wai tevt Ex( chdev, MAXDEVS, -1, &evt_handl e);
process_event ( evt _handl e);

process_event ( ehandl e)
unsi gned | ong ehand! e;

int voxhandl e = sr_getevtdev(ehandl e);

sw tch(sr_getevttype(ehandl e)) {
case TDX CST:

b‘r eak;
case TDX PLAY:

br éak;

B Errors

If the function returns -1 to indicate an error, use
ATDV_LASTERR(SRL_DEVICE) to determine the reason for the failure. If the
valuereturned isESR_SY'S, consult errnoin errno.h for the following possible
value:

ESR_ TMOUT *  Timed out waiting for event

B See Also
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sr_getevtdev()
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sr_getevtdatap()

The appropriate technology-specific Programmer’s Guide



7. SRL Standard Attribute Functions

This chapter provides a complete reference for the Dialogic Standard Runtime
Library for Windows NT (SRL) standard attribute functions.

7.1. SRL Standard Attribute Functions Overview

Standard attribute functions are contained in the Dialogic Standard Runtime
Library for Windows NT (SRL). They return general information that exists for all
Dialogic devices, such as the device name and the error that occurred on the last
library call.

All standard attribute function names adhere to the following naming conventions:

e Thefunction nameisall capital letters.
*  The function name is prefixed by “ATDV_"
* The name after the underscore describes the attribute.

The standard attribute functions and the information they return are listed below.

ATDV_ERRMSGP() -« pointer to string describing error on last library call
ATDV_IRQNUM() * interrupt being used

ATDV_LASTERR() - error that occurred on last device library call
ATDV_NAMEP() * pointer to device hame

ATDV_SUBDEVS() e« number of subdevices

7.2. SRL Standard Attribute Functions Include Files

The following lines must be included in application code prior to calling any
standard attribute functions:

#i ncl ude <w ndows. h>
#include <srllib. h>
#i nclude <CEMM (H i b. h>

DEVICEIib.h is the header file for the device being used.

105



Standard Runtime Library Programmer’s Guide for Windows NT

NOTE: srllib.h must be included in code before all other Dial ogic header files
library call. For example, if the deviceis a D/4x, the dxxdib.h fileis
included.

7.3. SRL Standard Attribute Function Reference
Overview

Theinformation returned by the functions described in the following pagesis for
the device specified in the standard attribute function call.

Refer to the appropriate technol ogy-specific Programmer’s Guiddor alist of
information returned for specific devices.
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ATDV_ERRMSGP() returns a pointer to an ASCIIZ string

Name: char * ATDV_ERRMSGP(dev)
Inputs: intdev « valid Dialogic device handle
Returns: pointer to string
Includes: gllib.h
Category: standard attribute

M Description

The ATDV_ERRM SGP( ) function returns a pointer to an ASCIIZ string that
describes the last error that occurred on thisdevice. This pointer remainsvalid
throughout the execution of the application. If no error occurred on the device

during the last function call, the string pointed to is “No Error”.

Parameter Description

dev Device handle, the handle returned by the technology-specific
xx_open().

B Example
#i ncl ude <w ndows. h>

#include <srllib. h>
#i ncl ude <dxxxlib. h>

mai n()

int dxxxdev;
int parm= ET_RON

/* Qpen dxxx channel device */

i f(( dxxxdev = dx_open( "dxxxB1Cl", 0)) == -1 ){
printf( "Error: cannot open device\n" );
exit( 1);

/*Attenpt to set a board | evel paranmeter on a channel device-wll fail */
i f( dx_setparn{ dxxxdev, DXBD R EDCE, &arm) == -1 ){
printf( "The last error on the device was "%’ \n",
ATDV_ERRVBA?( dxxxdev ));
}
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B Errors

This function returns a pointer to the string “Unknown device” if an invalid device
handle is specified idev.

B See Also

e The appropriate technology-speciRcogrammer’s Guide
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returns the interrupt number (IRQ) ATDV_IRQNUM( )

Name: long ATDV_IRQNUM (dev)

Inputs: intdev « valid Dialogic device handle
Returns: AT_FAILURE if failure otherwise
IRQ of device

Includes: sllib.h
Category: standard attribute

M Description

The ATDV_IRQNUM () function returns the interrupt number (IRQ) used by the
device.

Parameter Description

dev Device handle, the handle returned by the technol ogy-specific
xx_open().

B Example
#i ncl ude <w ndows. h>

#include <srllib. h>
#i ncl ude <dxxxlib. h>

mai n()
int dxxxdev;

/* Qpen a dxxx channel device */

i f(( dxxxdev = dx_open( "dxxxB1Cl", 0)) == -1 ){
printf( "Error: cannot open device\n" );
exit( 1);

}
printf( "Device irqis %l\n", ATDV_| RONUM dxxxdev ));

B Errors

This function returns the value defined by AT_FAILURE if the device hasno IRQ
number or if an invalid device handle is specified in dev.
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ATDV_LASTERR() indicates the last error that occurred

Name: long ATDV_LASTERR(dev)
Inputs: intdev « valid Dialogic device handle
Returns: AT_FAILURE if aninvalid device handle;
otherwise avalid error number
Includes: llib.h
Category: standard attribute

B Description

The ATDV_LASTERRC() function returns along value that indicates the | ast
error that occurred on this device. The errors are defined in the technology-
specific header (.h) file of the specified device.

Parameter Description

dev Device handle, the handle returned by the technol ogy-specific
xx_open().

B Example

#i ncl ude <wi ndows. h>
#i nclude <srllib.h>
#i ncl ude <dxxxlib. h>

mai n()

int dxxxdev;
int parm= ET_RON

/* Qpen dxxx channel device */

i f(( dxxxdev = dx_open( "dxxxB1Cl", 0)) == -1 ){
printf( "Eror: cannot open device\n" );
exit( 1);

/*Attenpt to set a board | evel paraneter on a channel device-will fail */
if( dx_setparn{ dxxxdev, DXBD R ED&F, &parm) == -1 ){
printf( "The last error on the device was Ox%\n",
ATDV_LASTERR( dxxxdev ));
}

}
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indicates the last error that occurred ATDV_LASTERR()

B Errors

This function returns AT_FAILURE if an invalid device handle is specified in
dev.

B See Also
e The appropriate technology-specific Programmer’s Guide
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ATDV_NAMEP() returns a pointer to an ASCIIZ string

Name: char* ATDV_NAMEP(dev)
Inputs: intdev « valid Dialogic device handle
Returns: pointer to string
Includes: gllib.h
Category: standard attribute

M Description

The ATDV_NAMEP( ) function returns a pointer to an ASCIIZ string that
specifies a device name, used to open the device.

An example of adevice nameis:

« dxxxBbCc

where:
¢ bisthe number of the board in the system

e cisthenumber of the channel on the D/4x board
The pointer to this string remains valid only while the device is open.

Parameter Description

dev Device handle, the handle returned by the technol ogy-specific
xx_open().

B Example

#i ncl ude <wi ndows. h>
#include <srllib. h>
#i ncl ude <dxxxlib. h>
mai n()

int dxxxdev;

/* Qpen a dxxx channel device */

i f(( dxxxdev = dx_open( "dxxxB1Cl", 0)) == -1 ){
printf( "Error: cannot open device\n" );
exit( 1);

}
printf( "Device nane is %\n", ATDV_NAMEP( dxxxdev ));
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returns a pointer to an ASCIIZ string ATDV_NAMEP()

B Errors

This function returns a pointer to the string “Unknown device” if an invalid device
handle is specified idev.

B See Also

e The appropriate technology-speciRcogrammer’s Guide
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ATDV_SUBDEVS() returns the number of subdevices for the device

Name: long ATDV_SUBDEV S(dev)
Inputs: intdev « valid Dialogic device handle
Returns: AT_FAILURE if failure, otherwise
number of subdevices
Includes: llib.h
Category: standard attribute

M Description

The ATDV_SUBDEV () function returns the number of subdevicesfor the
device. This number is returned as an integer.

Examples of subdevices are time slots on a DTI/xxx board and channels on a
D/xxx board.

Parameter Description

dev Device handle, the handle returned by the technol ogy-specific
xx_open().

B Example

#i ncl ude <wi ndows. h>
#include <srllib. h>
#i ncl ude <dxxxlib. h>
mai n()

int dxxxdev;

/* Open a dxxx channel device */

i f(( dxxxdev = dx_open( "dxxxBl", 0 )) == -1 ){
printf( "Error: cannot open device\n" );
exit( 1);

printf( "Device has %l subdevi ces\n", ATDV_SUBDEVS( dxxxdev ));

B Errors

Thisfunction fails and returns the value defined by AT_FAILURE if aninvalid
device handle is specified in dev.
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returns the number of subdevices for the device ATDV_SUBDEVS()

B See Also
*  Theappropriate technology-specific Programmer’s Guide
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8. DV_TPT Termination Parameter
Table Structure

DV_TPT structures

The termination parameter table (TPT) specifies termination conditions for
Dialogic devices. It ismade up of DV_TPT structures contained in the srllib.h file
and arranged in one of the following ways:

e Linkedlist of DV_TPT structures
* Array of DV_TPT structures
e Combined linked list and array of DV_TPT structures

The structure is used to set termination conditions for multitasking functions.

Description of the typedef for the DV_TP

The typedef for the DV_TPT structure is shown below:

typedef struct DV_TPT {

unsi gned short tp_type; /* Hags describing this structure */
unsi gned short tp_termo; /* Termnation paraneter nunber */
unsi gned short tp_length; /* Length of termnator */
unsi gned short tp_flags; /* Term paranmeter attributes flag */
unsi gned short tp_data; /* Qptional additional data */
unsi gned short rfu; /* Reserved for future use */
struct DV_TPT *tp_nextp; /* Pointer to next term paraneter if */
/* IOLINKis set */
} DV_TPT;
where:
Parameter Description
* tp_type Describes whether the structure is part of alinked list
(IO_LINK), part of an array (I0_CONT), or the last
DV_TPT entry intheDV_TPT table (I0_EOT).
* tp_termno Specifies what conditions should terminate functions.
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Parameter Description

« tp_length Specifies the length or size for each termination condition.

* tp_flags Represents various characteristics of the termination
condition specified in termno.

* tp_data Specifies optional additional data.

* tp_nextp Contains a pointer to the next DV_TPT structurein a
linked list.

Depending on the type of device (for example, D/4x, DTI/xxx), these fields can
have different values. For a specific example, see the Voice Programmer’s Guide
for Windows NT
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Glossary

Asynchronous function: A function that returnsimmediately to the application
and returns event notification at some future time. EV_ASYNC is specified in
the function’s mode argument. This allows the current thread of code to
continue while the function is running.

Backup handlers: Handlersthat are enabled for al events on one device or al
eventson all devices.

Device: Any object, for example, aboard or a channel, that can be manipulated
through aphysical library.

Device handle: Numerical reference to a device, obtained when adeviceis
opened using an xx_open( ) function, where xx is the prefix defining the
device to be opened. The device handle is used for al operations on that
device.

Device name: Literal referenceto adevice, used to gain access to the device
through an xx_open( ) function, where xx is the prefix defining the device type
to be opened.

Dialogic Standard Runtime Library for Windows NT (SRL): Device-
independent library that consists of event management functions and standard
attribute functions.

Event: Any message sent from the device.

Handler: A user-defined function called by the SRL when a specified event
occurs on a specified event.

Event management functions: SRL functions that connect and disconnect
events to application-specified event handlers, allowing the user to retrieve
and handle events when they occur on adevice.

Solicited event: An expected event. It is specified using one of the device
library’ s asynchronous functions. For example, fordx_play( ), the solicited
event is “play complete.”

Standard attribute functions: SRL functions that return general information
about the device specified in the function call. Standard attribute information
is applicable to all Dialogic devices that are supported by the SRL.
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Subdevices: Any devicethat isadirect child of another device, for example, a
channel is a subdevice of a board device. Because “subdevice” describes a
relationship between devices, a subdevice can be a device that is a direct child
of another subdevice.

Synchronous function: A function that blocks the application until the function
completes. EV_SYNC is specified in the function's mode argument.

Unsolicited event: An event that occurs without prompting, such as a silence-on
or silence-off event on a channel.
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