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Chapter 1. About CIMPLICITY Open Interface

The CIMPLICITY Base System functionality - Point Management, Alarm Management and Data
Logging facilities, aswell as a full-functioned User Interface - enables CIMPLICITY usersto
collect data for reporting and to visualize data vialists, graphic status displays and alarms. Standard
data communications capability make CIMPLICITY software afactory floor tool that can provide
services such as those listed below.

» Downtime reporting

* Production reporting

* Records of production counts at work stations

+ Graphic monitoring of automatic data point values
« Fault reporting via direct point values and alarms

CIMPLICITY software's flexible system architecture and modular design allows for easy add-on of
functionality. These add-ons can be created programmatically using CIMPLICITY's API tool kits.

(1) Important: If you plan to work with the API tool kit, you must have Microsoft Visual Studio

2017 installed.

The CIMPLICITY API tool kits are:

API Tool Kit

Description

Login/Logout
(page 25)

Create and customize a Login/Logout box and/or use API's to give programmed applications some
control over the CIMPLICITY login/logout activities.

Alarm

Management
(page 36)

Provides an interface for application programs to generate CIMPLICITY alarms based on the
specific requirements of the application.

Alarm Interested
Process (page

130)

Create a process that receives alarm information from the CIMPLICITY Alarm Manager.

External
Alarm State
Management
(page 147)

Create an External Alarm State Manager (XASMgr) to manage CIMPLICITY alarms.

Alarm Viewer

(page 173)

Provides an interface for application programmers to develop full-featured custom alarm viewers to
meet special needs.

Device

(page 257)

Communications

 Support communications to devices for which standard CIMPLICITY software communication
enablers are not available.

* Provides the libraries and build procedures you need to create communication enablers that
perform the same functions as standard CIMPLICITY software communication enablers.
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API Tool Kit Description

Point Provides an interface between application programs and CIMPLICITY software's ability to monitor
Management data point values.

(page 371)

CIMPLICITY to Provides CIMPLICITY access to point data from other Microsoft Windows products such as

Windows Server | Microsoft Excel through DDE.

(page 500)




Chapter 2. Login/Logout API

About the Login/Logout API

CIMPLICITY provides a default Login/Logout box. Y ou can create and customize a L ogin/L ogout
box and/or use API'sto give programmed applications some control over the CIMPLICITY login/
logout activities.

Code a Login Box

Code a Login Box

1. Code your own login box.
2. Install the customized login box to replace the CIMPLICITY default login box.

The easiest way to change the login box isto modify the Visual Basic Project that is supplied.
Coding your own login box is also simple if you understand:

* OLE Automation
» How to build an Automation Server using your development language (e.g. Visual C++,
etc)

Example Login Box Installation

1. Beginthe CIMPLICITY server installation from your CIMPLICITY DVD.
2. Select Application Option.

3. Check the Device Communications Toolk it (abbreviated as Devcom Toolkit) as one of the
components to install.

Thiswill install an oilogin.zip filein your CIMPLICITY\HMNAPINOILOGIN directory.

Oilogin.zip isacompressed zip file contains an example Visua Basic 5.0 project and the
resultant binary. Y ou may modify the Visual Basic Project or use the contained binary. The
project implements three differently styled login pads that are suitable for use on touch screens.
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Step 2: Unzip the OILOGIN.ZIPfile:

Use PKUNZIP or an equivalent application to uncompress the example files.

Tips about Coding a Login Box

The CIMPLICITY Globa Parameter LOGIN_INTERFACE provides the name of the Automation
Interface implemented by your Automation Server.

The Automation Server may be:

* In-process ( e.g. an OCX) or
+ Out of process (e.g. and EXE.)

The Automation Interface must provide an implementation for the following method:
In Visual C++ the definition would be:

BOOL DoL ogin(BSTR* Project, BSTR* Userld, BSTR* Password)

Where Is
Project Input The name of the project to log in to.
Userld Output | The user id supplied.

Password | Output | The password supplied.

The Return Value is:

True If the User Id and Password are supplied

False If the user has quit trying to login.

In the case of afailed login, DoL ogin will be called again.

Install a Customized Login Box

Install a Customized Login Box

Y ou will need to register the replacement logging control with Windows and then install it in
CIMPLICITY in order for it to take over the logging process.

Y ou can replace the CIMPLICITY default login box with your customized login box in five easy
steps.
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Register the replacement logging control.

Select the type of login box you want.

Set a CIMPLICITY global parameter on the server.
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Set a CIMPLICITY global parameter on both the server and viewer.

)
o 3
® |in

Stop and restart CIMPLICITY.

w
N
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Sep 1. Register the Replacement Login Control

1. Click the Windows Start button.
2. Select Programs.
3. Select Command Prompt.

A DOS window opens.

4. Change to the directory where you extracted the files.
Example

cd\L oginAPI

5. Type from the command prompt:
cimregdll CIMPL ogin.ocx
If no errors display, the control has been registered.

|5/ Note: For aviewer you will need to copy the CIMPL ogin.ocx file to the viewer computer
and register it there.

Sep 2. Select the Type of Login Box you want
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1. Open the Windows Control Panel.

2. Click System.

3. Select the Environment tab.

4. Type LOGIN_KEYBOARD inthe Variablefield.

5. Type one of the following valuesin the Value field.

Value Specifies

QWERTY | A standard qwerty keyboard

ALPHA An alpha-numeric keyboard (A,B,C,D, 1, 2, 3...)

NONE No keyboard just like standard login

If the environment variable is not set, Login defaultsto a QWERTY style keyboard.

Sep 3. Set a CIMPLICITY Global Parameter on the Server

1. Open the project in the CIMPLCITY Workbench.
2. Select Tools.
3. Select Command Prompt.
4. At the command prompt:
TypeCd master .
Press Enter.
Typel dt pop gl b_parns .

A message similar to the following "loading rec definitions..." appears.
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YWINNT\spstem32vcmd. exe = [=]

Microzoft(R) Windows NICTM> -
(C> Copyright 1985-19?6 Microsoft Corp.

C:NCIMPLICITYSHMI“projectsscimpdemo>cd mastep
C:NCIMPLICITYSHMI“projects cimpdemo~MASTER>idtpop
loading rec definitinn: GLB _PARMS
SYSTEM CLOBAL PARAMETERS

A3 records processed

‘G SSCIMPLICITYSHHMISpru jecls e impdemno~MHASTER>

a. Press Enter.
b. Type Not epad gl b_par ns. i dt

Windows Notepad appears displaying the glb_parms.idt file.
5. Use Notepad to add the following new entry to thefile.

LOG N_I NTERFACE| 1| G npl ogi n. Logi n
6. Exit Notepad.

The DOS window appears with the cursor at the MASTER prompt.

7. Typescpop gl b_parns.
8. Press Enter.

A message similar to the second "loading rec definition..." appears.
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YWINNT \system32hcmd. exe

Microzoft(R) Windows NICTM>
(C> Copyright 1985-19?6 Microsoft Corp.

C:NCIMPLICITYSHMI“projectsscimpdemo>cd mastep
C:NCIMPLICITYSHMI“projects cimpdemo~MASTER>idtpop
loading r»ec definition: GLEB_PARMS

SYSTEM GLOBAL PARAMETERS

43 records processed

C=SCIMPLICITYSHHIwpru jecls e impdene~HASTER*Hu L e pad

C=wCIMPLIZITY~HMI “projects cimpdemesMASTER>scpop o

loading rec definition:= GLB_PARME
SYSTEM GLOBAL PARAMETERS

Total number of keys =1

43 records written

C=“CIMPLICITY~HMI“projects cimpdemo~MASTER>

Sep 4. Set a CIMPLICITY Global Parameter on both the Server and
Viewer

1. Click the Windows Start button.

2. Select Programs.

3. Select Command Prompt.

A DOS window opens.

4. Change to the CIMPLICITY Datadirectory:
Example

Cd\ci nplicity\hm\data

5. At the command prompt:
Typel dt pop gl b_par ns.
Press Enter.

A message similar to the following "loading rec definitions..." appears.
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mmand Prompt
Microzoft(R)> Windows NICTH>
(C> Copyright 1?785-1996 Microsoft Corp.
C2SWINNT »cdscimplicityshmisdata

C=~CIMPLICITY~HMIsdata>*Idtpop glbh_parms
WARMING: Unable to transiase SITE_ROOT

loading r»ec definition: GLB_PARMS
SYSTEM GLOBAL PARAMETERS
3? records processed

CENCIMPLICITYSHMI~data>_

a TypeNot epad gl b_parmns. i dt.
b. Press Enter.

Windows Notepad opens displaying the glb_parms.idt file.
6. Type:

LOG N_I NTERFACE| 1| G npl ogi n. Logi n
7. Exit Notepad.

The DOS window appears with the cursor at the data prompt.

8. Typescpop gl b_parns.

9. Press Enter.

A message similar to the second "loading rec definition..." appears.
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“4 Command Prompt
(C> Copyright 1?985-19?6 Hicrosoft Corp.

G 2SWINNT »cdscimplicityshnisdata

C:NCIMPLICITYNHMI~data>Idtpop glh_parms
WARNMING: Unable to tranzlate SITE_ROOT.

loading r»ec definition: GLB_PARMS

SYSTEM GLOBAL PARAMETERS

3? records processed
C=~CIMPLICITYS~HHI“dalLaXNHuilepadl yll_parms. idl

C=~CIMPLICITY~HMI~data*scpop glb_parms
WARNIMG-"Unable to translacve-SITE_ROOT.

loading rec definition:= GLB_PARME
SYSTEM GLOBAL PARAMETERS

Total number of keys =1
3? records written

C:NCIMPLICITY~HMI~data>

10. TypeExi t .

The DOS window closes.

Sep 5. Sop and Restart CIMPLICITY

The new login box should appear instead of the default login box.

Login/Logout APl Support

Login/Logout APl Support

Several APIsexist that give programmed applications some control over the CIMPLICITY login/
logout activities. Versions exist in both C callable and basicscript callable forms.

C callableroutines
The C callable routines located in rcm.dll are:

COR_14 GEFCIMPLICITY _setuserpw (page 33) (TCHAR *proj, TCHAR *CIMPuser, TCHAR
*pw)

COR_14 GEFCIMPLICITY _remuserpw (page 33) (TCHAR *proj, TCHAR * CIMPuser,
TCHAR *pw)

COR_14 GEFCIMPLICITY _login(TCHAR *proj)
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COR_14 GEFCIMPLICITY _logout(TCHAR *proj)

Be aware that:

* These functions are defined in the header file <inc_path\cor_user_api.h>
* To use these API's link with rcm.lib.

* The return value can be one of the following.

« COR_SUCCESS

*« COR_WARNING

« COR_FAILURE

Corresponding basic script extensions

CimSetProjectUserPassword(CIM Puser as string, pw as string, proj as string)

CimClearProjectUserPassword(CIMPuser as string, pw as string, proj as string

CimLogin (page 34) (proj as string)

CimL ogout (page 34) (proj as string)

General Guidelines

The following routines can be called to avoid the CIMPLICITY invoked GUI.

Purpose To enable an application to have logins reference the set data
Routines GEFCI MPLI CI TY_set user pw() Or Ci nBSet Pr oj ect User Passwor d()
Description | Use the routine to set the CIMPLICITY user and corresponding password (if there is one) for the project
from which resources are about to be requested, Do this before you request any CIMPLICITY resources.
* When the application requests a CIMPLICITY resource requiring a login, these set parameters will be
used to provide the login action with data.
» These parameters remain set until cleared by an application.
* Therefore, if the system timeouts should cause a logout, a subsequent request would again reference
this data for login.
A logout can happen after all requests for resources have been removed.
|5 Note: If the provided data is not valid, no attempt is made to obtain the login information via GUI
or otherwise, and no error is given. These routines can be called multiple times to change the data that
should be referenced on future login attempts without having to clear any data already set.
Purpose To enable an application to stop having logins reference the set data
Routines GEFCI MPLI CI TY_r enuser pw() Or Gi nCl ear Pr oj ect User Passwor d( )
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Description | The routine:

» Does not force a logout of any currently logged in user
+ Does disable the automatic attempt to login.

Purpose To force a logout of the currently logged in user

Routine Ci nLogout

Description | After G niLogout is called, either G nLogi n must be called or the similar action initiated from the Login
Panel, before data can be retrieved again.

Purpose To cause CIMPLICITY to initiate a login sequence

Routine Ci nLogin

Description | This most likely will be preceded by a call to Gi net Pr oj ect User Passwor d and G nLogout , to force a change
in the currently logged in CIMPLICITY user.

Smple Login/Logout Example using Basic Script

'speci fy name of project being addressed
Const proj As String = "onepoint"
"user configured in that project

const cinpuser as string = "testuser"
'password for that configured user
const cinmpuserpw as string = "testpassword"
"point that will have a val ue configured within the previously specified
pr oj ect
const pointwi thvalue as string = "pointw thval ue"
Sub gp
trace "point value =" & pointget("\\" & proj & "\" & pointw thval ue)
end sub
sub nouser

Cal | Ci nCl ear Proj ect User Passwor d( ci npuser, ci nmpuserpw, proj)
end sub
sub testuser
Cal | Ci nBet Proj ect User Passwor d( ci npuser, cinpuserpw, proj)
end sub
sub main
"Run this programimedi ately after starting the project, stepping
"through line by line -
call testuser ' specify configured user for |ogin
call gp
call nouser ' clear "auto |ogin" user
Call CinlLogout(proj) 'logout fromlast user
Call Cinlogin(proj) '"initiate a |login sequence - GJ should be invoked
"need to wait for previous |login process to be conpl eted before
conti nui ng
‘on or fetch of data may fail with error indicating user not |ogged
in. ..
call gp 'access data
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Cal | Ci nlLogout (proj)
end sub



Chapter 3. Alarm Management API

About Alarm Management API

The Alarm Management API isincluded in the Integrator's Toolkit for GE Intelligent Platform's
CIMPLICITY software. This Application Program Interface (API) provides an interface for
application programs to generate CIMPLICITY alarms based on the specific requirements of the
application.

The Alarm Management API functions are fully integrated with CIMPLICITY software's Base
system functionality to enhance its already powerful monitoring capability in afull range of
computer integrated manufacturing environments.

Integration of Alarm Management and Base System

Y ou can visualize the integration of Alarm Management and the Base System as follows:

User Interface
Point
Management
Alarm Data
Management Logging
User Confi ti Log Fil
@ un[l;;g:;a ion oq Files

Graphic ]

Communication Enabler

Your API program integrates with Alarm Management as follows:



APl Program

Alarm Management

Alarm Viewer

Database
Logger
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Alarm Management API Contents

Thefollowingisalist of all files distributed with the Alarm Management API. Thefiles are loaded
into the directories indicated. The environment variable % BSM_ROOT % is the directory where the

CIMPLICITY

software was installed.

Include filesin %BSM_ROOT % \api\include\inc_path are:

alarmapi.h cor_thread.h
am_defs.h cor_time.h
am_errors.h | ddl.h
amap_defs.h | examgr.h
amaru_err.h | ipc.hpp
amdd_cmd.h | ipcerr.h
amdd_cont.h | mf_defs.h
amdd_defs.h | mfamupdi.h
amip.h mfpmterm.h
cor.h mfstatus.h
cor_event.h netcom.h
cor_mutex.h | rcm.h
cor_os.h rtr_bcst.h
cor_stat.h sc_recs.h

Sourcefilesin % BSM_ROOT % \api\am_api are:

amaru_demo.c

makefile amaru_demo_exe.vcxproj

Sourcefilesin % BSM_ROOT % \api\lib are:
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amaru.lib | fasrtl.lib

amip.lib ipc.lib

corutil.lib | cim_mf.lib

ddl.lib cim_sc.lib

examgr.lib

Notes on Internationalization for the Alarm Management
API

» Work with strings.
» Recommended reading.

Work with strings

This APl iswritten for the international environment. In an international environment, stringsin
CIMPLICITY software can be multi-byte strings. If you want your code to conform to international
standards, it is recommended that you do the following when working with strings:

* Usethe TCHAR macros found in TCHAR.H.

* Declare string buffersas TCHAR(]. Declare string pointersas TCHAR* or LPTSTR.

» Wrap string and character constants with the _T () macro.

» Usethe _tcs...() functionsin place of the str...() functions. For example, use _tcslen() in place
of strlen().

* Be careful when incrementing a pointer through a string. Remember that alogical character may
occupy one or two TCHAR units. So replace code that looks like this:

char *cp;
for (cp = string; *cp '="\0'; ++cp)
{

}
with code that looks like this;

TCHAR const *cp;
for (cp = string; *cp !'=_T(\0"); cp = _tcsinc(cp))

{



Open Interface API Reference | 3 - Alarm Management API | 39

+ Avoid using avariable to hold the value of alogical character. Instead, use a pointer to a
character in the string. In particular, avoid the _tcsnextc() macro, because the value it returns
appears to be incompatible with some of the C runtime library functions.

» Use the functions _tcepy() and _tccmp() and string pointers instead of the = and == operators
on characters.

» Use GetStringTypeEX() instead of the character classification macros such as _istalpha().

» Use CharUpper () and CharL ower () instead of _toupper () and _tolower ().

Recommended Reading

Microsoft has several good papers on writing international code on its Developer Network DV D and
its web site To find documentation on the web site, go to http://msdn.microsoft.com/default.asp and
search for MBCS

For documentation on globalization, go to http://www.microsoft.com/global dev/

The following book is aso available:

« Schmitt, David A. International Programming for Microsoft® Windows®, ISBN
1-57231-956-9.

For more information about this book, go to http://mspress.microsoft.com/books/2323.htm.

Alarm Management API Overview

Alarm Management APl Overview

CIMPLICITY software's Alarm Management module is responsible for maintaining the status of
outstanding alarms, or predetermined conditions of interest detected by an application process.
Alarm Management informs users of current alarm occurrences and sends information on alarm
occurrences to interested processes. Alarm Management provides a set of services to generate new
alarms and update the status of existing alarms. These services alow an application to interact with
Alarm Management capability without knowing the message structure and message passing aspects
of interfacing to an Alarm Management Resident Process.

The Alarm Management module consists of an Alarm Management Resident Process (AMRP), a
configured number of Alarm Management Allocated Processes (AMAP), and a set of utilities linked
into application programs. These utilities are referred to as the Alarm Management Application
Resident Utilities (AMARU).



Open Interface API Reference | 3 - Alarm Management API | 40

Operation Overview

* Overview

« Initialize communications with AMRP.
 Generate alarm update information.

* Send alarm information.

» Terminate communications with AMRP.

Overview

Alarm Management maintains an in-memory database containing information on the current user
population and the current set of outstanding alarms. This database is updated as information on the
current user population is received from User Registration, as new alarms are generated, and as the
status of existing alarms is updated.

The status of alarms may be updated interactively by a user through the AMAP or by an application
program sending a message to the AMRP. When the status of alarms changes, new alarm counts and
dates are determined for each user. If a user's information changes, the new datais sent to the user's
Alarm Viewer.

Any process that wants to communicate with AMRP to update alarm statuses must do the following:

* Initialize communications with AMRP

+ Generate alarm update information

* Send alarm information

» Terminate communications with AMRP

I nitialize Communications with AMRP

The amaru_init procedure initializes the utilities for communication with an Alarm Manager in the
current I nterprocess Communications (1PC) network. An application must invoke this procedure

in order to communicate with Alarm Management. Typically, initialization is done once when the
application process starts up.

Generate Alarm Update I nformation

Application programs require the following information in order to generate or update alarms:

ALARM_ID The identifier of the alarm to be generated or updated.

FR_ID The identifier of the factory resource the alarm is being generated or updated for.

REF_ID A third identifier (the Reference ID) designating the instance of the ALARM_ID/FR_ID being generated
or updated.
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Alarm The value of the run time parameters to be loaded into the alarm message.
Parameters
Alarm The identifier of the AMRP servicing the specified factory resource. This information is carried in the

Management | alarm_mgr field in the fr.dat configuration file and can be checked for the factory resource for which
ID the alarm is being generated or updated.

Together, the ALARM_ID, FR_ID, and REF_ID uniquely identify an alarm occurrence. All
operations on the same ALARM_1D, FR_ID, REF_ID combination occur on the same alarm.

Two steps are necessary in order to generate or update alarms. First, the request is added to an IPC
buffer. Then the request is sent to the appropriate AMRP. The appropriate AMRP can be determined
once the factory resource is known.

Theamaru_add_gen procedure adds alarm generation information to the specified IPC buffer. The
caller isinformed if the buffer isfull.

Theamaru_add_update procedure adds alarm update information to the specified |PC buffer. The
caller isinformed if the buffer isfull.

The AMRP accepts messages with multiple generation and update requests. Thus, if an application
program has multiple alarms to generate or update, these requests can be packed into asingle IPC
message and sent as awhole. The Alarm Management routines support and favor this mode of
operation as it reduces network message traffic.

Send Alarm Information

The amaru_send_msg procedure sends an |PC message to the specified AMRP. The procedure
handles the redundancy aspects of the AMRP. If the specified AMRP is not available, an appropriate
statusis returned to the caller.

Alarm Management receives static information on the legal set of alarms from system configuration
files at initialization. This configuration information specifies the user roles configured to see each
alarm. Alarms are generated with respect to factory resources. When an alarm is generated, all users
who have aview of the specified factory resource, and whose Role matches one of the roles the
alarm is configured to be routed to, are informed of the new alarm occurrence.

Terminate Communicationswith AMRP

When an application no longer needs to communicate with Alarm Management, the
amaru_terminate procedure is called to end communication with the AMRP.

Alarm Management API Features

The Alarm Management API lets you construct application programs that generate, reset,
acknowledge, and delete alarms. The application programs can use the standard C language functions
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provided by the API in order to communicate with the Alarm Management module of CIMPLICITY
software's Base System.

This API gives you transparent access to the CIMPLICITY aarm database in order generate new
alarms or modify the status of existing alarms, regardless of the physical location of the application
program.

A C language subroutine interface is avail able for application programs modifying alarm status. The
C language interface is used on nodes where a CIMPLICITY environment is currently running.

Alarm Management API Getting Sarted

Alarm Management API Getting Sarted

The CIMPLICITY Alarm Management API |ets application programs access the functions of
CIMPLICITY software's Alarm Management application module. Using the API requires that you do
the following:.

+ Understand the subroutine interfaces and communications services provided by CIMPLICITY's
Alarm Management capability. These functions are documented in Chapter 4 of this manual.

+ Understand the configuration requirements and file formats for Alarm Management. The Alarm
Management configuration data is described in the CIMPLICITY Base System User Manual
(GFK-1180). The file formats are provided in Chapter 5 of this manual for your reference.

+ Code appropriate applications programs.

» Compile and link the programs as explained in this section.

Alarm Management APl Sample Program

Overview

A sample Microsoft Visual C++ project, named amar u_deno_exe. vexpr oj , iSprovided to build the
sample program. Use this project as a basis for constructing projects for your own applications.

Depending on how you installed Visual C++, the INCLUDE, LIB, and PATH environment variables
may not be automatically set when you install MSDEV. If they are not set, you will have to set them
manually or run the following to set them before building any user programs.

for /F "tokens=* USEBACKQ' % in (" "%ROGRAMFI LES(x86)% M crosoft Vi sual
Studi o\ I nstal | er\vswhere. exe" -property installationPath’) do set VSPATH=
% call "%/SPATH% Common7\ Tool s\ VsDevCnd. bat "

When you run the demo program, it will generate an alarm, then reset it.
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Build the Demo (Sample) Program

1. From the CIMPLICITY Workbench for your project, select Command Prompt from the Tools
menu. Thiswill ensure that your environment variables (in particular % BSM_ROOT% and
%SITE_ROOT%) are set correctly.

2. In the Command Prompt window, issue the following commands (where <drive> is the disk
where your CIMPLICITY software isinstalled):

<drive>: cd ¥BSM ROOT% api

3. (If the environment variables are not set automatically) issue the following command to set
them:

for /F "tokens=* USEBACKQ' % in ( "%ROGRAMFI LES(x86)% M cr osof t
Vi sual Studio\lnstaller\vswhere.exe" -property installationPath’) do
set VSPATH=%- cal | "%/SPATH% Comrmon7\ Tool s\ VsDevCnd. bat "
4. Launch Visual Studio:
devenv CinplicityAPl.sln

5.devenv CinplicityAPl.sln
6. Open the Solution Explorer.

7. Right click amaru_demo_exe.

8. Select Build on the Popup menu.

Run the Demo (Sample) Program

The API process name must be stored in the PRCNAM environment variable for the program to
run. The nameis an arbitrary character string of up to 10 characters. To create PRCNAM, enter the
following command in the Command Prompt window:

set PRCNAME<nane>
where <name> isthe APl process name.
To run the sample program, enter the following command in the Command Prompt window:

amar u_deno

(1) Important: You must have a project running locally or the sample program will fail to run
successfully.

Example: Send When Buffer Filled
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This example shows coding necessary to add alarm generation/update requests to the IPC message
buffer until the buffer isfull. When the buffer isfull, amessage is sent.

... get paraneters ... (load nsg fields)
whi |l e (not _fi ni shed)
{
[* first call */
amaru_add_gen (nmsg_wbody, MAX MSG SIZE, TRUE, ... );
[* repeat */
r epeat

{

}
until ( amaru_add _gen (nsg_wbody, , FALSE, ...) !=
COR_SUCCESS)
if (ret_stat.err_code == M-_| NSUF_SPACE)
{
/* send nessage */
amaru_send nsg (port _id, ... );
/* unl oad returned nessage */

get paraneters ..

}
} /* end while */

|5/ Note: The alarm generation/update requests are added to the | PC message buffer. The most
recent alarm segment is not added to the message buffer if there is not sufficient space for it.
Therefore it must be kept and loaded into the next datagram as the first segment.

Example: Send an Alarm With Multiple Parameters

The following example shows how to send an alarm with multiple parameters:

#def i ne NUM_PARAMETERS

AM MSG_FIl ELD nsg_fi el df NUM_PARAVETERS] ;

[* xxx is the union nenber corresponding to the field type */
nmsg field[0].ftype = ;

meg field[0].field, xxx = ;

nsg_fi el df NUM_PARAVETERS- 1] .field, xxx = ...;
amaru_ADD GEN (nsg_wbody, MAX MSG S| ZE

alarm.id,

fr_id,
user_or_serv_id,
resp_type,

ref _id,

key,
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nmsg _field,
NUM_PARAMETERS
& et stat) FALSE; /[* reset follows */

In this example, msg_field is a pointer to the beginning of an array of parameters. The types may be
different, but they all belong to the same alarm.

Example: External Alarm Timestamps

By default, newly generated CIMPLICITY aarms are assigned a timestamp indicating the alarm
generation time and duration. The Alarm Management API lets you provide your own timestamp,
so that external alarms can be synchronized to a more accurate clock. The following example shows
how to generate an alarm with an external timestamp:

COR_STAMP st anp;
int yyyy, mm dd, hh, mn, sec, tt100Nano;

3

get paraneters (load nsg_fiel ds)
[* Setup tine for the alarm*/
yyyy = 1995;
mm = 01; /[* nonth = January */
dd = 10; /* day of the nonth */
hh = 13; /* hours - 24 hour clock */
mn = 30; /* mnutes after 1pm */
sec = 12; /* seconds after 1:30 */
tt 100Nano = 5000000; /* subseconds in 100 Nano second units*/
int ret; /* return code */

[* Convert tine into a CIMPLICITY tinestanp */
cor_stanp_cal cHR( &stanp, yyyy, mm dd, yy, nmin,sec, tt100Nano);
/* set up to generate the alarm */
/* the alarmis fixed as shown */
amar u_add_gen_st anp(
alarmwite body, /* data pointer of wite
buf fer */
alarmwite len - | PC HEAD LEN, /* data |ength avail */
TRUE, /[* TRUE if first nessage
in buffer */
/* FALSE if not first

nmessage */

"$RTR_LI NK_DOMN", /* 1D of alarm*/

"$SYSTEM', /* ID of resource */

obj ect _nane, [* identifier of who
sent the alarm*/

NULL, /* reference I D or NULL
goes here */

AM CAPTURED RESP, /* AMRP sends response
i medi ately */

0, /* key */

nmsg _field, /* the nessage struct

array */
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i, /* the nunber of fields
in nessage */

FALSE, /* no reset follows */
st anmp,

& et _stat );
if (ret_stat.status != COR _SUCCESS)
{

printf("%\n",ret_stat.err_nsg);

got o end_of program am
}
J/ = send nessage to AVRP as before =

There is a'so a corresponding function amaru_add_update_stamp() in the APl which can be used
to specify an external reset time for an outstanding alarm.

Field Definitions: Alarm Management APl Application

Field Definitions: Alarm Management APl Application

* Include files.
« General subroutines for the Alarm Management API.
* Application subroutines for the Alarm Management API.

Include Files

The following header files contain definitions used by Alarm Management procedures and therefore
must be included in an application program that interfaces with Alarm Management.

be included in an application program that interfaces with Alarm Management.

#i ncl ude <i nc_path/cor. h>

#i ncl ude <i nc_path/cor_stat. h>

#i ncl ude <i nc_path/sc_recs. h>

#i ncl ude <i nc_pat h/ netcom h>

#i ncl ude <inc_path/amerrors.h Error Codes Returned by AVRP >

Type definitions supporting the use of the AMARU procedures can be found in:

#i ncl ude <inc_path/amdefs.h amdefs.h >
#i ncl ude <inc_path/amaru_err.h Error Codes Returned by AMARU >



Open Interface API Reference | 3 - Alarm Management API | 47

General Subroutines for the Alarm Management API

General Subroutines for Field Definitions. Alarm Management API

The general subroutines are used to get the current process name, suspend the process temporarily,
deactivate the IPC port, and register with IPC.

* coprcnam
« Get current process name

* cor_|logstatus

» Write error information to the CIMPLICITY status log.

« cor_long_long_from_stamp_utc

+ Convert the COR_STAMP to along long.

* cor_stamp

* Get t"Field Definitions:e current time of day as a timestamp
e cor_stamp_calc_utcHR

* Generate a UTC timestamp for a particular date and time
e cor_stamp_calcHR

* Generate atimestamp for a particular date and time.

* cor_stamp_cmp

» Compare the order in which one COR_STAMP occurs relative to another.
* cor_stamp_convert_to_ascii

» Convert the COR_STAMP to ASCII.

* cOr_stamp_convert_to_ascii_utc

» Convert the UTC COR_STAMP to ASCII.

* cor_stamp_get _components utcHR

« Convert aUTC timestamp into its various components.

* cor_stamp_get_componentsHR

« Convert atimestamp into its various components.

* cor_stamp_get_diff

« Calculate the difference between two COR_STAMPS.

* cor_stamp_get diffHR

« Calculate the difference between two COR_STANPS.

* cor_stamp_getfracHR

* Get the fractional part of a COR_STAWP.

* cor_stamp_is_set

» Return whether or not the COR_STAMP iS Set.

e cor_stamp_is valid

 Return whether or not the COR_STAMP is valid.

e cor_stamp_reset

* Reset the COR_STAMP to the beginning of epoch time.

e cor_stamp_set_fracHR
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* Set the fractional part of a COR_STAMP.
* ipc_deactivate

* Deactivate a port

* ipcC_register

* Register wit"Field Definitions: 1PC

coprcnam

Returns the current process name. The process name will be used by ipc_register along with the
node name to define the physical address of this process.

The process name is extracted from the PRCNAM environment variable, and should be unique for
each running application.

Syntax

voi d coprcnam ( prcnam
char *prcnam

Input Arguments
None.

Output Arguments

prcnam | The name of the current process. Maximum length is 13 characters.

Return Value

None.

cor_logstatus

Write error information to the CIMPLICITY status log.

Syntax

voi d cor_| ogstatus( const TCHAR *proc,
COR_BOCLEAN sever e,
COR_STATUS *status )

Input Arguments

proc The name of the function where the error is detected.
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severe | Is situation severe error (FALSE, TRUE, FATAL)

status | Pointer to the status block containing error info.

Output Arguments

None

Return Value
None

The value is sent to the status log, which is viewed through the Log Viewer application.

cor_long long from stamp utc

Convert the COR_STAMP to along long.

Syntax

Il ong I ong cor long |ong fromstanp utc(const COR STAMP* tinme_stanp);

Input Arguments

time_stanp | The timestamp that will be converted to long long.

Output Arguments

NONE

Return Value

long long

cor_stamp

Gets the current time of day asa CIMPLICITY timestamp.

Syntax

void cor_stanmp ( stanp )
COR_STAMP *st anp;
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Input Arguments

None.

Output Arguments

stanp | A pointer to caller-supplied storage for the result.

Return Value

None

cor_stamp _calc_utcHR

Generates a UTC timestamp for a particular date and time. Invalid input parameters will not cause
this function to fail.

Syntax

int cor_stanp _cal cHR( stanp, yyyy, mm dd, hh, mn, sec, tt100Nano )
COR_STAMP *st anp;

int yyyy;

Int mm

int dd;

int hh;

int mn;

int sec;

int tt100Nano;

Input Arguments

yyyy The year. Must be in the range 1970.9999.

nm The month. Must be in the range 1.12.

dd The day. Must be in the range 1.n, where n is the number of days in the month.
hh The hour, specified as a 24-hour clock.

min Minutes past the hour, in the range 0..59

sec Seconds, in the range 0..59

tt100Nano | Fractional seconds, specified in 100 Nano seconds.

Output Arguments
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stanp | A pointer to caller-supplied storage for the result in UTC time.

Return Value

int
cor_stamp _calcHR

Generate atimestamp for a particular date and time. Invalid input parameters will not cause this
function to fail.

Syntax

int cor_stanp _cal cHR( stanp, yyyy, mm dd, hh, mn, sec, tt100Nano )
COR_STAMP *st anp;

int yyyy;

Int mm

int dd;

int hh;

int mn;

int sec;

int tt100Nano;

Input Arguments

yyyy The year. Must be in the range 1970.9999.

mm The month. Must be in the range 1.12.

dd The day. Must be in the range 1.n, where n is the number of days in the month.
hh The hour, specified as a 24-hour clock.

min Minutes past the hour, in the range 0..59

sec Seconds, in the range 0..59

tt100Nano | Fractional seconds, specified in 100 Nano seconds.

Output Arguments

stanp | A pointer to caller-supplied storage for the result in time.

Return Value

int
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cor_stamp_cmp

Compare the order in which one COR_STAMP occurs relative to another (which stamp occurs first;
which occurs second).

Syntax

COR | 4

cor_stanmp_cnp(const COR STAWMP *timel, const COR STAMP *tine2);

Input Arguments

stanpl | First timestamp in the comparison.

stanp2 | Second timestamp in the comparison.

Output Arguments

NONE

Return Value

COR 14

cor_stamp_convert to ascii

Converts the COR_STAMP to ASCII.

Syntax

voi d cor_stanmp_convert _to_ascii( const COR STAMP *ttine, TCHAR *tasc_tine,

int ti

me_format) ;

Input Arguments

ttinme

COR_STAMP that will be converted to ASCII.

time_f or mat

The format value can be one of many constants defined in the: ..\<CIMPLICITY installation>\api\include
\inc_path\cor.h file.

Output Arguments

tasc_tinme

Converted ASCII format.




Open Interface API Reference | 3 - Alarm Management API | 53

Return Value

NONE

cor_stamp_convert_to ascii_utc

Convertsthe UTC COR_STAMWP to ASCII.

Syntax

voi d cor_stanp_convert to_ascii_utc( const COR STAMP *ttinme, TCHAR
*tasc_tinme, int tinme_format);

Input Arguments

ttinme UTC COR_STAMP that will be converted to ASCII.

time_format | The format value can be one of many constants defined in the: .\<CIMPLICITY installation>\api\include
\inc_path\cor.h file.

Output Arguments

tasc_time | Converted ASCII format.

Return Value

NONE

cor_stamp_get components UtcHR

Convert aUTC timestamp into its various components.

Syntax

voi d cor_stanp_get conponents_utcHR(stanp, yyyy, mm dd, hh,
mn, sec, ttl100Nano )

COR_STAMP *st anp;

int *yyyy;

int *nm

int *dd;

int *hh;

int *mn;

int *sec;

int *tt100Nano;
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Input Arguments

stanp | A valid CIMPLICITY UTC timestamp.

Output Arguments
yyyy The year, in the range 1970..9999.
mm The month, in the range 1..12.
dd The day of the month.
hh The hour, specified as a 24-hour clock.
mn Minutes past the hour, in the range 0..59
sec Seconds, in the range 0..59
tt100Nano | Fractional seconds, specified in 100 Nano seconds.

Return Value

NONE

cor_stamp_get componentsHR

Convert atimestamp into its various components.

Syntax

voi d cor_stanp_get conponent sHR(stanp, yyyy, mm dd, hh
mn, sec, ttl100Nano )

COR_STAMP *st anp;

int *yyyy;

int *nmm

int *dd;

int *hh;

int *mn;

int *sec;

int *tt100Nano;

Input Arguments

stanp | A valid CIMPLICITY timestamp.

Output Arguments

yyyy The year, in the range 1970..9999.
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mm The month, in the range 1..12.

dd The day of the month.

hh The hour, specified as a 24-hour clock.

min Minutes past the hour, in the range 0..59

sec Seconds, in the range 0..59

tt100Nano | Fractional seconds, specified in 100 Nano seconds.

Return Value

NONE

cor_stamp get diff

Calculate the difference between two COR_STAMPS.

Syntax

COR |4 cor_stanp_get diff( const COR STAMP *, const COR STAMP * );

Input Arguments

stanpl | The first stamp in the calculation.

stanp2 | The second stamp in the calculation.

Output Arguments

NONE

Return Value

COR 14

cor_stamp get diffHR

Calculates the difference between two COR_STAMPS.

Syntax

long | ong cor_stanmp_get di ffHR( const COR _STAWMP *, const COR _STAWP * );
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Input Arguments

stanpl | The first stamp in the calculation.

stanp2 | The second stamp in the calculation.

Output Arguments

NONE

Return Value
long long
cor_stamp_getfracHR

Get the fractional part of a COR_STAMP.

Syntax

int cor_stanp_getfracHR(const COR _STAMP *stanp);

Input Arguments

stanp | cor_stamp that holds the fractional part to be retrieved.

Output Arguments

NONE

Return Value

int

cor_stamp is set

Return whether or not the COR_STAMP is set.

Syntax

int cor_stanp is set( const COR STAMP * );

Input Arguments
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st anp

COR_STAMP that is being checked to determine if it is set.

Output Arguments

NONE

Return Value

int

cor_stamp is valid

Return whether or not the COR_STAWP isvalid.

Syntax

int cor_stanp is valid( const COR _STAMP * );

Input Arguments

st anp

COR_STAMP that is being checked for validity.

Output Arguments

NONE

Return Value

int

cor_stamp_reset

Reset the COR_STAMP to the beginning of epoch time.

Syntax

voi d cor_stanp_reset (COR_STAMP *st anp) ;

Input Arguments

st anp

COR_STAMP that will be reset.

Output Arguments
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NONE

Return Value
VOID
cor_stamp set fracHR

Set the fractional part of a COR_STAMP.

Syntax

voi d cor_stanp_set fracHR(COR STAMP *stanp, int frac);

Input Arguments

stanp | COR_STAWP that will hold the fractional part to be set.

frac | The fractional part that will be set for the cor_stamp.

Output Arguments

NONE

Return Value

VOID

ipc_deactivate

Terminate all activities associated with the IPC. If any RR messages are outstanding for the process
that executesipc_deactivate, a message is transmitted on its behalf. No further datagram messages
can be sent to or from a process that executes this service.

Syntax

i pc_deactivate( ret_stat, port_index);
COR_STATUS *ret_stat;
int port _index;

Input Arguments:

port_i ndex | The portindex returned by i pc_register.




Output Arguments

ret_stat | Status structure

Return Value

Open Interface API Reference | 3 - Alarm Management API | 59

Either COR_SUCCESS or COR_FAILURE. If COR_FAILURE isreturned, an error code is reported

inret_stat.err_code.

IpC_register

Initialize IPC functions for datagram and logical link communications and register with the IPC
router process. i pc_r egi st er must be called prior to using any other communications functions.
Following successful execution of this function, an application can start sending and receiving
datagram messages or establish logical link communications.

Syntax

int ipc_register (ret_stat,

COR_STATUS *ret _stat;

int *port i ndex;

char *obj ect nane;

i nt max| nk;
int bufsiz;

Input Arguments

buf si z)

port i ndex,

obj ect _nane, maxl nk,

obj ect _nane | The name under which the process registers. The object_name in combination with the node name
defines the physical address of the process. All other processes address the process with this name.
Maximum length is 10 characters.

max| nk The maximum number of logical links this process can request. Each datagram port and each logical link
connection counts as one link.

buf si z The maximum message size used by this process. i pc_dg_al | oc may be used to determine this size. The
maximum is MAXMSGSIZ, which is defined in net com h.

Output Arguments

port_i ndex | ldentifier for port index to be used in datagram functions.

ret_stat Pointer to status structure. When the function is not successful, ret _stat. err_code contains one of the
following values:

IPC_ERR_BUFTOOBIG

103

requested buffer too big

IPC_ERR_MAXLNKVIO

108

max link violation
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IPC_ERR_MBXASGN 109 | mailbox assignment failed

IPC_ERR_RTRLNKFAI | 110 | router link attempt failed

IPC_ERR_INTERNDAT | 111 | internal data failure

Return Value

Either COR_SUCCESS, COR_WARNING, or COR_FAILURE. If the function returns anything
other than COR_SUCCESS, additional error information can befoundinret _stat.err_nsg and
ret _stat.err_code.

Application Subroutines for Alarm Management API

Application Subroutines for Field Definitions: Alarm Management API

The application subroutines are used to communicate with the Alarm Manager and send and receive
alarm messages.

e amaru_init

« Initialize the interface with Alarm Manager

» amaru_add_gen

+ Add alarm generation information to datagram buffer

» amaru_add_gen_stamp

+ Add alarm generation information and timestamp to datagram buffer
» amaru_add_update

» Add alarm update information to |PC buffer

» amaru_add_update ca

 Add alarm update information to the current |PC buffer with Change approval Information.
» amaru_add_update_stamp

 Add alarm update information and timestamp to datagram buffer
« amaru_send_msg

« Send datagram buffer with alarm messages to Alarm Manager

« amaru_alloc_buffer

* Create datagram buffer for alarm messages

* amaru_num_messages

* Find the number of messages in a datagram response buffer

« amaru_get_resp

* Retrieve the nth message from the datagram response buffer

« amaru_free buffer

* Deallocate the datagram buffer

e amaru_terminate



Open Interface API Reference | 3 - Alarm Management API | 61

» Terminate the interface with Alarm Manager

amaru_init

Thisinitialization routine should be called at process start-up. It gathers the information necessary
to communicate with the Alarm Manager in the current IPC network. Thisinformation is used by
amaru_send_msg in order to determine the physical address of the destination AMRP.

Syntax

int amaru_init (ret_stat);
COR_STATUS *ret _stat;

Input Arguments

None.

Output Arguments

ret_stat Pointer to status structure.

Return Value

Either COR_SUCCESS, or COR_FAILURE. If the function returns anything other than
COR_SUCCESS, additional error information can be found inret_stat.err_msg and
ret_stat.err_code.

There are no error messages generated by amar u_init itself. If the low-level routine sc_open or
sc_close failsthe error status is passed unchanged to the calling program. Typically, this happens if
the system configuration datais not accessible.

amaru_add gen

Call this subroutine to add alarm generation information to the current IPC buffer. It isthe
responsibility of the application program to allocate space for the message buffer. The routine may
be called repeatedly to load multiple alarm generation segments into the message buffer.

Syntax

int amaru_add_gen (bodyptr, bodylen, first_seg,
alarmid, fr_id, user_or_serv_id,
ref id, resp_type, key, nmsg field,
numfields, reset follows, ret_stat);

char *bodyptr;

i nt bodyl en;
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COR BOCLEAN first_seg;

char al arm.i d[ LONG NAMVE LEN+1] ;
char fr _id[FR ID LEN+1];

char user _or_serv_id[ COR_ MAX(USER | D LEN, SERVICE |ID LEN) +1];
char ref id[AM REF | D LEN+1];
AM RESP_TYPE resp_type;

AM RESP_KEY key;

AM MSG FI ELD nsg_field[];

int numfields;

COR BOCLEAN reset foll ows;
COR_STATUS *ret _stat;

Input arguments

bodyptr Pointer to the beginning of the message body of the IPC buffer.

bodylen Maximum length of the message body.

first_seg Boolean value specifying whether the current generation request should be the first request in the
message. TRUE implies first segment.

alarm_id Identifier of the alarm to be generated.

fr_id Identifier of the factory resource for which the alarm is being generated.

user_or_serv_id | Used for labeling logged alarms. Usually this is the service_id of the sending process. The AMAP
sends the user_id of the connected terminal.

ref_id Used to specify unique alarms when multiple alarm definitions are generated for the same Factory
Resources. Alarm uniqueness is defined by the combination of alarm_id, fr_id, and ref_id.
|5 Note: The ref_id is not displayed directly on the Alarm Manager User Interface. The ref_id,
when used, can be duplicated in a message field for display.

resp_type Used to select the type of response desired from the AMRP. The application program has three
choices:
AM_CAPTURED_RESP - AMRP responds once the message has been captured (sent to a
standby process or journalled).
AM_FULL_RESP - AMRP responds once the message has been fully processed. A status segment
is returned for each request in the original message.
AM_NO_RESP - No response from AMRP to indicate that an alarm message has been received.
|5 Note: Only the resp_type in the first generation message of each segment is used. Therefore,
it is not possible to intermix the type of responses desired within a single IPC message..

key The key is useful when the resp_type is set to AM_FULL_RESP. The key allows the application
program to match the status segments returned with the alarm generation/update requests. The key
is specified by the application program and is returned "as is" by the AMRP.

msg_field Pointer to the beginning of an array containing variable parameter information for the particular
alarm. Each element of the array contains a type specifier and the actual field value. The structure
AM MsG FI ELD and the valid field types can be found in the include file inc_path/am_defs.h (page
98).
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num_fields The number of variable fields in the msg_field array. There is a maximum of AM_MAX_FIELDS.
Each element consists of a type specifier and the actual information.

reset_follows Set to TRUE to indicate that on acknowledgment, the application will update the alarm message,
clear the alarm, and retain the acknowledgment. Otherwise, set to FALSE.

Output Arguments

ret_stat | Pointer to status structure.

Return Value

Either COR_SUCCESS, or COR_FAILURE. If the function returns anything other than
COR_SUCCESS, additional error information can be found inret_stat.err_msg and
ret_stat.err_code.

amaru_add_gen does not directly generate error codes. It passes the status set by the message
formatting routines back to the calling program. The error codes are defined in the include file
inc_path/am_errors.h.

When an error occurs, the value of ret_stat.statusis COR_FAILURE. ret_stat.err_sour ce and
ret_stat.err_code can be used to determine the type of error.

If the sourceis COR_MF_ERR and the codeis MF_INSUF_SPACE, the alarm generation
information is not added as the message is full. The application program should call
amaru_send_msg, reset first_seg to TRUE, and then add the information to the now empty buffer.

amaru_add gen stamp

Call this subroutine to add alarm generation information to the current |PC buffer with an external
alarm timestamp.

Syntax

int amaru_add _gen_stanp (bodyptr, bodylen, first_ seg,
alarmid, fr_id, user_or_serv_id,
ref _id, resp_type, key, nsg_field,
num fields, reset follows, stanp,
ret _stat);

char *bodyptr;

i nt bodyl en;

COR BOCLEAN first_seg;

char al arm.i d[ LONG_NAME_LEN+1] ;

char fr_id[FR_I D LEN+1];

char user_or_serv_id[ COR_MAX(USER_|I D LEN, SERVICE |D _LEN)+1];

char ref_id[AM REF_|I D LEN+1];

AM RESP_TYPE resp_type;

AM RESP_KEY key;
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AM MSG FI ELD nsg_field[];
int numfields;

COR BOCLEAN reset foll ows;
COR_STAMP st anp;
COR_STATUS *ret _stat;

Input Arguments

bodyptr

Pointer to the beginning of the message body of the IPC buffer.

bodylen

Maximum length of the message body.

first_seg

Boolean value specifying whether the current generation request should be the first request in the
message. TRUE implies first segment.

alarm_id

Identifier of the alarm to be generated.

fr_id

Identifier of the factory resource for which the alarm is being generated.

user_or_serv_id

Used for labeling logged alarms. Usually this is the service_id of the sending process. The AMAP
sends the user_id of the connected terminal.

ref_id

Used to specify unique alarms when multiple alarm definitions are generated for the same Factory
Resources. Alarm uniqueness is defined by the combination of alarm_id, fr_id, and ref_id.

Note: The ref_id is not displayed directly on the Alarm Manager User Interface. The ref_id,
hen used, can be duplicated in a message field for display.

L

=

resp_type

Used to select the type of response desired from the AMRP. The application program has three
choices:

AM_CAPTURED_RESP - AMRP responds once the message has been captured (sent to a
standby process or journalled).

AM_FULL_RESP - AMRP responds once the message has been fully processed. A status segment
is returned for each request in the original message.

AM_NO_RESP - No response from AMRP to indicate that an alarm message has been received.

Note: Only the resp_type in the first generation message of each segment is used. Therefore,
is not possible to intermix the type of responses desired within a single IPC message..

L

=

key

The key is useful when the resp_type is set to AM_FULL_RESP. The key allows the application
program to match the status segments returned with the alarm generation/update requests. The key
is specified by the application program and is returned "as is" by the AMRP.

msg_field

Pointer to the beginning of an array containing variable parameter information for the particular
alarm. Each element of the array contains a type specifier and the actual field value. The structure
AM MsG _FI ELD and the valid field types can be found in include file inc_path/am_defs.h (page

98).

num_fields

The number of variable fields in the msg_field array. There is a maximum of AM_MAX_FIELDS.
Each element consists of a type specifier and the actual information.

reset_follows

Set to TRUE to indicate that on acknowledgment, the application will update the alarm message,
clear the alarm, and retain the acknowledgment. Otherwise, set to FALSE.
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stamp Specifies the time at which the alarm was generated. Until the alarm is cleared, its duration will be
difference between the current time-of-day and this value.
Output Arguments

ret_stat | Pointer to status structure.

Return Value

Either COR_SUCCESS, or COR_FAILURE. If the function returns anything other than
COR_SUCCESS, additional error information can be found inret_stat. Other than the timestamp
parameter, this function should in al ways conform to the behavior of amaru_add_gen().

amaru_add_update

Call this subroutine to add alarm update information to the current |PC buffer. It is the responsibility
of the application program to allocate space for the message buffer. The routine may be called
repeatedly to load multiple alarm update segments into the message buffer.

The purpose of the update function is to change the state of an outstanding alarm. The states can be
changed as follows:

AM_ACKNOWLEDGED | The alarm has been acknowledged by an operator.

AM_CLEARED The condition that generated the alarm is now gone.

AM_DELETED The alarm should be deleted

These constants can be found in theinc_path/am_defs.h includefile.

|5/ Note: The contents of the alarm message field of an alarm cannot be updated. If an application
needs to display a different alarm message when a particular alarm has been cleared, the application
program must generate a new alarm occurrence with the new message and then update the new alarm
occurrence to the desired state.

Syntax

int amaru_add update (bodyptr, bodylen, first_seg,
alarmid, fr_id, user_or_serv_id,
ref id, action, seq _num resp_type,
key, ret _stat);

char *bodyptr;

i nt bodyl en;

COR BOCLEAN first_seg;

char al arm.i d[ LONG NAME LEN+1];

char fr_id[FR ID LEN+1];

char user _or_serv_id[ COR_ MAX(USER | D LEN, SERVICE | D LEN)+1];

char ref id[AM REF | D LEN+1];
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AM STATE_TYPE act i on;

int seq_num

AM RESP_TYPE resp_type;
AM RESP_KEY key;
COR_STATUS *ret _stat;

Input Arguments

bodyptr Pointer to the beginning of the message body of the IPC buffer.

Bodylen Maximum length of the message body.

first_seg Boolean value specifying whether the current generation request should be the first request in the
message. TRUE implies first segment.

alarm_id Identifier of the alarm to be generated.

fr_id Identifier of the factory resource for which the alarm is being generated.

user_or_serv_id | Used for labeling logged alarms. Usually this is the service_id of the sending process. The AMAP
sends the user_id of the connected terminal.

ref_id Used to specify unique alarms when multiple alarm definitions are generated for the same Factory
Resources. Alarm uniqueness is defined by the combination of alarm_id, fr_id, and ref_id.
|5 Note: Theref_id is not displayed directly on the Alarm Manager User Interface. The ref_id,
when used, can be duplicated in a message field for display.

action Specifies the update action to take.

seq_num Only used by AMAP. Application programs should pass zero (0).

resp_type Used to select the type of response desired from the AMRP. The application program has three
choices:
AM_CAPTURED_RESP - AMRP responds once the message has been captured (sent to a
standby process or journalled).
AM_FULL_RESP - AMRP responds once the message has been fully processed. A status segment
is returned for each request in the original message.
AM_NO_RESP - No response from AMRP to indicate that an alarm message has been received.
|5/ Note: Only the resp_type in the first generation message of each segment is used. Therefore,
it is not possible to intermix the type of responses desired within a single IPC message.

key The key is useful when the resp_type is set to AM_FULL_RESP. The key allows the application
program to match the status segments returned with the alarm generation/update requests. The key
is specified by the application program and is returned "as is" by the AMRP.

Output Arguments

ret_stat | Pointer to status structure.
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Return Value

Either COR_SUCCESS, or COR_FAILURE. If the function returns anything other than
COR_SUCCESS, additional error information can be found inret_stat.err_msg and
ret_stat.err_code.

amaru_add_update does not directly generate error codes. It passes the status set by the MF-
routines back to the calling program. The error codes are defined in theinc_path/mf_defs.h include
file and are shown in Chapter 7.

When an error occurs, the value of ret_stat.statusis COR_FAILURE. ret_stat.err_source and
ret_stat.err_code can be used to determine the type of error.

If the sourceis COR_MF_ERR and the codeis MF_INSUF_SPACE, the alarm generation
information is not added as the message if full. The application program should call
amaru_send_msg, reset first_seg to TRUE, and then add the information to the now empty buffer.

amaru_add update ca

Call this subroutine to add alarm update information to the current I1PC buffer with Change approval
Information.

Syntax

Int amaru_add_update_ca (bodyptr, bodylen, first_seg,
alarmid, fr_id, user_or_serv_id,
ref _id, action, seq_num resp_type,
key, changeapproval obj, ret_stat);
char *bodyptr;
i nt bodyl en;
COR_BOCLEAN first_seg;
char al arm.i d[ LONG NAME_LEN+1] ;
char fr_id[FR I D LEN+1];
char user_or_serv_id[ COR_ MAX(USER | D LEN, SERVICE | D LEN) +1];
char ref_id[ AM REF | D LEN+1];
AM STATE_TYPE acti on;
int seq_num
AM RESP_TYPE resp_type;
AM RESP_KEY key;
Changeappr oval | nf o *changeappr oval _obj,
COR_STATUS *ret _stat;

Input Arguments

bodypt r Pointer to the beginning of the message body of the IPC buffer.

body! en Maximum length of the message body.
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first_seg Boolean value specifying whether the current generation request should be the first request in the
message. TRUE implies first segment.

alarmid Identifier of the alarm to be generated.

fr_id Identifier of the factory resource for which the alarm is being generated.

user _or_serv_id Used for labeling logged alarms. Usually this is the servi ce_i d of the sending process. The
AMAP sends the user _i d of the connected terminal.

ref_id Used to specify unique alarms when multiple alarm definitions are generated for the same
Factory Resources. Alarm uniqueness is defined by the combination of al arm_i d, fr_i d, and
ref_id.
Note: The ref _i d is not displayed directly on the Alarm Manager User Interface. The ref _i d,
when used, can be duplicated in a message field for display.

action Specifies the update action to take.

seq_num Only used by AMAP. Application programs should pass 0.

resp_type Used to select the type of response desired from the AMRP. The application program has three
choices:
AM CAPTURED RESP | Responds once the message has been captured (sent to a standby process
- AVRP or journalled).
AM FULL_RESP - Responds once the message has been fully processed. A status segment is
AVRP returned for each request in the original message.
AM NO_RESP No response from AMRP to indicate that an alarm message has been

received.

Note: Only the resp_type in the first generation message of each segment is used. Therefore, it is
not possible to intermix the type of responses desired within a single IPC message..

key The key is useful when the resp_t ype is set to AM FULL_RESP. The key allows the application
program to match the status segments returned with the alarm generation/update requests. The
key is specified by the application program and is returned as is by the AMRP.

changeapproval _obj | A pointer to the change approval information for the alarm update operation.

Output Arguments

ret_stat | Pointer to status structure.

Return Value:

Either COR_SUCCESS, or COR_FAI LURE. If the function returns anything other than COR_SUCCESS,
additional error information can befound inr et _st at . Other than the changeapproval _obj
parameter, this function should in al ways conform to the behavior of amar u_add_updat e() .

amaru_add_update stamp
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Call this subroutine to add alarm update information to the current IPC buffer with an external alarm
timestamp.

Syntax

int amaru_add _updat e_stanp (bodyptr, bodylen, first_seg,
alarmid, fr_id, user_or_serv_id,
ref id, action, seqg _num resp_type,
key, stanp, ret_stat);

char *bodyptr;

i nt bodyl en;

COR BOCLEAN first_seg;

char al arm.i d[ LONG NAME LEN+1] ;

char fr _id[FR ID LEN+1];

char user _or_serv_id[ COR_ MAX(USER | D LEN, SERVICE | D LEN) +1];

char ref id[AM REF | D LEN+1];

AM STATE_TYPE acti on;

int seq_num

AM RESP_TYPE resp_type;

AM RESP_KEY key;

COR_STAMP st anp;

COR_STATUS *ret _stat;

Input Arguments

bodyptr Pointer to the beginning of the message body of the IPC buffer.
bodylen Maximum length of the message body.
first_seg Boolean value specifying whether the current generation request should be the first request in the

message. TRUE implies first segment.

alarm_id Identifier of the alarm to be generated.

fr_id Identifier of the factory resource for which the alarm is being generated.

user_or_serv_id | Used for labeling logged alarms. Usually this is the service_id of the sending process. The AMAP
sends the user_id of the connected terminal.

ref_id Used to specify unique alarms when multiple alarm definitions are generated for the same Factory
Resources. Alarm uniqueness is defined by the combination of alarm_id, fr_id, and ref_id.

|5 Note: The ref_id is not displayed directly on the Alarm Manager User Interface. The ref_id,
when used, can be duplicated in a message field for display.

action Specifies the update action to take.

seq_num Only used by AMAP. Application programs should pass zero (0).

resp_type Used to select the type of response desired from the AMRP. The application program has three
choices:

AM_CAPTURED_RESP - AMRP responds once the message has been captured (sent to a
standby process or journalled).
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AM_FULL_RESP - AMRP responds once the message has been fully processed. A status segment
is returned for each request in the original message.

AM_NO_RESP - No response from AMRP to indicate that an alarm message has been received.

|5 Note: Only the resp_type in the first generation message of each segment is used. Therefore,
it is not possible to intermix the type of responses desired within a single IPC message..

key The key is useful when the resp_type is set to AM_FULL_RESP. The key allows the application
program to match the status segments returned with the alarm generation/update requests. The key
is specified by the application program and is returned "as is" by the AMRP.

stamp Specifies the update time for the alarm. If this update causes the alarm to be reset, this timestamp
will be used to compute the alarm duration.

Output Arguments

ret_stat | Pointer to status structure.

Return Value;

Either COR_SUCCESS, or COR_FAILURE. If the function returns anything other than
COR_SUCCESS, additional error information can be found inret_stat. Other than the timestamp
parameter, this function should in al ways conform to the behavior of amaru_add_update().

amaru_add update stamp ca

Call this subroutine to add alarm update information to the current |PC buffer with external alarm
timestamp and change approval Information.

Syntax

Int amaru_add update ca (bodyptr, bodylen, first_seg,
alarmid, fr_id, user_or_serv_id,
ref id, action, seq _num resp_type,
key, changeapproval obj, ret stat);
char *bodyptr;
i nt bodyl en;
COR BOCLEAN first_seg;
char al arm.i d[ LONG_NAME_LEN+1] ;
char fr_id[FR_I D LEN+1];
char user_or_serv_id[ COR_MAX(USER_|I D LEN, SERVICE | D LEN)+1];
char ref_id[AM REF_I D LEN+1];
AM STATE_TYPE acti on;
int seq_num
AM RESP_TYPE resp_type;
AM RESP_KEY key;
COR_STAMP st anp;
Changeappr oval | nf o *changeappr oval obj,
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COR_STATUS *ret _stat;

Input Arguments

bodypt r Pointer to the beginning of the message body of the IPC buffer.

bodyl en Maximum length of the message body.

first_seg Boolean value specifying whether the current generation request should be the first request in the
message. TRUE implies first segment.

alarm.id Identifier of the alarm to be generated.

fr_id Identifier of the factory resource for which the alarm is being generated.

user _or_serv_id

Used for labeling logged alarms. Usually this is the servi ce_i d of the sending process. The
AMAP sends the user _i d of the connected terminal.

ref_id

Used to specify unique alarms when multiple alarm definitions are generated for the same
Factory Resources. Alarm uniqueness is defined by the combination of al arm.i d, fr_i d, and
ref_id.

Note: The ref _i d is not displayed directly on the Alarm Manager User Interface. The ref _i d,
when used, can be duplicated in a message field for display.

action

Specifies the update action to take.

seq_num

Only used by AMAP. Application programs should pass 0.

resp_type

Used to select the type of response desired from the AMRP. The application program has three
choices:

AM CAPTURED_RESP
- AVRP

Responds once the message has been captured (sent to a standby process
or journalled).

AM FULL_RESP -
AVRP

Responds once the message has been fully processed. A status segment is
returned for each request in the original message.

AM NO_RESP No response from AMRP to indicate that an alarm message has been

received.

Note: Only the resp_type in the first generation message of each segment is used. Therefore, it is
not possible to inter-mix the type of responses desired within a single IPC message..

key

The key is useful when the resp_t ype is set to AM FULL_RESP. The key allows the application
program to match the status segments returned with the alarm generation/update requests. The
key is specified by the application program and is returned "as is" by the AMRP.

st anp

Specifies the update time for the alarm. If this update causes the alarm to be reset, this
timestamp will be used to compute the alarm duration.

changeappr oval _obj

A pointer to the change approval information for the alarm update operation.

Output Arguments

ret_stat

Pointer to status structure.
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Return Value:

Either COR_SUCCESS, or COR_FAI LURE. If the function returns anything other than COR_SUCCESS,
additional error information can befoundinret stat.

Other than the changeappr oval _obj parameter, this function should in all ways conform to the
behavior of amar u_add_updat e() .

amaru_send_msg

Call this subroutine to send the | PC-datagram message containing alar m gener ation/updated
requestsfilled in by the amaru_add_gen or theamaru_add_update routine.

amaru_send_msg returns the status of the operation in the status message. Therefore, to determine
if anamaru_add_gen or amaru_add_update call is successful, the status message must be
checked.

Syntax

int amaru_send_nsg (port_id, wt_ buf, read_ buf,
read_buf len, alarmngr_id, ret_stat);
int port_id;
char *wrt _buf;
char *read_buf;
int read _buf | en;
char *al arm ngr _i d;
COR _STATUS *ret _stat;

Input Arguments

port_id Datagram Port over which message should be sent.
wrt_buf Pointer to message buffer to be written.
read_buf Pointer to message buffer where returned status should be sent.

read_buf_len | Maximum length of read buffer.

alarm_mgr_id | ID of the AMRP to receive the message. The application can determine the alarm_mgr_id from
the configuration record of the factory resource the alarm is associated with (in fr.dat). Each factory
resource has an associated AMRP.

Output Arguments

ret_stat Pointer to status structure.
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Return Value

Either COR_SUCCESS, or COR_FAILURE. If the function returns anything other than
COR_SUCCESS, additional error information can be found inret_stat.err_msg and
ret_stat.err_code.

All error codes returned by internally used procedures ar e passed unchanged to the calling
program. If the AMRP with the specified alarm_mgr_id cannot be found, a status of
COR_FAILURE is set and the amaru UNKNOWN_ALARM_MGR error code isreturned. This
error status is defined in amaru_err.h which is shown in Chapter 8.

amaru_alloc_buffer

Call this subroutine to create an |PC datagram buffer for alarm messages. Two calls should be made,
one for awrite buffer, and one for aread buffer.

Syntax

amaru_al l oc_buffer ( alarmwite buffer, alarmwite_|en,
alarmwite body);
| PCDG **alarm wite buffer;
int *Yalarmwite |en;
char **alarmwite_body;
amaru_al l oc_buffer( alarmread buffer, alarmread_|en,
al arm read_body) ;
| PCDG **al arm read buffer;
int *alarmread_ | en;
char **al arm read_body;

Input Arguments
None.

Output Arguments

alarm_write_buffer | Address of datagram write buffer

alarm_write_len Write buffer length

alarm_write_body | Pointer to address of write message within buffer

alarm_read_buffer | Address of datagram read buffer

alarm_read_len Read buffer length

alarm_read_body Pointer to address of read message within buffer
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Return Value

None.

amaru_num_messages

Call this subroutine to monitor the number of response messages in the allocated datagram read
buffer.

Syntax

amaru_num nmessages ( alarmread body, ret_stat);
char *al arm read_body;
COR_STATUS *ret_stat;

Input Arguments

alarm_read_body | Pointer to address of datagram body in allocated buffer. (Header information contains number of
alarm messages in body.)

Output Arguments

returned value | Number of messages in body.

ret_stat Pointer to status structure.

Return Value

None.

amaru_get_resp

This routine retrieves a designated response from the datagram read buffer. Given the value i, where
O<i< the total number of messages in the buffer, the routine retrieves the status pertaining to the Ith

message.

Syntax

amaru_get _resp ( alarmread _body, i, ret_stat);
char *al arm read_body;

int i;

COR _STATUS *ret _stat;
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Input Arguments

alarm_read_body | Pointer to address of datagram body in allocated buffer.

i The number of the message to seek (0 < i < the total number of messages in the buffer)

Output Arguments

ret_stat | Pointer to status structure.

Return Value

None.

amaru_free buffer

Thisroutineis called by an application program when the number of AMARU datagram messages no
longer needs monitoring. A call must be made for each buffer allocated.

Syntax

amaru_free buffer (alarmwite buffer);
| PCDG *alarm write buffer;

amaru_free buffer (alarmread buffer);

| PCDG *al arm read_buf fer;

Input Arguments

alarm_write_buffer | Address of datagram write buffer.

alarm_read_buffer | Address of datagram read buffer.

Output Arguments

None.

Return Value

None.

amaru_terminate
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Call this subroutine in your application program when communication with Alarm Management
Resident Processes is no longer desired.

Syntax

amar u_term nat e()

Input Arguments

None.

Output Arguments

None.

Return Value

None.

Alarm Management Configuration Files

Alarm Management Configuration Files

The system configuration files accessed by Alarm Management are:

« Alarm Definition file (al ar m def )

» Alarm Classfile (al ar m cl ass)

* Alarm Typefile (al ar m_t ype)

* Alarm Field file (al ar m fi el d)

» Alarm Manager file (al ar m ngr)

» Alarm Routing file (al ar m r out i ng)

* Alarm Interested Processesfile (al ar m_i nt pr oc)

The records defined in these files have the following relationships:

Alarm Type Alarm Class

| Alarm Definition |

Alarm Field Alarm Routing
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The following sections describe the configuration files that are accessed directly by Alarm

Management.

Alarm Déefinition File (alarm_def)

Alarm Definition File (alarm_def)

The ALARM_DEF records designated in this configuration file define specific alarms. Each dlarm is
uniquely identified by itsalarm_id.

Record Type ALARM_DEF

Filenames

alarm_def.idt, alarm_def.dat,

alarm_def.idx

Edit Locations

%SITE_ROOT%\master

Entriesin the alarm_def.dat are created viainteractive configuration transactions.

Field Definitions for Alarm Definition File

Field Definitions for Alarm Definition File

Records in thisfile contain the following fields:

» ack_tout
e dam_id

e darm_msg
« darm_type id

e class id
* clr_tout
* del_opt

* description
* help_fname

*log_file
* log_opt

» manual_clear_allowed
» max_stacked

* rep_tout

ack_tout
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Maximum | long integer
Field
Length
Definition | Acknowledge Time-out option. The time in minutes that should elapse before the alarm is automatically
acknowledged. A value of zero indicates the alarm should not be automatically acknowledged, and a value
less than zero indicates the alarm should immediately be automatically acknowledged.
alarm id
Maximum Field Length | 256 characters
Definition Unique identifier for the alarm
alarm_msg
Maximum Field 80 characters
Length:
Definition The alarm message format. The message contains the fixed text for the alarm and position holders
for the run-time parameters.
alarm type id
Maximum Field 16 characters
Length
Definition The parameters in the alarm message. A group of alarm fields in an alarm message is specified by
defining alarm types.
class id
Maximum Field Length | 5 characters
Definition The class associated with this alarm
clr_tout
Maximum | long integer
Field
Length
Definition | Clear Time-out option. The time in minutes that should elapse before the alarm condition is automatically
reset. A value of zero indicates the alarm should not be automatically reset, and a value less than zero
indicates the alarm should immediately be reset.

del_opt
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Maximum Field 2 characters

Length

Definition Code indicating when the alarm occurrence should be deleted from the system. Valid entries
are:
A Acknowledge only
R Reset only
AR Acknowledge and Reset.

Description

Maximum Field Length | 40 characters

Definition A brief explanation of the alarm definition.

help_fname

Maximum Field Length | 80 characters

Definition The name of a text file containing user information on what to do when the alarm occurs.

log_file

Maximum Field Length | byte

Definition File to which alarms are to be logged:

0 ALARM_LOG

1 EVENT_LOG.

log_opt

Maximum | 4 characters
Field
Length

Definition | Code indicating whether or not, and if so, when, the alarm should be logged. The alarm can be logged
when Generated, Acknowledged, Reset, or Deleted. To specify any combination of the above, this field
contains any combination of the letters A,R,D,G.

manual_clear_allowed

Maximum Field | 1 character
Length

Definition Code indicating whether or not an operator is allowed to reset this alarm from the Alarm Management
User Interface display. Valid entries are:
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Y Operator can reset the alarm condition
N Prohibits the operator from resetting the alarm condition.
max_stacked
Maximum long integer
Field Length
Definition The maximum number of alarm occurrences tracked for stacked alarms. A value of zero indicates the
alarm should not be stacked. The maximum number of stacked alarms is 19.

rep_tout
Maximum Field long integer
Length
Definition Time in minutes before alarm is repeated. A value of zero means that the alarm will not be
repeated.

Sample Configuration File (alarm_def)

Thefollowing is an example of the alarm_def.idt configuration file:

* |DT file generated by |IDTPOP utility v1.0

| -

* RECORD: ALARM DEF LI ST OF CONFlI GURED ALARVS

*

& 0 ALARM | D Identifies the Alarm

& 1 CLASS I D Identifies the d ass

& 2 alarmtype_id Identifies the Al arm Type

& 3 al arm nsg Raw Al ar m Message

& 4 del _opt Del ete on A- ACK, R- RESET, AR- ACK AND RESET
& 5 manual cl ear_al | owed Manual Clear of Alarmfl ag

& 6 | og_opt Log = GARD for Gen, Ack, Reset, Del

& 7 ack_tout Time in mnutes before Alarmis ACKed

& 8 clr_tout Time in mnutes before Alarmis C eared
& 9 max_st acked Maxi mum nunber of Alarns to Stack

* 10 hel p_fnane Help File Nane if avail able

* 11 log_file Standard or alt log file specification

* 12 description Description of Al arm Definition

* 13 rep_tout Time in mnutes before Alarmis Repeated

*

$ALARM DI SABLED| $SYS| $PTM AM Al ar m Det ecti on di sabl ed for: %] -
AING-1]/0]0]|1]]0

$ALARM ENABLED| $SYS| $PTM AM Al ar m Det ecti on enabl ed for: %] -
AINIG-0]0]0]|1]]0

$ALARM MODI FI ED| $SYS| $PTM AM Alarm limts nodified for: %] -
AING-1]/0]0]|1]]0

$ALARM RAWLI M HI GH| $OOR_AL| Poi nt % has exceeded its Raw Linits|-
ARI'N | 0] 0] O] | O] |0



Open Interface API Reference | 3 - Alarm Management API | 81

$ALARM RESTORED| $SYS| $PTM AM Alarm linmits restored for: %] -
AING-1]/0[0]|1]]0

Alarm Class File (alarm_class)
Alarm Class File (alarm_class)

An ALARM_CLASS record in this configuration file defines an alarm class. The class _id uniquely
identifies the alarm class. Alarm classes are user-defined groupings for alarms. They are useful to
view alarms sorted by a user-defined criteria.

Record Type | ALARM_CLASS

Filenames Alarm_class.idt, alarm_class.dat,

Alarm_class.idx

Edit Locations | %SITE_ROOT%\master

Entriesin the alarm_class.dat file are created viainteractive configuration transactions.

Field Definitions for Alarm Class

Field Definitions for Alarm Class

Records in thisfile contain the following fields:File

* class_ack _bg

* class_ack fg

* class alarm_bg
* class darm_fg

e class id

* class norma_bg
« class_normal_fg
* class _order

* class title

class ack bg

Maximum Field Length | integer

Definition Ack state background color.

class ack fg
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Maximum Field Length

integer

Definition

Ack state foreground color.

class alarm bg

Maximum Field Length

integer

Definition

Alarm state background color.

class alarm fg

Maximum Field Length

integer

Definition

Alarm state foreground color.

class id

Maximum Field Length

5 characters

Definition

Unique identifier for the class.

class normal_bg

Maximum Field Length

integer

Definition

Normal state background color.

class normal fg

Maximum Field Length

long integer

Definition

Normal state foreground color.

class order

Maximum Field Length

long integer

Definition

Order in which alarms should appear when sorted by class.

class title

Maximum Field Length

64 characters

Definition

Title to appear in the alarm setup display produced by the AMAP.
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Sample Configuration File (alarm_class)

The following is an example of the alarm_class.idt configuration file:

* |DT file generated by |IDTPOP utility v1.0

| -

* RECORD: ALARM CLASS LI ST OF ALARM CLASSES

*

X 0 CLASS ID Identifier for the C ass

X 1 class title Title used in class display
X 2 cl ass_order Order for class sort

X 3 class_alarmfg Al arm state foreground col or
X 4 class_al arm bg Al arm st at e background col or
X 5 class_normal _fg Nor mal state foreground col or
X 6 class_nornal bg Nor mal state background col or
X 7 class_ack fg Ack state foreground col or

X 8 cl ass_ack_bg Ack state background col or

$SYS| Poi nt Mgnt Al arns| 3| 7| 0] 7] 0] 7| O

H GH Hi gh Priority Alarns|0]|7|0| 70|70
INFQ I nformation Alarni5|7|3|7]0|7|0
LOWN Low Priority Alarns|2|7|0]| 70|70
VED| Medi um Priority Alarns| 1| 7|/ 0| 7|0 7|0
WARN| War ni ng Al armnj 2| 0] 15| 0] 2| 7| O

Alarm Type File (alarm_type)
Alarm Type File (alarm_type)

An ALARM _TY PE record in this configuration file defines a type of alarm message. The
alarm_type id uniquely identifies the alarm message type. Alarm types are useful to define and refer
to common types of alarm messages.

Record Type | ALARM_TYPE

Filenames Alarm_type.idt, alarm_type.dat,

Alarm_type.idx

Edit Locations | %SITE_ROOT%\master

Field Definitions for Alarm Type File

Field Definitions for Alarm Type File

Records in this file contain the following fields:

« darm_type id
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* description

alarm type id

Maximum Field Length | 16 characters

Definition Unique identifier for the type of alarm message.

Description

Maximum Field Length | 40 characters

Definition String used to document the purpose of the alarm type.

Sample Configuration File (alarm_type)

The following is an example of the alarm_type.idt configuration file:

* |DT file generated by |IDTPOP utility v1.0

| -
* RECORD: ALARM TYPE TYPE OF ALARM MESSAGE FORVATS

*

X 0 ALARM TYPE_I D Identifies Al arm Type

X 1 description Description of Al arm Type

*

$AM STATUS| Al arm st atus al arm

$AT 21|

$DEVI CE| Devi ce Comm Tool kit - device down al arm
$DYN_CFQ@ Dynani ¢ confi g change

$MAC EVENT| Alarmw single field

$OOR_AL| Al arm for out of range points
$PTM_AM Point Mgnt info nsg: Point_id %
$RTR_LI NK_DOM| Rout er down al arm

AVS| _ALARM Devi ce- Gener at ed Al arm Message
MCP_PROC DOWN| Process Manager Al arm

NO_FI ELDS| Cont ai ns only the al arm nessage

Alarm Field File (alarm field)
Alarm Field File (alarm_field)

An ALARM_FIELD record in this configuration file defines afield for a specific type of alarm
message.)

Record Type | ALARM_FIELD

Filenames alarm_field.idt, alarm_field.dat,
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alarm_field.idx

Edit Locations | %SITE_ROOT%\master

Field Definitions for Alarm Field File

Field Definitions for Alarm Field File

Recordsin thisfile contain the following fields:

« darm_field_id
« darm_type id
* description

« field_format

- field_len

« field_num

- field_type

- field _use

alarm field_id

Maximum 16 characters
Field Length

Definition Short, mnemonic description of field's purpose displayed as the field identifier during the configuration
transaction for alarm definitions of this alarm type.

alarm _type id

Maximum Field Length | 16 characters

Definition ID of the alarm type this field is associated with.

Description

Maximum Field Length | 40 characters

Definition String used to describe the purpose of the field.

field format

Maximum Field 10 characters
Length

Definition C-format string for the field. The parameter appears in the alarm message according to the format
string specified. Legal values are:




Open Interface API Reference | 3 - Alarm Management API | 86

%d decimal

%0 unsigned octal

%X unsigned hexadecimal

%u unsigned decimal

%c single character

%s string

%e scientific notation

%f floating point

%g use scientific notation or floating point, whichever is shorter
|5 Note: All point values in alarm messages are passed as strings.

field len

Maximum Field Length

long integer

Definition

Number of bytes in the variable parameter. Used for character string fields.

field num

Maximum Field Length

long integer

Definition

Position of the field in the alarm message string.

field_type

Maximum Field Length

long integer

Definition

Type of field. Legal values are:

0 Character

1 String

2 Integer

3 Integer * 1

4 Integer * 2

5 Integer * 4

6 Boolean

7 Unsigned integer * 1
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8 Unsigned integer * 2

9 Unsigned integer * 4

10 | Floating point

field_use

Maximum
Field
Length

long integer

Definition

An application-specific field used to identify application information on the content of the field. For instance,
it is used in Point Management alarms to specify the Point Id that should be included in the alarm message.
If set to '4,' Point Management inserts the configured engineering units label into the alarm message.

Sample Configuration File (alarm_field)

Thefollowing is an example of the alarm_field.idt configuration file:

* |DT file generated by |IDTPOP utility v1.0

| -

* RECORD: ALARM Fl ELD ALARM FI ELDS FOR EACH TYPE

X 0 ALARM TYPE | D Al arm Type | dentifier

X 1 field num Order field appears in alarm nessage
& 2 field_ type C0,S1,1-2,11-3,4,5,B-6,U1-7,8,9

& 3 field_len Nunmber of characters in string fields
X 4 field fornmat C Format string for the field

& 5 field_use Fi el d usage in application

& 6 description Description of AlarmField

i 7 amfield_id Alarmfield identifier

*

$AM STATUS| 0| 5| 10| % d| O] | GEN count

$AM STATUS| 1| 5] 10| % d| O] | UPD count

$AM STATUS| 2| 5] 10| % d| O] | LOG ti me

$AT 21| 0| 1] 32| %] 2] |

$AT 21| 1| 1| 16| %8| 1] |

$DEVI CE| 0] 1| 72| %s| O] DEVCOM Tool kit al ar m nessage| MESSAGE
$DYN_CFQG 0| 1] 16| %s| O] User | D] DYNCFG USER

$DYN _CFQG 1| 1] 16| %s| 1] acti on| DYNCFG ACTI ON

$DYN _CFQ 2| 1] 16| %s| 2| entity type| DYNCFG TYPE

$DYN CFQF 3| 1] 32| %s| 3| entity name| DYNCFG NAME

Records in thisfile whose alarm_type id start with "$AL_" must not be modified. These are
standard alarm types generated by CIMPLICITY software.
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Alarm Manager File (alarm_mgr)
Alarm Manager File (alarm_mgr)

The record in this configuration file defines information global to a specific AMRP. The tuning
parameters should rarely be modified. They exist to make Alarm Management more responsive to
certain types of requests. The AMRP contains an effective priority scheme for determining what
actions to perform next when a number of actions are outstanding. Each time an action is passed over
for execution its priority israised insuring that eventually the action is performed.

Record Type | ALARM_MGR

Filenames alarm_mgr.idt, alarm_mgr.dat,

alarm_mgr.idx

Edit Locations | %SITE_ROOT%\master

Field Definitions for Alarm Manager File

Field Definitions for Alarm Manager File

|5/ Note: Fieldssegs_to_proc through process jrnl_prio define tuning parameters used to control
AMRP processing. These parameters are reserved for GE Intelligent Platforms use. If you feel that
they need adjusting on your system, please call CIMPLICITY Technical Support before making any
changes.

Fieldsdg_input_prio through process_jrnl_prio define how AMRP activities are scheduled. Each
type of activity isassigned an initial effective priority. Each time an item is not processed, its priority
isincreased by one. The priority rangeisfrom 1 to 20.

Records in this file contain the following fields:

« darm_mgr_id

« dloc_segs to_proc
* auto_pnum

* autoupd_tout

* count_

* count_type

* date_mask

* dg_input_prio

* dyn_am_cont_mask
* dyn_am_video_mask
* gen_auto_prio

e jrnl_max



* jrnl_max_act_limit
e jrnl_min

e jrnl_status

e jrnl_timer_period

* master_input_prio
* process_allocq_prio
* process_auto_prio
* process jrnl_prio
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* process_updq
* segs _to_proc

* service id

* upd_terms prio
e ur_input_prio

alarm mgr_id

Maximum Field Length

16 characters

Definition

The AMRP for which these parameters should be associated.

alloc_segs to_proc

Maximum Field Length

long integer

Definition

Tuning parameter: the number of AMAP request segments to process each time slot.

auto_pnum

Maximum Field Length

long integer

Definition

Tuning parameter: number of Auto Alarms to process each time slot.

autoupd_tout

Maximum | long integer
Field
Length

accordingly.

Definition | Time out for processing Auto Alarms. Alarms which should be automatically Acknowledged or Reset are
checked after each autoupd_tout_minutes. If their timers are expired, the alarms statuses are updated

count

Maximum byte
Field Length
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Definition Code identifying the display attribute used for the alarm count value when displayed by the
CIMPLICITY Alarm Viewer.mask The count_mask values are:

1 | Blink

2 | Reverse video

4 | High intensity

8 | Underline

16 | Bell

To combine attributes, add their values. For example, to indicate a bell, revise video, blinking count, the count mask
value would be 19 (16+2+1). A zero can also be used to indicate the default reverse video attribute

count_type

Maximum | long integer
Field
Length

Definition | This parameter is used to specify the meaning of the alarm count on the Context Manager screens. The
count can represent all alarms, all unacknowledged alarms, or all unacknowledged alarms still in an alarm
state. Valid values are:

0 | All alarms

1 | All UNACK alarms

2 | AllUNACK, UNCLEAR alarms

date_mask
Maximum Field | byte
Length
Definition Code identifying the display attribute for the alarm date when displayed by the CIMPLICITY Alarm
Viewer. The date_mask values are:
1 | Blink

2 | Reverse video

4 | High intensity

8 Underline

16 | Bell

To combine attributes, add their values. For example, to indicate a bell, revise video, blinking count, the count mask
value would be 19 (16+2+1). A zero can also be used to indicate the default reverse video attribute

dg_input_prio
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Maximum | long integer
Field
Length

Definition | Tuning parameter: the starting effective priority for standard datagram input. This is mostly for messages to
generate and update alarms. This value should be staticly high to insure the IPC queues are flushed often.
This helps avoid lost messages due to congestion drops.

dyn_am_cont_mask

Maximum | long integer
Field
Length

Definition | Parameter defining what optional reference items appear on the screen during dynamic display mode in
the Alarm Management user interface. The alarm record on this screen always contains the number of the
alarm, time the alarm was logged, acknowledgment status, and alarm message. The optional information
can be configured via this parameter according to the following values:

4 | Include Alarm ID with default information

2 | Include Resource ID with default information

1 | Include Alarm Class with default information

0 | Display only default information

To include more than one optional item, add their values. For example, to include both Alarm and Resource IDs,
enter the value of 6 (4+2). To specify no optional items, set this parameter to 0.

dyn_am video_mask

Maximum long integer

Field Length

Definition Parameter to set the video display for alarms in alarm state when the Alarm Management user
interface is in dynamic display mode. Valid values are:

4 [ Alarms in alarm state are displayed with high intensity attribute

2 | Alarms in alarm state are displayed with reverse video attribute

If any other number is specified, alarms in alarm state are displayed in normal video attribute.

gen_auto_prio

Maximum Field | long integer
Length

Definition Tuning parameter: the starting effective priority for going through the list of alarms to be auto
acknowledged or reset once the auto timer expires.
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jrnl_max

Field
Length

Maximum long integer

Definition The maximum threshold for Journal Rollover (in blocks). If the journal file reaches this size before the
rollover takes place, the rollover is done regardless of the current Alarm Management work load.

jrnl_max_act_limit

Maximum Field long integer
Length
Definition The maximum activity limit for doing the journal rollover.

|5 Note: This strategy is only used when the block size of the journal file is between the
minimum and maximum threshold.

jrnl_min

Field
Length

Maximum [ long integer

Definition | The minimum threshold for Journal Rollover (in blocks). A rollover is the action of taking the current alarm
database, writing it to a dump file, and then clearing the journal file. When the minimum threshold is
reached, the rollover takes place as soon as a lull in alarm activity is detected.

jrnl_status

Maximum Field Length

byte

Definition Code indicating whether or not journalling is present. Valid values are:
0 journalling is not present
1 journalling is present

jrnl_timer_period

Field
Length

Maximum [ long integer

Definition | The number of minutes to wait before doing a rollover. This parameter is used in conjunction with the
jrnl_max_act_limit which specifies an activity limit on alarms. If the activity limit is not reached during the
timer period, the journal rollover takes place. This is how the "lull in alarm activity" is specified.
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master_input_prio

Maximum Field long integer

Length

Definition Tuning parameter: the starting effective priority for processing input from an active AMRP to a
standby AMRP.

process _allocq prio

Maximum Field | long integer
Length

Definition Tuning parameter: the starting effective priority for processing outstanding requests by AMAPs. A
staticly high number favors users at AMAPs.

process_auto_prio

Maximum Field long integer

Length

Definition Tuning parameter: the starting effective priority for processing auto alarms once they have
expired.

process jrnl prio

Maximum Field long integer

Length

Definition Tuning parameter: the starting effective priority for processing the request to perform a journal
rollover.

process updq

Maximum long integeprio r

Field Length

Definition Tuning parameter: the starting effective priority for processing outstanding alarm update and generation

requests which have been added to the Alarm Management input queue.

segs to_proc

Maximum | long integer
Field
Length
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Definition | Tuning parameter: the number of Alarm Generation and Update Segments to Process each time slot. This
is really a measure of how long the AMRP will be performing this task. A small number causes the AMRP to
check its queues often. A larger number causes the AMRP to process more messages before checking its
gueues again.

service id

Maximum | 32 characters
Field
Length

Definition | The service identifier of the AMRP as configured in service.dat. The AMRP determines its service_id from
IPC XLATE and then uses this information to key into the ALARM_MGR file to read its global configuration
data.

upd_terms prio

Maximum | long integer
Field
Length

Definition | Tuning parameter: the starting effective priority for updating user terminals with new alarm count and date
information. A low value gives priority to alarms being updated and generated during a burst of alarms. A
high value gives priority to updating user terminals as alarms are generated and updated.

ur_input_prio
Maximum Field long integer
Length
Definition Tuning parameter: the starting effective priority for input regarding user population changes from
User Registration.

Sample Configuration File (alarm_mgr)

The following is an example of the alarm_mgr.idt configuration file:

* |DT file generated by IDTPOP utility v1.0

| -

* RECORD: ALARM MGR LI ST OF ALARM MANAGERS

*

* 0 alarmngr _id Identifier for this alarm nmanager

* 1 SERVICE ID Identifier for this alarm nmanager

* 2 jrnl_status Journalling ON/ OFF

* 3 jrnl_mn Mn threshold (in bl ocks)

* 4 jrnl _max Max threshold (in bl ocks)

* 5 jrnl_tinmer_period Timer for jrnl activity check

* 6 jrnl _max_act limt Mxinumactivity in tine period

* 7 autoupd_tout Time period for processing auto al arns
* 8 auto_pnum Nunber auto alarnms to process at a tinme
*9

dyn_am cont _mask Fi el ds displayed in dynam c display ness



10 count _type

23 count _nmask
24 dat e_nmask

L R T R I . S R R T I

11 dyn_am vi deo_mask
12 segs_to_proc

13 all oc_segs_to_proc
14 dg_input _prio

15 ur _input_prio

16 master _input_prio
17 upd_terns_prio

18 gen_auto_prio

19 process_auto _prio
20 process_updq_prio
21 process_all ocq_prio
22 process_jrnl _prio
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async field alarm count type
Video attribute for dynam c display stat

Nunber

Nunber

static priority
static priority
static priority
static priority
static priority
static priority
static priority
static priority
static priority
Di spl

of
of
of
of
of
of
of
of
of

of Update Segnents to process
of AP Segnents to process

Dat agr am i nput

UR i nput

Server AMRP i nput
Async Fi el ds

gen auto exp li st
expired auto al arns
al arm updat e request
AP requests

Jrl Rol | over

ay Attribute al arm async count
Di splay Attribute alarmasync date/tine

AMRP| AVRP| 0] 50| 100] 1| 20| 5| 25| 6] 0| 2| 5| 4| 8| 4| 1| 2| 1] 1] 2| 3] 10| 7| 7

Alarm Routing File (alarm_routing)

Alarm Routing File (alarm_routing)

The recordsin this configuration file define the types of users who should receive information about

specific alarms.

Record Type | ALARM_ROUTING

Filenames alarm_routing.idt, alarm_routing.dat,

alarm_routing.idx

Edit Locations | %SITE_ROOT%\master

Entriesin the alarm_routing.dat file are created viainteractive configuration transactions.

Field Definitions for Alarm Routing File

Field Definitions for Alarm Routing File

Recordsin thisfile contain the following fields:

e darm_id
*role_id

alarm id

Maximum Field Length

256 characters
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Definition Identifier of the alarm.

role_id

Maximum Field Length | 16 characters

Definition Identifier of the user role to route the alarm to.

Sample Configuration File (alarm_routing)

The following is an example of the alarm_routing.idt configuration file:

* |DT file generated by |IDTPOP utility v1.0

| -

* RECORD: ALARM ROUTI NG ROLES TO RECEI VE ALARMS

*

& 0 ALARM | D Identifies the Alarm

* 1 ROLE ID Role to receive info on the Alarm

*

$ADDRESS_CONFLI CT| SYSMGR
$ADDRESS_CONFLI CT| USER
$ALARM RAWLI M SYSMER
$ALARM RAWLI M USER
$AM_STATUS| SYSMGR

$DEVI CE| SYSMGR

$DEVI CE| USER

$DEVI CE_DOWN| SYSMGR
$DEVI CE_DOWN| USER

$DEVI CE_FAI LOVER| SYSMGR
$DEVI CE_FAI LOVER| USER
$RTR_LI NK_DOWN| OPER
$RTR_LI NK_DOWN| SYSMGR
$RTR_LI NK_DOWN| USER
$UNKNOAN_FAULT| SYSMGR
$UNKNOWN_FAULT| USER

Alarm Interested Processes File (alarm _intproc)
Alarm Interested Processes File (alarm_intproc)

The record in this configuration files specifies an application process interested in alarms associated
with specific factory resources.

Record Type | ALARM_INTPROC

Filenames alarm_intproc.idt, alarm_intproc.dat,

alarm_intproc.idx
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Edit Locations | %SITE_ROOT%\master

Field Definitions for Alarm Interested Processes File

Field Definitions for Alarm Interested Processes File

Records in this file contain the following fields:

e class id
. fr_id
*log_file
* service id
class id

Maximum 5 characters

Field Length

Definition The name of a configured alarm class. If specified, the alarms sent to the named process is limited to

only those having this class. If this field is blank, alarms of any class are sent.

fr_id

Maximum Field Length | 16 characters

Definition The identifier of the factory resource the process is interested in.
log_file
Maximum Field | byte
Length
Definition Code indicating which alarms are sent to an interested process based on the type of logging
configured for the alarm: Valid values are:
0 Send alarms that are logged to the standard log file.
1 Send alarms that are logged to the alternate log file.
2 Send any alarm.
service id

Maximum 32 characters
Field
Length
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Definition The service identifier as configured in service.dat of the process interested in the alarms. The service

identifier is used in a call to ipc_xlate to get the physical address of the interested process.

Sample Configuration File (alarm_intproc)

The following is an example of the alarm_intproc.idt configuration file:

* |DT file generated by IDTPOP utility v1.0

| -

* RECORD: ALARM | NTPROC LI ST OF PROCESSES RECEI VI NG ALARVS

& 0 FR_ID Factory Resource ldentifier

i 1 SERVICE ID Service ldentifier

& 2 class_id Identifies the d ass

& 3 log_file Standard or alt log file specification

DEVI CE_1| MAI NT_MGMT| HI GH| 0
DEVI CE_@ MAI NT_MGMT| LON 0

Alarm Management Definitions Header Files

Alarm Management Definitions Header Files

« am defs.h
« amaru_proto.h

am defs.h

Thefollowing isapartial listing of this file showing you important definitions you need to know:

#i fndef _AM DEFS H

#define _AM DEFS H

#i ncl ude <i nc_pat h/ddl . h>

#i ncl ude <inc_path/rtr_bcst. h>

#i ncl ude <i nc_pat h/ counter. h>

#i ncl ude <i nc_pat h/ pt m defs. h>

#i ncl ude <i nc_pat h/ am defs_const ants. h>
#i ncl ude <mal | oc. h>

TCHAR* anr p_get | ongnane(const TCHAR* short_nanme, TCHAR* | ong_nane, int
| ong_nane_| en);

TCHAR* anrp_get long ref _id(const TCHAR* alarm.id, const TCHAR* ref id,
TCHAR* | ong_nane, int |ong nanme_| en);

#def i ne ALARM GET_LONG NAME(short nane) anrp_get | ongnane(short_nane,
(TCHAR*) al l oca((MAX_ALM | D LEN+1) * sizeof (TCHAR)), MAX ALM | D LEN+1)
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#i f ndef ADHOC DEFS H
#i ncl ude <i nc_pat h/ adhoc_defs. h>
#endi f

/***************************************/

/[* Internal format of Datagram Address */

/***************************************/

t ypedef TCHAR AM DADDR[ DATAGRAM NODES| ZE+1+OBJECT NAVE LEN+1] ;

#def i ne AM BLANK_MSG _T(" ")
/******************************************************************/
/[* Interaction between AVRP and process Generating or Updating */
/* Al arm St at us */
/******************************************************************/
[ * Types of responses a process can request. Full inplies, wait */
[* until after processing is conplete and sent a response on the */
/* success or failure of the request. */

/******************************************************************/

typedef int AM RESP_TYPE

#define AM FULL_RESP 0
#defi ne AM_CAPTURED RESP 1
#defi ne AM_NO_RESP 2

/***********************************************************************/

[* Typedef for Key for identifying which segnment is being responded to */

/***********************************************************************/

typedef int AM RESP_KEY;
/*******************************************************************/
/[* Alarm St ates */
/* WARNI NG - the order here nust not be changed. For efficiency */
/* the nodul e AM TERM | NFO assunes the order as specified. If this */
/* is changed, active ternminal alarminformation will be incorrect.*/
/* */
/* AM REPEATED is not an actual state, but is used for auto-repeat */
[ * updat es. */
/* AM COVMENT DEL is not an actual state, used for |ogging info. */
/* AM UPDATE is not a state but used to indicate that the al arm m ght have
updat ed val ues */

/***********************************************************************/

typedef int AM STATE_TYPE
#def i ne AM_GENERATED
#def i ne AM_ACKNOW.EDGED
#def i ne AM_CLEARED
#def i ne AM _DELETED
#def i ne AM_NONEXI STENT
#defi ne AM_COMVENT _NMSG
#defi ne AM_NOSTATE
#def i ne AM_REPEATED
#def i ne AM_COMVENT _DEL
#defi ne AM_UPDATE_ALARM

©Cooo~NOoOOOULh~,WNE O
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#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne

AM_SHELVED_ONESHOT 10
AM _SHELVED_TI MECQUT 11

AM_UNSHELVED 12
AM_CONFI RMED 13
AM_UNCONFI RMED 14
AM BLOCKED_FLTR 15
AM_UNBLCCKED_FLTR 16
AM SHELVED_ALL 17

/*****************************************************************/

[ * nunber of pernanent states -

/* can remain

/*****************************************************************/

#defi ne AM_NUM PERVANENT_STATES 9 /*

confirned,

unconfirnmed, bl ocked,

gen,
unbl ocked */

|.E. state in which in an alarm */

*/

ack, clear, shel ved,

#def i ne AM STATE_TYPE_NOT_PERVAMENT COR_MAXUL
/'l see amaru_state type to _mask and amaru_bit _index to state type

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

AM GENERATED BI T 0
AM_ACKNOW.EDGED BI T 1
AM CLEARED BI T 2

AM DELETED BI T
AM NONEXI STENT_BI T
AM_COWVENT_MSG BI T

AM NOSTATE_BI T

AM REPEATED BI T

AM COWVENT_DEL_BI T
AM_UPDATE_ALARM BI T

AM SHELVED_ONESHOT_BI T
AM SHELVED_TI MEQUT BI T

AM STATE_TYPE_NOT_PERVAVENT
AM STATE_TYPE_NOT_PERMAVENT
AM STATE_TYPE_NOT_PERMAVENT
AM STATE_TYPE_NOT_PERMAVENT
AM STATE_TYPE_NOT_PERMAVENT
AM STATE_TYPE_NOT_PERMAVENT
AM STATE_TYPE_NOT_PERMAVENT
AM STATE_TYPE_NOT_PERMAVENT
AM STATE_TYPE_NOT_PERMAVENT

ne AM UNSHELVED BI T 3
ne AM CONFI RVED BI T 4
ne AM_UNCONFI RVED BI T 5
ne AM BLOCKED FLTR BI T 6
ne AM UNBLOCKED FLTR BIT 7
ne AM SHELVED ALL_BI T 8

unshel ved,

/]l see amaru_state type to _array index and amaru_state_array_index _to_type

#def i
#def i

are
#def i

are
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne AM GENERATED ARRAY_| NDEX

ne AM ACKNOW.EDGED ARRAY_| NDEX
swapped

ne AM CLEARED ARRAY_| NDEX

swapped

ne AM DELETED_ ARRAY_| NDEX

ne AM NONEXI STENT_ARRAY_| NDEX

ne AM COMVENT_MSG_ARRAY | NDEX

ne AM NOSTATE_ARRAY_| NDEX

ne AM REPEATED ARRAY_| NDEX

ne AM COMVENT_DEL_ARRAY_| NDEX

ne AM UPDATE_ ALARM ARRAY_| NDEX

ne AM SHELVED ONESHOT_ARRAY_| NDEX
ne AM SHELVED TI MEQUT_ARRAY_| NDEX
ne AM UNSHELVED ARRAY_| NDEX

ne AM CONFI RVED ARRAY_| NDEX

ne AM UNCONFI RVED_ARRAY_| NDEX

ne AM BLOCKED FLTR_ARRAY_| NDEX

0
2 // for historical reasons,

1 // for historical reasons,
AM STATE_TYPE_NOT _PERVAMENT
AM STATE_TYPE_NOT _PERVAMENT
AM STATE_TYPE_NOT _PERVAMENT
AM STATE_TYPE_NOT _PERVAMENT
AM STATE_TYPE_NOT _PERVAMENT
AM STATE_TYPE_NOT _PERVAMENT
AM STATE_TYPE_NOT _PERVAMENT
AM STATE_TYPE_NOT _PERVAMENT
AM STATE_TYPE_NOT _PERVAMENT

o0k W

t hese

t hese
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#defi ne AM_UNBLOCKED FLTR ARRAY_ | NDEX 7
#defi ne AM_SHELVED ALL_ARRAY_| NDEX 8

/**********************/

/* Legal Filter Types */

/**********************/

typedef int AM FILTER TYPE;

#define AM TIME FILTER O

#def i ne AM STATE FILTER 1

#defi ne AM FR FI LTER 2

#defi ne AM CLASS FILTER 3

#define AMFLD FILTER 4 // this also includes FR and CLASS filters in new
set ups

/* al arm bl ock state

Alarmcan remain in any of the follow ng states.
AM_ALARM

AM BLOCKED

AM NO_ALARM

*/

typedef int AM BLOCK TYPE;

#def i ne AM _ALARM 0

#def i ne AM BLOCKED 1

#defi ne AM NO_ALARM 2

/1 flags that can nodify how an alarm gen is handl ed
#defi ne AM GEN_UPDATE_ALARM (1 << 0)

#define AM GEN | F_EXISTING (1 << 1)

#defi ne AM_GEN_CREATE (1 << 2)
#defi ne AM_GEN_ACK (1 << 3)
#defi ne AM_GEN_RESET (1 << 4)

#define AM GEN_ MBGCHANGE (1 << 5)
#define AM GEN | GNORE_TIME (1 << 6)

/******************************************/

[* Type Definitions for Filter Parameters */

/******************************************/

#define S| ZEOF_AM FI LTER COR_MAX( CLASS | D _LEN+1, FR | D_LEN+1)

/******************************************/

/* Proficy Process Systens */
/******************************************/

/| #define PPS REF |D _T("ProficyProcessSyst ensAl arm #")
#defi ne PPS REF | D _T(" PROFI CYPROCESSSYSTEMSALARM #")

/1 Values to indicate which field will be filtered on

typedef unsi gned char AM Fl ELD | D;

[/ Val ues defined in amdefs_constants. h

[/l Value to indicate how a field will be matched

t ypedef unsigned char AM Fl ELD FI LTER TYPE;

[/ Val ues defined in amdefs_constants. h

/[l There can only be one instance of this type of filter in a segnent
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typedef struct amtine_state filter
{
COR _STAWP start _tine; /1 O if this filter is not applied
COR U2 alarmstate mask; // bit mask for alarmstates to filter
} AM TI ME_STATE FI LTER;

typedef struct amsetup field filter
{
AM FI ELD I D fi el dl ndex;
AM FI ELD _FI LTER TYPE mat chType;
TCHAR *filterString;
voi d *regExp;
TCHAR *upper CaseFi |l terStri ng;
} AM SETUP_FI ELD FI LTER;

/1 Miultiple field filters in a segnent are represented by this structure,
[l which represents the sane data as AM SETUP_FI ELD FI LTER,
/1 but is used in segnent repeat group with variabl e-length, NULL-
term nated string
typedef struct amfield filter
{
AM FI ELD I D fi el dl ndex;
AM FI ELD _FI LTER TYPE mat chType;
TCHAR filterString[1];
} AM FI ELD FI LTER;

#define amfield filter _calc_size(filter_string) (offsetof(AMFIELD FILTER,
filterString) + (_tcslen(filter_string) + 1) * sizeof (TCHAR))
typedef union amfilter

{

COR_STAWP start _tine;

TCHAR class_i d[ CLASS | D LEN+1];

AM STATE TYPE al arm st at e;

TCHAR fr_id[FR_I D LEN+1];

COR I1 _pad[ DO_ALI G\( SI ZEOF_AM FI LTER, 4)]; /* alignment data */
} AM FI LTER;

typedef struct amfilter_parm
{

AM FI LTER TYPE type;

AM FILTER filter;
} AM FI LTER PARM

typedef struct am stacked_info
{
COR_STAMP genti ne;
AM STATE_TYPE al ar m st at e;
TCHAR al ar m nsg[ ALARM MSG_LEN+1] ;
COR I'1 al arnlLevel ;
COR |2 severity;
} AM STACKED | NFOQ,

/1 SCR23024. Added to support alarmclear time in AW's StackVi ew opti on.
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typedef struct am stacked info_ex
{
COR_STAMP genti ne;
AM STATE_TYPE al ar m st at e;
TCHAR al ar m nsg[ EXPANDED_ALARM MSG _LEN+1] ;
COR I'1 al arnlLevel ;
COR |2 severity;
COR_STAWP clrtine;
} AM STACKED | NFO_EX;

typedef struct am stacked_info_exV1
{
COR_STAMP genti ne;
AM STATE_TYPE al ar m st at e;
TCHAR al ar m nsg[ ALARM MSG_LEN+1] ;
COR I'1 al arnlLevel ;
COR |2 severity;
COR _STAWP clrtine;
} AM STACKED | NFO_EX V1;

t ypedef struct am stacked_i nfo2
{
COR_STAMP genti ne;
AM STATE_TYPE al ar m st at e;
COR U2 alarmnmsg ofs ; //[ ALARM MSG LEN+1];
/1 COR I1 pad; /[* alignnent data */
COR |2 severity;
COR Ul al arnlLevel ;
} AM STACKED | NFC2 ;

t ypedef LCI D AM LOCALEI D;
t ypedef unsi gned short AM UNI CODESI ZE;
t ypedef unsi gned short AM UNI CODENUMBER;
struct amni codeStri ngsHeader
{

AM _UNI CCDESI ZE si ze;

AM_UNI CCDENUVMBER nunber ;

/'l repeated nunber of tines

/! AM LOCALEI D | angi d;

/1 WCHAR | anguage|];

/1 BYTE uni codeMsg[ | engt h]

}1
/'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k***********************/

/* Maxi mum Nunber of Stacked Alarns (in addition to the nbst recent) */

/*********************************************************************/

#def i ne AM_MAX_STACKED 19

/*************************************/

/* Max | ength of Al arm Comment */

/*************************************/

#define ol d_AM COMVENT _LEN 72
typedef struct ol d_am comment i nfo
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COR_STAMP genti ne;

TCHAR al ar m conment [ ol d_AM COMMVENT LEN+1] ;

COR I1 pad[3]; /[* alignnent data */
} ol d_AM COMMENT | NFG,
#defi ne AM COMVENT2_LI NE_LEN 72
#defi ne AM_ COMVENT2_LEN ( AM_ COMVENT2_LI NE_LEN*10)

typedef struct am coment i nfo2

{
COR_STAMP genti ne;
TCHAR al ar m comrent [ AM_COMMVENT2 LEN+1] ;
COR I1 pad[3]; /[* alignnent data */
} AM_COMVENT2_| NFQ,
#def i ne AM_COMVENT_ACT_ADD _T("A)
#def i ne AM_COMVENT_ACT_DELETE _T('D)

/*********************************************************************/

/* Maxi mum Nunber of Al arm Comment s =

/*********************************************************************/

#defi ne AM_MAX_ALARM COMMVENTS 20

/************************************/

/* Maxi mum si ze of a string paraneter */

/************************************/

#defi ne AM_MAX_STR 73

/********************************************/

/* Log and Del ete Option Character Meani ngs */
/********************************************/
#define AM ACK CHAR _T('A")

#define AMCLR CHAR _T('R)

#define AMDEL_ CHAR _T('D)

#define AM GEN CHAR _T('G)

#define AM SHELVE CHAR _T('S')

#defi ne AM TI MEDSHELVE CHAR _T('T')

/*******************************************************************/

/[* Defines for alarmvisibility type */
/* WARNI NG - the order here nust not be changed. For efficiency */
/[* the nodul e AM TERM | NFO assunes the order as specified. If this */
/* is changed, active ternminal alarminformation will be incorrect.*/
#define AM ALL ALARVS 0 /* all alarns visible by this user */

#define AM UNACK ONLY 1 /* all unacknow edged al arns visible by this user

*/
#defi ne AM UNACK UNCLR 2 /* all unacknow edged, uncleared al arns visible
by */
[* this user */

/**********************************/

/* Defines for Message Formatting */

/**********************************/

#def i ne AM DG _T('D)



#def i ne AM NON_DG
#define AM LL _T('LY)

/***************************/

/* Resident Process States */

/***************************/

typedef int AVRP_STATE_TYPE;

/*********************/

/* Legal AMRP States */
/*********************/
#def i ne AMRP_ACTI VE 0
#def i ne AMRP_STANDBY 1

/***************************/

/* Legal Alarm Field Types */
/***************************/
typedef int AM FlI ELD TYPE;
#defi ne AM CHAR 0

#defi ne AM STR 1

#define AM I NT 2

#define AMCOR |1 3

#define AMCOR |2 4

#define AMCOR |4 5

#defi ne AM COR_BOCLEAN 6
#define AM COR U1 7

#defi ne AM COR U2 8

#defi ne AM COR W4 9

#defi ne AM FLOAT 10
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#define AM SEVERITY 11 // this is a special field that holds the alarm

severity | evel

#define AMLEVEL 12 // this is a special field that holds the alarm

state(Alarm- hi, lo: Warning -

#def i ne AM_OPC_CATEGORY 13
#defi ne AM OPC_CONDI Tl ON 14

#def i ne AM_OPC_SUBCONDI TI ON 15

#defi ne AM_STR_CONCAT 16
#defi ne AM POl NT_VALUE 17
#defi ne AM_STR TRANSLATE 18
#defi ne AM_USER BI TS 20
#define AM PO NT_VALUEL 21
#defi ne AM PO NT_VALUE2 22
#defi ne AM PO NT_VALUE3 23
#defi ne AM PO NT_VALUE4 24
#defi ne AM PO NT_VALUE5S 25
#defi ne AM PO NT_VALUE6 26
#defi ne AM POl NT_VALUE7 27
#defi ne AM PO NT_VALUES 28
#defi ne AM PO NT_VALUE9 29
#define AM PO NT_|I DL 31
#define AM PO NT_| D2 32
#define AM PO NT_| D3 33
#define AM PO NT_| D4 34

| 0)
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#define AM PO NT_I D5 35

#define AM PO NT_ | D6 36

#defi ne AM PO NT_I D7 37

#define AM PO NT_ | D8 38

#define AM PO NT_I D9 39

#defi ne AM COR U8 40

#define AM COR |8 41

#defi ne AM STR _SHORT 42

#defi ne AM EXP_NMSG_LEN EXPANDED ALARM MSG LEN //( ALARM MSG LEN ) /*

fromsc recs.h */

#define AMMAX FIELDS 6 /* warning, if this nunber is changed, so nust
*/

/* the case statenment in procedure am nsg_expand */

/1 optional fields that can be enabl ed thru configuration now

#defi ne AM PO NT_VALUE FlI ELD _T("point_val ")

#define AM USER BI TS FIELD _T("user_bits")

#defi ne AM PO NT_VALUE1l FlI ELD _T("point_val _1")

#define AM PONT IDL_FIELD _T("point_id 1")

#defi ne AM PO NT_VALUE2_FI ELD _T("poi nt_val _2")

#define AM PO NT_ID2_FIELD _T("point_id_2")

#defi ne AM PO NT_VALUE3_FI ELD _T("poi nt_val _3")

#define AM PO NT_ID3_FIELD _T("point_id_3")

#defi ne AM PO NT_VALUE4 FI ELD _T("point_val _4")

#define AM PO NT_ID4_FIELD _T("point_id_4")

#defi ne AM PO NT_VALUE5 FI ELD _T("poi nt_val _5")

#define AM PO NT_ID5_FIELD _T("point_id_5")

#defi ne AM PO NT_VALUE6 FI ELD _T("poi nt_val _6")

#define AM PO NT_ID6_FIELD _T("point_id _6")

#defi ne AM PO NT_VALUE7_FI ELD _T("point_val _7")

#define AM PO NT_ID7_FIELD _T("point_id_7")

#defi ne AM PO NT_VALUE8 FI ELD _T("poi nt_val _8")

#define AM PO NT_ID8_FIELD _T("point_id_8")

#defi ne AM PO NT_VALUE9 FIELD _T("point_val 9")

#define AM PO NT_ID9_FIELD _T("point_id 9")

/| Defines for the OPC A&E Server, do not use O

#defi ne AM OPC _TYPE_CONDI TI ON 1

#defi ne AM OPC_TYPE_SI MPLE 2

#defi ne AM OPC TYPE TRAKING 3

#define AM STATE_ LEN 3
#define AMTIME_LEN 22

/************************************************************/

[ * Typedefs neccessary to define unfornmatted nessage fields */

/************************************************************/

#def i ne S| ZEOF_AM FI ELD (AM MAX_STR#1)

typedef union amfield
{
COR 14 cori4_val;
COR 12 cori 2 val;
COR I1 coril val;
COR I8 cori 8 val;
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COR_ W4 coru4_val;

COR U2 coru2_ val;

COR Ul corul_val;

COR _UB coru8 val;

COR _BOCLEAN cor bool _val ;
int ival;

float fval;

__int64 val 64;

unsi gned __int64 val ub4;
TCHAR chval

TCHAR st r[ AM MAX_STR+1] ;

[* This structure nust be aligned because it

is contained

* in the AM GEN SEG nessage segnent, which nay be passed

* in a hybrid environnment. */

COR 11 _pad[ DO_ALI GN( SI ZEOF_AM FI ELD, 8) ] ;

} AM FI ELD;

typedef struct amnsg field
{
AM FI ELD TYPE ftype;
AM FI ELD fi el d;
} AM MSG FI ELD,

typedef struct amfield parns
{
int fld sz ;
void *pfld _data
unsi gned char fld type ;
} AM FI ELD_PARMS ;
typedef struct alarm ca_al arnoper _req
{
TCHAR perfornuseri d[ USER ID LEN + 1 ];
TCHAR per f or npasswor d[ PASSWORD LEN+1] ;

TCHAR per f or ntomrent [ CHANGEAPPROVAL _COMMENT _LEN + 1] ;

TCHAR verifyuseri d[USER I D LEN + 1];
TCHAR veri f ypasswor d[ PASSWORD LEN+1] ;

TCHAR ver i f ycomment [ CHANGEAPPROVAL_COMVENT _LEN + 1];
TCHAR | ocat i on[ MAX_COMPUTERNAME_LENGTH + 1] ;

} ALARM CA ALARM OPER _REQ

/*************************************/

/* Max length of reference id string */

/*************************************/

/I REF I D LEN - AM REF I D LEN nust be at |least as large as REF ID LEN !!

#define AM REF_| D_LEN REF_| D_LEN

#define AM REF I D LEN32 32 //for conpat. with ol der nf

#define AMNULL_REF_ID -1
#define AMNULL_ID -1

/***********************************/

/* Length of buffer in am.l og */

/***********************************/

#defi ne AM LOG BUF_SI ZE 156

/1l Lower 4 bits in log file of ALARM DEF

itenms /| systens
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#defi ne AM LOG ALARM FI LE 0

#defi ne AM LOG ALTERNATE FI LE 1

#defi ne AM LOG BOTH_FI LES 2

#def i ne LOBI TS( n) (n & 0xO0F)

#def i ne HI Bl TS( n) ((n & OxFO) >> 4)

/* The character that begins a site-wi de setup nane. */
#define AM SITE WDE CHAR _T('$'")
[ * These hel p us create aligned nessages. */
#def i ne SETUP_|I D_MFLEN DO _ALI G\( SETUP_I| D_LEN+1, 4)
#define USER | D MFLEN DO _ALI GN(USER | D _LEN+1, 4)
[* The name that is displayed when the user is using an ad hoc
* setup. (This nust be SETUP ID LEN characters or |ess).
* 0123456789ABCDEF
*/
#def i ne AMAP_ADHOC SETUP _T("<AD HOC SETUP>")
#def i ne AM HELPTEXT_LEN 72
#def i ne AM HELPTEXT_NUM LI NES 59
/1l Flags for the AM GEN LI ST EX2 struct al arnRequestFlags field
#def i ne ALM REQ DELETED ALARMS 0x01
#def i ne ALM REQ OPC _ALARVS 0x02

/*********************************************************************/

typedef struct

{
i nt seg_num ;
AM STATE TYPE action ;
COR 14 seqg_num ;
TCHAR *al arm.i d;
TCHAR *fr_id;
TCHAR *ref id;
TCHAR *user_or_serv_id;
/* These itens only in update _ex _seg, AMVERS 1 */
COR_STAMP upd_tinme ;
COR |14 version ;

char *conc_al arm. d;
TCHAR *perform user _id;
TCHAR *perform user _password;
TCHAR *perform user_conmnents;
TCHAR *verify user _id;
TCHAR *verify user_password;
TCHAR *verify user_comments;
} AMU_UPDATE_I NFO ;
/* segnent/feature Versioning information */
[* initiated with creation of amlist_ex, amupd_ inf_ex, amgen |list _ex */
#define AMVERS 0 O
#define AM VERS 1 1
#defi ne AM VERS 2 2
#def i ne AM VERS 3 3 /*l engt hened, perm, comments */
#def i ne AM VERS 4 4 |* added al arm severity to the AM STACKED | NFO
structure */
#defi ne AM VERS 5
#defi ne AM VERS 6

(&)

/* added al arm bl i nki ng */
/* | engthened alarm|Ds */

(o3}



Open Interface API Reference | 3 - Alarm Management API | 109

#define AMVERS 6 1 7 // added support for OPC

#define AMVERS 6 1 1 8 // added support for unicode nessages

#define AMVERS 6 1 3 9 // added OPC CV

#define AM VERS 6 1 4 10 // COR_STAMP

#define AMVERS 6 1 4 1 11 // fix COR _STAMP reset tine usage

#define AMVERS 6 1 5 1 12 / | SCR23024

#defi ne AM VERS 6 3 13 // OPC changes for events

#define AM VERS 7 0 14 // ackStanp and del et edSt anp

#define AMVERS 8 1 15 // sone alarm paraneters split to provide individua

paraneter for each alarm | eve

#define AM VERS 8 2 16 // Change approval support for alarns.

#define AM VERS 9 0 17 //Long nane support for al arns

#define AM VERS 10 0 18 // Shel ving support for alarns

#defi ne AM VERS 10 99 19 // description in alarm data

#defi ne AM VERS OFFSET 1000 // AM version 6_0 sends back the client version
in AM LI ST_EX2

/[l so if the version is > AM VERS OFFSET subtract the offset and you get
the correct version

/[* If you add a new version, bunp the current version, as all code

** using this should be conpatible

** with any earlier versions (provided fields are NOT renobved.)

*/

#defi ne AM VERS CURRENT AM VERS 10 99

/'l Prototypes

void amalloc_init(void);

void amalloc_gen |ist(TCHAR (*al |l oc_addr)[30], TCHAR (*cm addr)[ 30], TCHAR
dyn_di sp_node, int *total alarnms, COR BOOLEAN comments_want ed, int version,
AM LOCALEI D | angl d, WCHAR *| anguage, COR BOOLEAN al | Languages, COR U2
al ar nRequest Fl ags, struct cor_status *ret_stat);

void amalloc_snd |ist(struct datagram address *sender, struct
ipc_tinme_stanp *stanp, TCHAR rr_flag, TCHAR (*al | oc_addr)[30],i nt
max_to_send, struct cor_status *ret_stat);

void amalloc_creseg(int size,int seg_type,int rep_count, TCHAR
need_al |, TCHAR **seg_ptr,int *ret_count, struct datagram address
*sender, struct ipc_tinme_stanp *stanp, TCHAR rr_fl ag, struct cor_status
*ret _stat);

void amalloc_remproc(TCHAR (*al |l oc_addr)[30], struct cor_status
*ret _stat);

void am al |l oc_add proc(TCHAR (*al |l oc_addr)[30], TCHAR (*cm addr)[ 30], st ruct
ipc_tinme_stanp *stanp, struct cor_status *ret _stat);

void amalloc_remall _ap_alarns(long *alloc_proc _ptr);

void am al l oc_unexp_tern(struct datagram address *sender);

void am al |l ocq_add( TCHAR *nsg_ptr, struct datagram address *sender, struct
ipc_tinme_stanp *stanp, TCHAR rr_flag, int ipc_version);

void am al | ocq_process(void);

void amallocq remreq(long *alloc _req ptr);

void am all ocq_add resp(long *alloc req_ptr, struct cor_status

*ret _stat, TCHAR total valid,int total alarnms);

void amallocq remall _resp(long *alloc_req _ptr);

void am all ocq_send resp(long *alloc_req_ptr,int nsg_status);

void am all ocq_send_sl ave( TCHAR *body, i nt segnent) ;

| ong *am ap_add_al arnm{l ong *al |l oc_proc_ptr,long *al arm occur _ptr,int
insert |ocation,long *ap_pos_ptr);
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void amap remal arn(long *ap_al armptr);

void amauto_init(void);

void amauto_start _tiner(void);

voi d am aut o(voi d);

void amauto_add clr(long *al arm def _ptr,long *al arm occur_ptr, int

whi ch_| evel );

void am auto_add_ack(long *al arm def _ptr,long *al arm occur_ptr, int

whi ch_| evel );

void am auto_add_repeat (Il ong *al arm def _ptr,long *al arm occur_ptr, int
whi ch_| evel );

void am auto_rem ack(long *al arm occur _ptr, int which_|evel);

void amauto remclr(long *alarmoccur _ptr, int which_|evel);

void am auto _remrepeat (Il ong *al arm occur_ptr, int which_|evel);

void am auto_gen_expli st (void);

voi d am auto_process_expli st (void);

void am auto_slave init(void);

void am auto_sl ave flush(void);

void am auto_sl ave upd_add( TCHAR *al arm.id, TCHAR *fr _id, TCHAR *ref id,int
action,int seq_nun);

void ambuild alarmlist(long *alloc _proc ptr,long *active termptr, struct
cor_status *ret_stat);

void ambuild by fr(long *alloc_proc_ptr,long *active termptr);

void am build by class(long *alloc_proc_ptr,long *active termptr);

void ambuild by state(long *alloc_proc_ptr,long *active termptr);

void ambuild by tine(long *alloc proc ptr,long *active termptr);

COR BOOLEAN am check ff(long *alloc_proc_ptr,long *al arm occur_ptr, | ong
*active termptr, long *alarm. nfo);

COR BOOLEAN am check _fr(long *alloc_proc_ptr,long *al arm occur_ptr, | ong
*active termptr, long *alarm. nfo);

COR _BOCOLEAN am check _cl ass(long *alloc_proc_ptr,long *al armdef _ptr, |ong
*al arm.i nfo);

COR BOOLEAN am check _rol e(l ong *role _ptr,long *al arm def ptr);

COR BOOLEAN am check_state(struct allocated process * alloc_proc _ptr,

struct alarminfo * alarminfo_ptr, //pointer to
DVS al arminfo record
struct alarmoccurrence * alarm occurrence_ptr);

COR BOOLEAN am check _tine(long * alloc_proc_ptr, long * alarminfo _ptr);
COR BOOLEAN am shoul d_severity override filter(struct alarm.info
*alarm.info _ptr);

long * amcreate_alarm.info();

void amset _alarminfo_severity(long* alarminfo ptr, COR 12 severity);

void amcnd_init(void);

void amcnd_get (int *cnd, TCHAR **nsg_ptr, struct datagram address

*sender, struct ipc_tinme_stanp **stanp, TCHAR *rr_flag, int *ipc_version);

void amcnd_get dg(int *cnd, TCHAR **nsg_ptr, struct datagram address
*sender, struct ipc_tinme_stanp **stanp, TCHAR *rr_flag, int *ipc_version,int
curr_state,struct cor_status *ret_stat);

void amcnd_get _ur(int *cnd, TCHAR **nsg_ptr, struct cor_status *ret_stat);

void amcnd_get nmaster(int *cnd, TCHAR **nsg_ptr, DADDR *psender, struct
cor_status *ret_stat);

void amipc link term(struct cor_status *ret_stat,int |ink_index);

void am comm.init(void);

void am comm tern{void);
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void am comment _al arm(const TCHAR *al arm i d, const TCHAR *fr _id, const
TCHAR *ref id, const TCHAR *user _or_serv_id,int action,const TCHAR
*al arm conment, struct cor_tinme_stanp *gentine, struct cor_status *ret_stat,
COR BOCLEAN skip_l 0g);

voi d am comment _add(l ong *al arm occur _ptr,long *fr_ptr, | ong
*alarmfr_ptr,long *ref ptr,const TCHAR *al arm.i d, const TCHAR
*fr_id,const TCHAR *ref id, const TCHAR *user _or_serv_id, const TCHAR
*al arm conment, struct cor_tinme_stanp *gentine, struct cor_status *ret_stat,
| ong *al arm def ptr);

voi d am conc_proc_al arm gen(struct testContext* pContext, struct Al arnl nfo*
pAl ar m nf o) ;

voi d am conc_proc_al arm al moddel (struct testContext *pContext, TCHAR
*pAl m nf) ;

void am confi g term nate(void);

void am config init(void);

void am config get type info(TCHAR *sc _type ptr,struct cor_status
*ret _stat);

void am config type_info(void);

void am config _cl ass(void);

void am config _rol e(void);

void am config fr_info(void);

COR _BOCOLEAN am config get i nfo(TCHAR *sc_def ptr,struct cor_status
*ret _stat, LPCTSTR alarmd, int alarmnum TCHAR dynami c_cfg, LPCTSTR
rol eAl arm ;

COR BOOLEAN am config get info _ex(TCHAR *sc_def ptr,struct cor_status
*ret _stat, struct cor_statusVl *ret vistat, LPCTSTR alarm d, int
al arm num TCHAR dynami c_cfg, LPCTSTR rol eAlarm;

void am config create_al arn{LPCTSTR al arnm d, LPCTSTR nodel Al arm ;

void amconfig alarminfo(struct cor_status *ret_stat);

void amconfig init_alarm.info(void);

voi d am confi g gl obal data(void);

void amconfig link field(long *alarmfield ptr,long *alarmtype ptr);

void amconfig link class(long *class ptr);

void amconfig init_ref _info(void);

voi d am confi g _ptm ack(void);

int amconfig user_setups(void);

voi d am daddr _t o( TCHAR *dest, struct datagram address *src);

voi d am daddr_from(struct datagram address *dest, TCHAR *src);

void amdd remalloc _proc(long *alloc_proc_ptr);

void amdd_info_upd(long *al arm def ptr,long *al arm occur_ptr, | ong
*alarminfo ptr,int prev_state,int action);

void am dd_i nfo_upd EX(RECORD PTR al arm def ptr,

RECORD _PTR al arm occur _ptr,
RECORD PTR alarm.info_ptr,
AM STATE_TYPE prev_state,
AM _STATE_TYPE acti on,

BOOL sendDel et ed) ;

void amdd_ i nfo_process(long *alarmdef ptr,long *alloc_proc_ptr, | ong
*active termptr,long *alarmoccur_ptr,long *alarm.info _ptr,|ong
*fr _ptr,int prev_state,int action);

void amdd i nfo upd | oad(long *alloc_proc_ptr,long *al arm def ptr,|ong
*al arm occur _ptr,long *alarminfo ptr,int prev_state,int action,long
*fr _ptr,struct cor_status *ret_stat);



Open Interface API Reference | 3 - Alarm Management API | 112

void am dd_flush(void);

voi d am debug_on(voi d);

voi d am debug_of f (voi d);

void amdriver _reset(void);

void amdriver _inc_gen(void);

void amdriver _inc_upd(void);

void amdriver _inc_log(int diff);

void amdriver _auto(void);

voi d am dyncfg_proc(TCHAR *body ptr, struct datagram address *sender, struct
ipc _time_stanp *stanp, TCHAR rr);

voi d am dyncfg_del ete_proc(TCHAR *body ptr, struct datagram address
*sender, struct ipc_tinme_stanp *stanp, TCHAR rr);

void amfilter _nod parns(long *alloc_proc ptr,int primary filter, TCHAR
first filter nsg,struct amfilter _parm*filter_parns,int

numfilter_ parnms,struct cor_status *ret_stat);

void amfilter _nod parns_ex(long *alloc_proc _ptr, int primary filter, const
AM Tl ME_STATE FILTER* ts filter, TCHAR first filter _nsg, const unsigned
char* field filters, int numfilters, int total filter bytes, struct
cor_status *ret_stat);

void amfilter remfrs(long *alloc_proc _ptr);

void amfilter remffs(long *alloc_proc _ptr);

void amfilter _remclasses(long *alloc _proc_ptr);

void amfilter_set default(long *alloc proc _ptr);

void amfilter _default states(long *alloc_proc ptr);

void amfilter _default ff(long *alloc_proc _ptr);

void amfilter _default fr(long *alloc_proc _ptr);

void amfilter _default classes(long *alloc_proc _ptr);

void am find_naster ( TCHAR *am pt m resync) ;

[/fld fnt identifies:

[l 1==structured format for alarm nsg paraneters

[12==linear nenory format for alarm nsg paraneters

void amgen_alarnm(int fld fnt, const TCHAR *al arm i d, const TCHAR
*fr_id,const TCHAR *ref id, const TCHAR *user _or_serv_id,int seqg_num
voi d/ *struct amnsg field*/ *alarmfields, TCHAR
reset follows,int numfields,
COR_STAWP *gentine, |ong **pal arm occurrence, COR U2
al arm gen_flags, struct cor_status *ret_stat);
void amgen new alarm(int fld fm, long *alarmdef ptr,long *fr_ptr,|ong
*alarmfr_ptr,long *ref _ptr,
| ong *service ptr,void /*struct amnsg_fiel d*/
*alarmfields,int numfields,
const TCHAR *al arm.i d, const TCHAR *fr _id, const TCHAR
*ref id,const TCHAR *user _or _serv_id,int seqg_num
COR_STAWP *gentine, |ong **pal arm occurrence, COR U2
genFl ags, struct cor_status *ret_stat);
void amgen_existing alarm(int fld fnmt, long *alarmdef ptr,|ong
*al arm occur _ptr,long *fr_ptr,long *alarmfr_ptr,
long *ref _ptr,long *service ptr,void /*struct
amnsg_field*/ *alarmfields,
TCHAR reset _foll ows,int numfields, const TCHAR
*alarm.id, const TCHAR *fr _id, const TCHAR *ref _id,
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const TCHAR *user _or_serv_id,int seq_num
COR_STAWP *gentinme, COR W2 genFl ags,
struct cor_status *ret_stat);
void am gen_update alarn(int fld fnt, long *al armdef ptr,|ong
*al arm occur _ptr,long *fr_ptr,long *alarmfr_ptr,
Il ong *ref _ptr,long *service ptr,void /*struct
amnsg_field*/ *alarmfields,
TCHAR reset _foll ows,int numfields, const TCHAR
*alarm.id, const TCHAR *fr _id, const TCHAR *ref _id,
const TCHAR *user _or_serv_id,int seq_num
COR_STAMWP *genti ne,
struct cor_status *ret_stat);
void am get al arns(struct cor_status *ret_stat,int |ink_ index);
void aminit(void);
void am.intproc_upd(long *fr_ptr,long *al arm def ptr, | ong
*alarminfo ptr,int prev_state,int action,const TCHAR *al arm.i d, const
TCHAR *fr _id, const TCHAR *ref _id, const TCHAR *servi ce_sought, COR | 4
seq_num BOOL bl ocked);
void amjrnl _init(void);
int amjrnl_open(int file,struct cor_status *ret_stat);
void amjrnl _wite delta(TCHAR *nsg _ptr,int nsglen);
int amjrnl _tinmer(int action,struct cor_status *ret_stat);
int amjrnl _rollover(struct cor_status *ret_stat);
void amjrnl _check rollover(void);
int amjrnl_wite dunp(struct cor_status *ret _stat);
nt amjrnl _read delta(struct cor_status *ret_stat);
nt amjrnl _read dunp(struct cor_status *ret_stat);
nt amjrnl _reset delta(struct cor_status *ret _stat);
nt amjrnl _renane_dunp(struct cor_status *ret _stat);
nt amjrnl _recover(int cond, struct cor_status *ret_stat);
void amjrnl _error(long code, TCHAR *proc_id, struct cor_status *ret_stat);
void amjrnl _recov_err(int cond, struct cor_status *ret_stat);
void amjrnl _term nate(void);
void am | og_upd(long *al arm def ptr,long *alarminfo ptr,int prev_state,int
action,const TCHAR *al arm. d,
const TCHAR *fr _id, const TCHAR *ref id,const TCHAR *| og_id,
void /*struct amnsg field*/ *alarmfields, int numfields, COR _STAWP
*stanp );
void am | og ca_serv_upd(long *alarmdef ptr,long *alarm.info_ptr,int
action,int actStatus,const TCHAR *al arm.i d, const TCHAR *user _or_serv_id,
TCHAR *| ocati on);
int am|log check(long *alarmdef ptr,int |log on_action, COR |2
al arm | evel ) ;
void am | og init(void);
void am | og flush(void);
void am | og_term nate(void);
void am | og | oad data fiel d(void);
void am nmaster _init(void);
voi d am nast er _sl ave_add( TCHAR *nsg_ptr, struct datagram address
*sender, struct ipc_tinme_stanp *stanp, TCHAR rr_fl ag);
void am naster_sl ave rem(l ong *sl ave ptr);
voi d am nmast er _upd_sl aves(TCHAR *nsg_ptr,int nsg_|len);
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voi d am nmast er _upd_sl aves_wsender (TCHAR *nsg_ptr,int nsg_| en, DADDR
*psender, COR STATUS *pret _stat);

void am nmaster _transition(TCHAR *nsg_ptr, struct datagram address
*sender, struct ipc_tinme_stanp *stanp, TCHAR rr_fl ag);

voi d am nsg_expand(l ong *al arm def ptr,long *alarm.info_ptr, struct
amnsg_field *alarmfields,int numfields, TCHAR *cat egory, TCHAR
*condi ti on, TCHAR *subcondi ti on, TCHAR *opcCv, struct cor_status

*ret _stat);

void am nsg_gen2_expand(l ong *al arm def ptr,long *alarm.info _ptr, void /
*struct amnsg_field*/ *alarmfields,int numfields, TCHAR *cat egory, TCHAR
*condi ti on, TCHAR *subcondi ti on, TCHAR *opcCv, struct cor_status

*ret _stat);

int amnsg_cvt(TCHAR *nsg, i nt endian,int fp);

void am new nmaster(struct ipc_dad |st *list _proc_ptr,int cnt,struct
cor_status *ret_stat);

voi d am occur_find(const TCHAR *al arm.i d, const TCHAR *fr _id, const

TCHAR *ref id, const TCHAR *user _or_serv_id,long **al arm occur_ptr, | ong
**al arm def _ptr,long **fr_ptr,long **alarm fr_ptr,long **ref_ptr,|ong
**service ptr,struct cor_status *ret_stat);

void am occur_ren(long *alarmdef ptr,long *al arm occur_ptr, | ong

*fr _ptr,long *alarmfr_ptr,long *ref ptr,long *service ptr);

voi d am pt m.i nform TCHAR resync) ;

void refresh alarminfo to ptm();

void am pt m ack i nfo(const TCHAR *user _or_serv_id, const TCHAR *ref id,int
seq_nun;

void am ptm ack _info _flush(void);

void am ptm al m i nf o( RECORD PTR fr_ptr, RECORD PTR al arm def ptr, RECORD PTR
alarminfo _ptr, AM STATE TYPE prev_state, AM STATE TYPE acti on, const TCHAR
al arm i d[ ALARM | D LEN+1], const TCHAR fr _id[ FR I D LEN+1], const TCHAR

ref id[AM REF | D LEN+1], COR |14 seq_nhum;

int am ptm process_que(struct datagram address *sender);

void am purge_init(void);

int am purge_or_del ete_al arnms(const TCHAR *user or_serv_id,int action,
struct cor_status *ret_stat);

void amreport _error_init(void);

void amreport _error(const TCHAR proc_nanme[], COR STATUS *ret _stat,int
severity);

void amreport _error_wparan{const TCHAR proc_nane[], COR _STATUS

*ret _stat,int severity,const TCHAR parani], const TCHAR paran?[]);

void amreport_error_wparam ex(const TCHAR proc_nane[], COR STATUS

*ret stat, COR_ STATUSV1 *ret vistat,int severity,const TCHAR parani], const
TCHAR paran®[]);

void am sched_init(struct am sched data *am sched_array);

voi d am sched_next action(struct am sched data *am sched_array, int

*next _action);

voi d am sched_sort_sched(struct am sched _data *am sched_array);

int am seq_set (TCHAR *nsg_ptr,struct cor_status *ret_stat);

int am setup_exi sts(TCHAR *user id, TCHAR *setup_id, struct cor_status
*ret _stat);

voi d am set up_nmakegr oupkey( TCHAR *user i d, TCHAR *set up_i d, TCHAR
*key val ue);

int am setup_del et e( TCHAR *user id, TCHAR *setup_id, struct cor_status
*ret _stat);
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int am setup_del ete FF(TCHAR *user id, TCHAR *setup_id, struct cor_status
*ret _stat);

int am setup_del ete hel per(int record id,int key id, TCHAR *key val ue, struct
cor_status *ret_stat);

int am setup_do_save(l ong *all oc_proc_ptr, TCHAR *user i d, TCHAR
*setup_i d, COR_BOOLEAN del et eFF, struct cor_status *ret_stat);

void am setup_invalidate |ist(void);

int am setup_set default (TCHAR *user id, TCHAR *setup_id, struct cor_status
*ret _stat);

void am setup_cl ear (TCHAR *al | oc_addr,long *alloc_req_ptr,struct cor_status
*ret _stat);

int am setup_count(long *alloc_proc_ptr, TCHAR *user i d);

int amsetup_send filter(TCHAR *al |l oc_addr, |l ong *alloc_req_ptr,|ong

*all oc_proc_ptr, TCHAR *setup_id);

int amsetup_send filter v1O(TCHAR *alloc_addr,long *alloc req_ptr, | ong
*all oc_proc_ptr, TCHAR *setup_id);

int amsetup_send filter current ( TCHAR *al |l oc_addr, |l ong *alloc_req_ptr,|ong
*all oc_proc_ptr, TCHAR *setup_id);

void am setup_send filter _add n_send v10(struct datagram address

*sender, struct ipc_tinme_stanp *stanp,long *alloc_proc_ptr, TCHAR

**seg ptr,int *count,int *curr_repeat,int *repeats,struct amfilter_parm
*filter _parmconst TCHAR* setup_id,struct cor_status *ret_stat);

void am setup_send filter _add n_send current(struct datagram address

*sender, struct ipc_tinme_stanp *stanp, COR U2 al arm st ate_nask,

COR _STAWMP* al arm tinmestanp, long *alloc_proc_ptr, TCHAR **seg ptr,int

*count _repeat bytes,int *curr_repeat byte,int *curr filter_count,int

*repeats, AM FIELD FILTER* filed filter,const TCHAR *filter_string, const

TCHAR *setup_id, struct cor_status *ret_stat);

nt amsetup |ist(TCHAR *al |l oc_addr, | ong *alloc_req_ptr, TCHAR

*user _id,struct cor_status *ret_stat);

nt am setup_ | oad( TCHAR *al | oc_addr, | ong *alloc_req_ptr, TCHAR

*user _id, TCHAR *setup_id, struct cor_status *ret_stat);

nt am setup_save(TCHAR *al | oc_addr, TCHAR *user i d, TCHAR *setup_i d, TCHAR

first filter _nsg, TCHAR last filter _nsg,int primary filter, struct
amfilter _parm*filter _parns,int numfilter_ parns, struct cor_status

*ret _stat);

nt am setup_save_ex(TCHAR *al | oc_addr, TCHAR *user id, TCHAR *setup_id,
TCHAR first filter _nsg, TCHAR last filter _nsg, int primary filter, const

AM Tl ME_STATE FILTER* ts filter, const unsigned char *field filters, int
numfilters, int total filter bytes, struct cor_status *ret_stat);

voi d am shut down(voi d) ;

void am sl ave_snd _not _master ( TCHAR *nsg_ptr, struct datagram address
*sender, struct ipc_tinme_stanp *stanp, TCHAR rr_fl ag);

void amsnd_alarminfo(int Iink id,struct cor_status *ret_stat);

void amsnd_alarminfo_creseg(int size,int seg type,int rep_count, TCHAR
need_al |, TCHAR **seg_ptr,int *ret _cnt,int link id,struct cor_status

*ret _stat);

void am snd_segerr_stat (TCHAR *nsg_ptr, struct datagram address

*sender, struct ipc_tinme_stanp *stanp, TCHAR rr_fl ag);

void amsnd_stat(struct cor_status *stat,struct datagram address

*sender, struct ipc_tinme_stanp *stanp, TCHAR rr_fl ag);

void amsnd_stat(struct cor_status *stat,struct datagram address

*sender, struct ipc_tinme_stanp *stanp, TCHAR rr_fl ag);
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void am snd_stat _ex(struct cor_status *stat, struct datagram address
*sender, struct ipc_tinme_stanp *stanp, TCHAR snd_as rr, TCHAR resp_2 rr);
void amterminit(void);
void amterm process_ur( TCHAR *nsg_ptr);
void amterm add( TCHAR *nsg_ptr, TCHAR *seg_ptr, int seg_type);
void amtermren(struct datagram address *cm addr);
void amterminfo_upd(long *alarmdef ptr,long *al arm occur_ptr, | ong
*alarm.info ptr,int prev_state);
void amterminfo_process(long *alarmdef ptr,long *role ptr,|ong
*active termptr,long *alarminfo ptr,int prev_state);
void amterminfo prc_actions(long *active termptr,|ong
*alarm.info ptr,long *role ptr,int *action_set);
void amterm.info_summary(long *active termptr,long *rol e _ptr, TCHAR
need_count);
voi d am upd_al arn{const TCHAR *al arm i d, const TCHAR *fr _id, const TCHAR
*ref id,const TCHAR *user _or_serv_id,int action,
int seq_num COR STAWP *upd tine, struct cor_status
*ret _stat, COR_STAWP *unshel ve_ti ne, TCHAR *comment, voi d *obj CaDat a) ;
voi d am upd_ack(long *al arm def ptr,long *al arm occur_ptr,long *fr_ptr, | ong
*alarmfr_ptr,long *ref _ptr,
| ong *service ptr,const TCHAR *al arm.i d, const TCHAR
*fr_id,const TCHAR *ref id, const TCHAR *user _or_serv_id,
COR_STAWP *upd_tine, TCHAR *occur_del eted, void *obj CaDat a,
struct cor_status *ret_stat);
void amupd clr(long *al arm def ptr,long *al armoccur_ptr,long *fr_ptr,|ong
*alarmfr_ptr,long *ref _ptr,
| ong *service ptr,const TCHAR *al arm.i d, const TCHAR
*fr_id,const TCHAR *ref id, const TCHAR *user _or_serv_id,
COR_STAWP *upd_tine, TCHAR *occur_del eted, void *obj CaDat a,
struct cor_status *ret_stat);
voi d am upd_repeat (Il ong *al arm def _ptr,long *al arm occur _ptr, | ong
*fr _ptr,long *alarm fr_ptr,
|l ong *ref _ptr,long *service ptr, const TCHAR
*alarm.id, const TCHAR *fr _id, const TCHAR *ref id,
const TCHAR *user _or_serv_id, COR STAWP *upd tine, TCHAR
*occur _del et ed,
struct cor_status *ret_stat);
void am upd_del (|l ong *al arm def _ptr, long *al armoccur_ptr, long *fr_ptr,
long *alarmfr_ptr,
long *ref _ptr, long *service ptr, const TCHAR *al arm. d,
const TCHAR *fr _id, const TCHAR *ref id,
const TCHAR *user _or _serv_id, COR STAMWP *upd tinme, void
*obj CaData, struct cor_status *ret_stat);
void am upd_ca_serv_ack(long *al arm def ptr,long *al arm occur _ptr,|ong
*fr _ptr,long *alarm fr_ptr,long *ref _ptr,
| ong *service ptr,const TCHAR *al arm.i d, const TCHAR
*fr_id,const TCHAR *ref id, const TCHAR *user _or_serv_id,
COR_STAWP *upd_tine, TCHAR *occur_del et ed, TCHAR
*| ocation,struct cor_status *ret_stat);
void amupd ca_serv_clr(long *alarmdef ptr,long *al arm occur _ptr,|ong
*fr _ptr,long *alarm fr_ptr,long *ref _ptr,
| ong *service ptr,const TCHAR *al arm.i d, const TCHAR
*fr_id,const TCHAR *ref id, const TCHAR *user _or_serv_id,
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COR_STAWP *upd_tine, TCHAR *occur_del et ed, TCHAR
*| ocation,struct cor_status *ret_stat);
void amupd _ca_serv_del (I ong *al arm def _ptr, long *al arm occur_ptr, |ong
*fr _ptr, long *alarmfr_ptr,
long *ref _ptr, long *service ptr, const TCHAR
*alarm.id, const TCHAR *fr_id, const TCHAR *ref _id,
const TCHAR *user _or_serv_id, COR _STAMWP
*upd_time, TCHAR *| ocation, struct cor_status *ret_stat);
void am upd_active_ terns(void);
voi d am updq_add( TCHAR *nsg_ptr, struct datagram address *sender, struct
ipc_time_stanp *stanp, TCHAR rr_flag, TCHAR jrnl _recover);
voi d am updq_process(struct cor_tine_stanp *gentine);
voi d am updq_add_resp(long *upd req_ptr,int key,struct cor_status
*cor _stat,int seq_num;
void am updg remreq(long *upd req_ptr);
void amupdg remall _resp(long *upd req_ptr);
voi d am updqg_send _resp(long *upd_req _ptr);
void am ur_caradd(struct cor_status *ret_stat);
void amur_findnew void);
int anrp_state(void);
void antp_setstate(int new state);
void antp_renove_naster | ogical (void);
|l ong *am find _extngr(struct datagram address *pdaddr, TCHAR proc_nane[]) ;
COR |14 am conc_pass_updat e_ext ngr (DADDR *ext ngr _daddr, int seg type,
TCHAR *seg ptr, COR 14 seg len, COR |4 rpt_I|en, COR STATUS *ret_stat) ;
voi d am process_ext _asngr_req(TCHAR *nsg_ptr, DADDR *sender, |PC stanp
*stanp, COR BOOLEAN was rr_flag) ;
COR |14 aminit_extngr() ;
void am dd _coment _upd ( |long *al armoccur _ptr, long *al arm comm ptr, TCHAR
comment _action ) ;
void amdd reset term (RECORD PTR all oc_proc_ptr);
i nt am operhl p_| oad( AM DADDR al | oc_addr, RECORD PTR alloc_req _ptr, TCHAR
*al arm d, COR _STATUS *ret stat);
COR _BOCOLEAN am proc_dead_asngr (DADDR * psender);
COR |4 am.init_updg_nutex(COR STATUS *ret stat);
int amoperhlp filename(const TCHAR al arm.i d[ ALARM I D LEN + 1],
TCHAR hel pFi | e[ HELP_FNAVE_LEN+1],
COR _STATUS *ret _stat);
int am operhl p _count |ines(const TCHAR *hel p file, int *count, COR STATUS
*retstat);
//scr 23546
BOOL am renove_oper hl p_ext ensi on(const TCHAR* i _help file, TCHAR*
o _help file no_ext);
BOOL am gen_set bl ock_st at e( RECORD _PTR al arm def _ptr, const TCHAR* fr _id);
voi d am al ar m dunp( TCHAR *nsg_ptr);
voi d am unbl ock_get group_ptr( RECORD PTR al arm def ptr, const TCHAR
*fr_id, RECORD PTR* org_bl k_al arm ptr, RECORD PTR* bl k_group_ptr);
voi d am config_al arm bl k(voi d);
COR |4 am coment _file erase(const TCHAR *pal arm.id, const TCHAR *pres_id,
const TCHAR *pref id, COR STATUS *pretstat);
COR |4 am comrent _file add(const TCHAR *pal arm.id, const TCHAR
*pal arm comment, COR_STAMP *pgenti ne
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, const TCHAR *pres_id, const TCHAR *pref id,

COR _STATUS *pretstat);
COR |4 am coment _file fetch(const TCHAR *pal arm.id, RECORD PTR

al arm occur _ptr

, const TCHAR *pres_id, const TCHAR *pref id,

COR _STATUS *pretstat);
void amrenove_all _al arm conment s( RECORD_PTR al ar m occur _ptr) ;
voi d am comment del ete (

COR_STATUS *pret _stat,

const TCHAR *alarm.id,

const TCHAR *fr_id,

const TCHAR *ref id,

const TCHAR *user_or_serv_id,

AM STATE_TYPE acti on,
AM COMMVENT2_| NFO *pcomrent _i nf o,

COR_STAWP *genti ne,
RECORD PTR al arm occur _ptr,
RECORD PTR al arm def ptr

I

void am.inc_al arm count (RECORD PTR al arm def ptr,int count);

void am.inc_al arm acked count (RECORD PTR al arm def ptr,int count);

void aminc_alarmreset count ( RECORD PTR al arm def ptr,int count);

void am process_req_alarmlist(TCHAR* nsg_ptr, DADDR* sender, COR_BOOLEAN
rr_flag);

voi d am process_req_al arm st at e( TCHAR* nsg_ptr, DADDR* sender, COR_BOOLEAN
rr_flag);

int am proc_al m set up( TCHAR *set Upl d) ;

int am proc_al muser (TCHAR *Userld);

RECORD _PTR am confi g new user i d(TCHAR *user i d);

int GetAlarnlLevel Index(COR |2 alarmlevel);

void amalloc_al arm state(TCHAR (*al |l oc_addr)[30], TCHAR (*cm addr)|[ 30],
RECORD PTR alloc_req _ptr, const TCHAR* alarm.id, const TCHAR* fr_id, const
TCHAR* ref id, COR STATUS* retstat);

voi d AddFilterltem RECORD PTR alloc_proc_ptr, int fieldlndex, int
mat chFl ag, TCHAR *filterString);

#endif // _AM DEFS_H

amaru_proto.h

This file contains function prototypes for the AMARU library. The following isalisting of thisfile:

#i f ndef _AMARU PROTO H

#def i ne _AVARU PROTO H

#i f def W N32

#i ncl ude <i nc_path/ddl . h>

#i ncl ude <i nc_path/sc_recs. h>
#i ncl ude <i nc_pat h/am defs. h>
#i f ndef Amar uExport

#def i ne Amar uExport
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#endi f

#i fdef _ cpl uspl us

extern "C' {

#endi f

Amar uExport int amaru_add updat e(

TCHAR *bodyptr, int bodylen, TCHAR first_seg,
const TCHAR *alarm.id, const TCHAR *fr _id,

const TCHAR *user _or _serv_id, const TCHAR *ref id,
int action, int seq_ num int resp_type, int key,
struct cor_status *ret_stat );

Amar uExport int amaru_add updat e_ st anp(

TCHAR *bodyptr, int bodylen, TCHAR first_seg,
const TCHAR *alarm.id, const TCHAR *fr _id,

const TCHAR *user _or _serv_id, const TCHAR *ref id,
int action, int seq_ num int resp_type, int key,
COR_STAWP stanp, struct cor_status *ret_stat );

Amar uExport int amaru_add_gen(

TCHAR *bodyptr, int bodylen, TCHAR first_seg,

const TCHAR *alarm.id, const TCHAR *fr _id,

const TCHAR *user _or _serv_id, const TCHAR *ref id,

int resp _type, int key, struct amnsg field
*nmeg_field,

int numfields, TCHAR reset foll ows,

struct cor_status *ret_stat );

Amar uExport int amaru_add _gen_st anp(

TCHAR *bodyptr, int bodylen, TCHAR first_seg,

const TCHAR *alarm.id, const TCHAR *fr _id,

const TCHAR *user _or _serv_id, const TCHAR *ref id,

int resp _type, int key, struct amnsg field
*nmeg_field,

int numfields, TCHAR reset foll ows,

COR_STAWP stanp, struct cor_status *ret_stat );

Amar uExport void amaru_al | oc_buffer(struct |PC datagram **buffer ,int
*| engt h, TCHAR **body ptr );

Amar uExport void amaru_free buffer(struct |PC datagram *buffer);

Amar uExport int amaru_init(struct cor_status *ret _stat);

Amar uExport int amaru_purge(TCHAR *user _or_serv_id,int dg _port i ndex, struct
| PC_dat agram *send_buffer _ptr, TCHAR *send_body ptr,int
send_buffer | en, struct | PC datagram *recv_buffer ptr, TCHAR
*recv_body ptr,int recv_buffer len,struct cor_status *ret _stat);

Amar uExport void amaru_get resp(TCHAR *body ptr,int i,struct cor_status
*ret _stat);

Amar uExport int amaru_send nsg(int port _id,struct |PC datagram
*wrt _buf,struct |PC datagram *read_buf,int read buf | en, TCHAR
*alarm ngr _id,struct cor_status *ret_stat);

Amar uExport void amaru_term nate();

Amar uExport int amaru_num nessages( TCHAR *body ptr,struct cor_status
*ret _stat);

Amar uExport int amaru_client _init(const TCHAR *system COR _STATUS
*retstat);

Amar uExport COR BOOLEAN amaru_is_initialized();

#defi ne AMARU STYLE LOCAL_AM 0x01

#defi ne AMARU_STYLE ACTI VE_AM | F_SERVER 0x02
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Amar uExport void amaru_set style(int style);
Amar uExport int amaru_send_comrent (

TCHAR *bodyptr, [ * pointer
to nessage body */

i nt bodyl en, /* length
of nessage body */

TCHAR *alarm.id,

TCHAR *fr_id,

TCHAR *user_or_serv_id,

TCHAR *ref id,

TCHAR *al ar m_conment ,

COR _STATUS *ret _stat);
Amar uExport int amaru_setup_default (

TCHAR *setup_id,
TCHAR *user _id,
i nt dg_port i ndex,

| PCDG *send_buffer ptr,
TCHAR *send_body ptr,
int send buffer_|en,
| PCDG *recv_buffer ptr,
TCHAR *recv_body ptr,
int recv_buffer _|en,
COR _STATUS *ret _stat);
Amar uExport int amaru_setup_del ete (

TCHAR *setup_id,
TCHAR *user _id,
i nt dg_port i ndex,
| PCDG *send_buffer ptr,
TCHAR *send_body ptr,
i nt send_buffer | en,
| PCDG *recv_buffer ptr,
TCHAR *recv_body ptr,
i nt recv_buffer |en,
COR_STATUS *ret _stat);
Amar uExport int amaru_setup_save start (
TCHAR *setup_id,
TCHAR *user _id,

int numrpts,
AM FI LTER TYPE primary filter,
int dg_port _index,
| PCDG *send_buffer ptr,
TCHAR *send_body ptr,
int send buffer_|en,
| PCDG *recv_buffer ptr,
TCHAR *recv_body ptr,
int recv_buffer _|en,
COR _STATUS *ret _stat);
Amar uExport int amaru_setup_save_repeat (
AM FI LTER TYPE filter_type,
COR_STAWP *start _tine,
TCHAR *class_id,
AM STATE_TYPE al arm st at e,
TCHAR *fr_id,
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COR _STATUS *ret _stat);
[* Private internal functions - For GE Intelligent Platformis use only. */
int amaru_tls initialize process();
int amaru_tls term nate_process();
int amaru_tls initialize thread(RECORD PTR data);
int amaru_tls term nate_thread();
int amaru_rcminit(COR_STATUS *retstat);
int amaru_rcminit_root (RECORD PTR amaru_root, COR STATUS *retstat);
RECORD PTR anmaru_tls _get();
void amaru_force_term nate();
void amaru_force_tern nate_ root ( RECORD PTR amaru_r oot ) ;
Amar uExport int amaru_client _init_root(const TCHAR *sysnane,
RECORD_PTR *amar u_r oot ,
COR _STATUS *retstat);
Amar uExport int amaru_purge_root (
TCHAR wuser _or_serv_id [COR MAX(USER ID LEN, SERVICE ID LEN) + 1],
int dg_port _index,
| PCDG *send_buffer ptr,
TCHAR *send_body ptr,
int send buffer_|en,
| PCDG *recv_buffer ptr,
TCHAR *recv_body ptr,
int recv_buffer _|en,
RECORD_PTR amar u_r oot ,
COR _STATUS *ret _stat);
Amar uExport int amaru_setup_default root (
TCHAR *setup_id,
TCHAR *user _id,
int dg_port _index,
| PCDG *send_buffer ptr,
TCHAR *send_body ptr,
int send buffer_|en,
| PCDG *recv_buffer ptr,
TCHAR *recv_body ptr,
int recv_buffer _|en,
RECORD_PTR amar u_r oot ,
COR _STATUS *ret _stat);
Amar uExport int amaru_setup_del ete root (
TCHAR *setup_id,
TCHAR *user _id,
int dg_port _index,
| PCDG *send_buffer ptr,
TCHAR *send_body ptr,
int send buffer_|en,
| PCDG *recv_buffer ptr,
TCHAR *recv_body ptr,
int recv_buffer _|en,
RECORD_PTR amar u_r oot ,
COR _STATUS *ret _stat);
Amar uExport int amaru_setup_save start _root (
TCHAR *setup_id,
TCHAR *user _id,
int numrpts,
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AM FI LTER TYPE primary filter,
int dg_port _index,

| PCDG *send_buffer ptr,

TCHAR *send_body ptr,

int send buffer_|en,

| PCDG *recv_buffer ptr,

TCHAR *recv_body ptr,

int recv_buffer _|en,
RECORD_PTR amar u_r oot ,

COR _STATUS *ret _stat);

Amar uExport int amaru_setup_save_repeat root (
AM FI LTER TYPE filter_type,

COR_STAWP *start _tine,
TCHAR *class_id,
AM STATE TYPE al arm state,
TCHAR *fr_id,

RECORD_PTR amar u_r oot ,
COR _STATUS *ret _stat);
Amar uExport int amaru_add _gen_root (

TCHAR *bodyptr, /* pointer to nmessage body */
i nt bodyl en, /* length of nessage body */
COR BOOLEAN first_segqg, [* first segnent ? */

const TCHAR *alarm.d, [* [ALARM | D LEN+1] */

const TCHAR  *fr_id, /* [FR_ID_LEN+1] */

const TCHAR *user_or_serv_id, /* [COR_MAX(USER |D LEN,
SERVI CE_| D_LEN) +1] */

const TCHAR *ref_id, [* [ AM REF | D_LEN+1] */

AM RESP_TYPE resp_type,

AM RESP_KEY  key,

AM MSG FI ELD nmsg_field[],

i nt num fi el ds,

COR BOOLEAN reset foll ows,

RECORD_PTR amar u_r oot ,

COR_STATUS *ret _stat);

Amar uExport int amaru_add _gen_stanp_root (

TCHAR *bodyptr, /* pointer to nmessage body */
i nt bodyl en, /* length of nessage body */
COR BOOLEAN first_seg, [* first segnent ? */

const TCHAR *alarm.d, [* [ALARM | D LEN+1] */

const TCHAR  *fr_id, /* [FR_ID_LEN+1] */

const TCHAR *user_or_serv_id, /* [COR_MAX(USER |D LEN,
SERVI CE_| D_LEN) +1] */

const TCHAR *ref_id, [* [ AM REF | D_LEN+1] */

AM RESP_TYPE resp_type,

AM RESP_KEY  key,

AM MSG FI ELD nmsg_field[],

i nt num fi el ds,
COR BOOLEAN reset foll ows,
COR_STAWP genti e,

RECORD_PTR amar u_r oot ,

COR_STATUS *ret _stat);

Amar uExport int amaru_add update_root (

TCHAR *bodyptr, /* pointer to nmessage body */
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i nt bodyl en, /* length of nessage body */
COR BOOLEAN first_seg, [* first segnent ? */
const TCHAR al arm.i d[ ALARM | D LEN+1],

const TCHAR fr i d[ FR I D LEN+1],

const TCHAR user _or_serv_id[ COR MAX(USER I D LEN, SERVICE | D LEN)+1],
const TCHAR ref id[AM REF | D LEN+1],

AM _STATE_TYPE acti on,

COR 14 seq_num

AM RESP_TYPE resp_type,

AM RESP_KEY Kkey,

RECORD_PTR amar u_r oot ,

COR_STATUS *ret _stat);

Amar uExport int amaru_add update_ex_root (

TCHAR *bodyptr, /* pointer to nmessage body */
i nt bodyl en, /* length of nessage body */
COR BOOLEAN first_seg, [* first segnent ? */

const TCHAR al arm.i d[ ALARM | D LEN+1],
const TCHAR fr i d[FR I D LEN+1],

const TCHAR user _or_serv_id[ COR MAX(USER I D LEN, SERVI CE | D LEN)+1],
const TCHAR ref id[AM REF | D LEN+1],
AM _STATE_TYPE acti on,

COR 14 seq_num

AM RESP_TYPE resp_type,

AM RESP_KEY key,

RECORD_PTR amar u_r oot ,

const TCHAR *conc_al arm.i d,

COR STATUS  *ret_stat);

Amar uExport int amaru_pass_root (

TCHAR *bodyptr, /* pointer to nmessage body */
i nt bodyl en, /* length of nessage body */
COR BOOLEAN first_seg, [* first segnent ? */

COR 14 seg_type ,

COR |14 seg len ,

TCHAR *seg_ptr ,

AM RESP_TYPE resp_type,

RECORD_PTR amar u_r oot ,

COR STATUS  *ret_stat) ;

Amar uExport int amaru_add updat e_stanp_r oot (

TCHAR *bodyptr, /* pointer to nmessage body */
i nt bodyl en, /* length of nessage body */
COR BOCLEAN first_seqg, [* first segnent ? */

const TCHAR al arm.i d[ ALARM | D LEN+1],
const TCHAR fr i d[FR I D LEN+1],

const TCHAR user _or_serv_id[ COR MAX(USER I D LEN, SERVICE | D LEN)+1],
const TCHAR ref id[ AM REF | D LEN+1],
AM _STATE_TYPE acti on,

COR 14 seq_num

AM RESP_TYPE resp_type,

AM RESP_KEY Kkey,

COR_STAMP upd_ti ne,

RECORD_PTR amar u_r oot ,

COR STATUS  *ret_stat);

Amar uExport int amaru_send_nsg_r oot (
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i nt port _id, [* I PC port where nessage is sent */

| PCDG *wrt _buf, /* Buffer containing nessage to be sent */
| PCDG *read_buf, /* Buffer to contain nessage received */
i nt read_buf | en, [* Maxi mum Length of read buffer */
TCHAR *al arm ngr i d, [* ldentifier of Al arm Manager */

RECORD_PTR amar u_r oot ,
COR STATUS  *ret_stat);
Amar uExport int amaru_send_comrent root (

TCHAR *bodyptr, /* pointer to nmessage body */
i nt bodyl en, /* length of nessage body */
TCHAR *alarm.id,

TCHAR *fr_id,

TCHAR *user_or_serv_id,

TCHAR *ref id,

TCHAR *al ar m conment ,

RECORD_PTR amar u_r oot ,
COR STATUS  *ret_stat);
Amar uExport int amaru_send_comrent ex_root (

TCHAR *bodyptr, /* pointer to nmessage body */
i nt bodyl en, /* length of nessage body */
TCHAR *alarm.id,

TCHAR *conc_alarm.id,

TCHAR *fr_id,

TCHAR *user_or_serv_id,

TCHAR *ref id,

TCHAR *al ar m conment ,

RECORD_PTR amar u_r oot ,
COR STATUS  *ret_stat);
Amar uExport int amaru_send_comment2_root (

TCHAR *bodyptr, /* pointer to nmessage body */
i nt bodyl en, /* length of nessage body */
TCHAR action, [* "Add, 'Delete */

TCHAR *alarm.id,

TCHAR *conc_alarm.id,

TCHAR *fr_id,

TCHAR *user_or_serv_id,

TCHAR *ref id,

TCHAR *al ar m conment ,

const COR_STAMP *pgent i e,

RECORD_PTR amar u_r oot ,

COR STATUS  *ret_stat);

Amar uExport int amaru_l ocal send_nsg(

i nt port id, /[* I PC port where nessage is sent */

| PCDG *wrt _buf, /* Buffer containing nessage to be sent */
| PCDG *read_buf, /* Buffer to contain nessage received */

i nt read_buf | en, /* Maxi mum Length of read buffer */
const TCHAR *alarmngr _id, [* ldentifier of Al arm Manager
COR_STATUS *ret _stat) ;

Amar uExport int amaru_l ocal _send_nsg_root (

i nt port id, /[* I PC port where nessage is sent */

| PCDG *wrt _buf, /* Buffer containing nessage to be sent */
| PCDG *read buf, /* Buffer to contain nessage received */
i nt read_buf len,/* Maxi mum Length of read buffer */

*/



const TCHAR *al arm ngr i d,
RECORD_PTR amar u_r oot ,
COR STATUS  *ret_stat) ;

Amar uExport int amaru_l ocal pass_nsg(
[* I PC port where nessage is sent */
/* Buffer containing nessage to be sent */
/* Buffer to contain nessage received */
[* Maxi mum Length of read buffer */
[* ldentifier of Al arm Manager */

i nt port _id,
| PCDG *wrt _buf,
| PCDG *read_buf,

i nt read_buf | en,
const TCHAR *alarm ngr _id,
COR_BOOLEAN rr,

COR STATUS  *ret_stat) ;
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[* ldentifier of Al arm Manager */

Amar uExport int amaru_|l ocal pass_nsg_root (

i nt port _id,

| PCDG *wrt_buf,

| PCDG *read_buf,

i nt read_buf | en,
const TCHAR *alarm ngr _id,
COR_BOOLEAN rr,
RECORD_PTR amar u_r oot ,
COR_STATUS *ret _stat) ;

[* I PC port where nessage is sent */
/* Buffer containing nessage to be sent */
/* Buffer to contain nessage received */
[* Maxi mum Length of read buffer */
[* ldentifier of Al arm Manager */

Amar uExport void amaru_term nate_r oot (RECORD PTR anmaru_root);

Amar uExport int amaru_del ete (

TCHAR user_or_serv_id[],
i nt dg_port i ndex,

| PCDG *send_buffer ptr,
TCHAR *send_body ptr,

i nt send_buffer | en,

| PCDG *recv_buffer ptr,
TCHAR *recv_body ptr,

i nt recv_buffer |en,
COR_BOOLEAN | ocal _send ,

struct cor_status *ret_stat) ;

Amar uExport int amaru_del ete root (

TCHAR user_or_serv_id[],
i nt dg_port i ndex,

| PCDG *send_buffer ptr,
TCHAR *send_body ptr,

i nt send_buffer | en,

| PCDG *recv_buffer ptr,
TCHAR *recv_body ptr,

i nt recv_buffer |en,
RECORD_PTR amar u_r oot ,
COR_BOOLEAN | ocal _send ,

struct cor_status *ret_stat) ;

Amar uExport COR |4 anu_request external _state managenent (

i nt port _id , [* I PC port where nessage is sent */
IPCDG *wt _buf , /* Buffer containing nessage to be sent */
i nt wbodyl en

IPCDG *read_buf , /* Buffer to contain nessage received */
i nt read_buf len , /* maxi mum | ength of read buffer */

const TCHAR *alarmngr _id , /*
COR _BOCOLEAN enabl e_support ,
const TCHAR  *proc_nane |,

Identifier of alarm nanager */
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const TCHAR *port nane , [* I PC port name for commto AVRP */

const TCHAR *port nane2 , [* I PC port nane to rcv updates */

const TCHAR *user _or _srv_id , /* assoc this id with this req. channel */
COR STATUS *ret_stat ) ;

Amar uExport COR |4 anmu_request external state nanagenent root (

i nt port _id , /[* 1 PC port where nessage i s sent
IPCDG *wt _buf , /* Buffer containing

i nt wbodyl en

|PCDG *read_buf , /* Buffer to contain

i nt read_buf len , /* maxi num | ength of

const TCHAR *alarmngr _id , /* ldentifi

COR _BOCOLEAN enabl e_support ,

*/
nmessage to be sent */
nmessage received */
read buffer */

er of al arm manager */

const TCHAR  *proc_nane |,

const TCHAR *port nane , [* 1 PC port name for commto AVRP */

const TCHAR *port nane2 , [* I PC port nane to rcv updates */

const TCHAR *user _or _srv_id , /* assoc this id with this req. channel */
RECORD_PTR amar u_r oot ,

COR _STATUS *ret_stat );

Amar uExport COR |4 anmu_get ext ngr_upd(
AMJ_UPDATE | NFO *panu_update_info ,

TCHAR *body ptr

i nt i,

COR_STATUS *ret _stat ) ;

Amar uExport int amaru_add verify gen_stanp(

TCHAR *bodyptr, i

const TCHAR *al arm.i d,
const TCHAR *user _or _serv_id,
int key,

int resp_type,
*nmeg_field,

int numfields,

nt bodyl en, TCHAR first_seg,
const TCHAR *fr _id,

const TCHAR *ref _id,
struct amnsg field

COR _BOCOLEAN havegenti ne, COR_STAMP

genst anp,
int cur_state, COR |14 cleared tine,
struct cor_status *ret_stat );
Amar uExport int amaru_add verify gen_stanp_root (
TCHAR *bodyptr, /* pointer to nmessage body */
i nt bodyl en, /* length of nessage body */
COR BOOLEAN first_seg, [* first segnent ? */
const TCHAR *alarm.d, [* [ALARM | D LEN+1] */
const TCHAR  *fr_id, [* [FR_I D_LEN+1] */
const TCHAR *user_or_serv_id, [/* [COR_MAX(USER |D LEN,
SERVI CE_| D_LEN) +1] */
const TCHAR *ref_id, [* [ AM REF | D_LEN+1] */
AM RESP_TYPE resp_type,
AM RESP_KEY  key,
AM MSG FI ELD nmsg_field[],
i nt num fi el ds,
COR BOOLEAN  havegenti ne,
COR_STAWP genti e,
i nt cur_state,
COR |14 cleared tine,
RECORD_PTR amar u_r oot ,
COR_STATUS *ret _stat);

#def i ne DECLARE_AMARU ROOT RECORD PTR anar u_r oot

amaru_tls_get()
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#i fdef _ cpl uspl us
Y oI* CH+ ¥/
#endi f
#i fdef _ cpl uspl us
#i ncl ude <inc_path/ipc. hpp>
Amar uExport int amaru_renote_send nsg(Cl PC *syst em DADDR
*daddr, COR_STATUS *retstat);
Amar uExport int amaru_renote_send nsg(Cl PC *i pc, const TCHAR *system
COR _STATUS *retstat);
Amar uExport int amaru_renote_send nsg_root(Cl PC *i pc, DADDR *daddr,
RECORD_PTR amar u_r oot ,
COR _STATUS *retstat);
Amar uExport int amaru_renote_send nsg_root(Cl PC *i pc, const TCHAR *system
RECORD_PTR amar u_r oot ,
COR _STATUS *retstat);

inline

Amar uExport int amaru_add _comment 2_root (

TCHAR *bodyptr, /* pointer to nmessage body */
i nt bodyl en, /* length of nessage body */
TCHAR *alarm.id,

TCHAR *conc_alarm.id,

TCHAR *fr_id,

TCHAR *user_or_serv_id,

TCHAR *ref id,

TCHAR *al ar m conment ,

const COR_STAMP *pgent i e,

RECORD_PTR amar u_r oot ,

COR_STATUS *ret _stat,

TCHAR acti on=AM_ COMMVENT_ACT_ADD /* 'A'dd, 'D elete */

)

{ return amaru_send_conmment 2_r oot (bodyptr, bodylen, action, alarm.id,
conc_alarmid, fr_id, user_or_serv_id,
ref id, alarmcomment, pgentine, amaru_root,

ret_stat) ;
}
inline
Amar uExport int amaru_del coment 2_root (
TCHAR *bodyptr, /* pointer to nmessage body */
i nt bodyl en, /* length of nessage body */
TCHAR *alarm.id,
TCHAR *conc_alarm.id,
TCHAR *fr_id,
TCHAR *user_or_serv_id,
TCHAR *ref id,
TCHAR *al ar m_conment ,
const COR _STAMP *pgenti e,

RECORD_PTR amar u_r oot ,

COR_STATUS *ret _stat,

TCHAR acti on=AM COMMENT_ACT_DELETE /[* "Add, 'Delete */

)

{ return amaru_send_comment 2_r oot (bodyptr, bodylen, action, alarm.id,
conc_alarmid, fr_id, user_or_serv_id,
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ref _id, alarmcomrent,

ret_stat) ;

}
#endi f

#endi f
#endi f

Error Codes Returned by AMRP

This section lists the error codes returned by the Alarm Management Resident Process (AMRP). The

error messages are located ininc_path/am_errors.h.

Number | Defined Constant Description

0 AM_SUCCESS Normal successful completion

1 AM_NONEXISTENT_ALARM_DEF Alarm definition not configured

2 AM_NONEXISTENT_CLASS Alarm class not configured

3 AM_NONEXISTENT_FR Factory resource not configured

4 AM_ROUTE_NONEXISTENT_ROLE Role not configured

5 AM_ALARM_DEF _IN_USE Tried to remove alarm from cache still in use
6 AM_ILLEGAL_SEGMENT lllegal segment type

7 AM_ALREADY_CLEARED Alarm already reset

8 AM_ILLEGAL_CURRENT_STATE lllegal current state

9 AM_ALREADY_ACKNOWLEDGED Alarm already acknowledged

10 AM_ILLEGAL_ACTION lllegal action in update

11 AM_SEQ_NUM_MISMATCH Generation sequence numbers don't match
12 AM_NO_ALARM_OCCURRENCE Alarm does not exist

13 AM_UR_NONEXISTENT_ROLE Role does not exist for User registration
14 AM_ALREADY_LOGGED_IN User already logged in

15 AM_NOT_LOGGED_IN User not logged in

16 AM_UNEXPECTED_CASE Unexpected case

17 AM_ILLEGAL_ALARM_TRANSITION lllegal alarm state transition

18 AM_UNKNOWN_STATE Unknown alarm state

19 AM_ILLEGAL_FILTER lllegal filter

20 AM_TERMINAL_NOT_LOGGED_IN Terminal not logged in

21 AM_NONEXISTENT_ALLOCATED_PROC | Allocated process does not exist

pgenti me, amaru_root,
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22 AM_FIELD_NUM_MISMATCH Number of fields does not match alarm def
23 AM_UNKNOWN_REQUEST Unknown request

24 AM_STATE_CMD_MISMATCH AM command state mismatch

25 AM_UR_CARADD_ERR Communication error with User registration
26 AM_UR_LL_FAILURE Communication to User registration lost

27 AM_IPC_WRITE_PORT_ERR ipc_write_port error

28 AM_IPC_XLATE_ERR ipc_xlate error

29 AM_FIELD _TYPE_MISMATCH Field type does not match alarm def

30 AM_MASTER_SLAVE_DEADLOCK Active / Standby deadlock

31 AM_ALREADY_SLAVE Process is already standby

32 AM_NOT_MASTER Process is not master

33 AM_JRNL_SLAVES_ EXIST Standby processes exist

34 AM_JRNL_RECOV_ERR Temporary dump file exists

35 AM_JRNL_UNKNOWN_ERR Unknown state number for recover

36 AM_JRNL_NOT_DATAGRAM Not the regular IPC-buffer is used

37 AM_NO_FRS No resources associated with this alarm manager
39 AM_NO_DEFAULT_SETUP No default setup

40 AM_NONEXISTENT_SETUP Non-existent setup

41 AM_NO_HELP_AVAIL No help file available

42 AM_HFILE_READ_ERR Help file read error

43 AM_INVALID_PRIM_FILTER The primary filter in the setup is invalid

44 AM_DUP_EXTMGR_ALARM Another XASMgr has gen'd this alarm - Can't distinguish
45 AM_INV_EXTMGR_ACTION Requested XASMgr action invalid

Error Codes Returned by AMARU

This section lists the error codes returned by the Alarm Management Resident Utilities (AMARU).
The error messages are located in inc_path/amaru_err.h.

Number

Defined Constant

Description

1010

AMARU_UNKNOWN_ALARM_MGR

Unknown Alarm Manager




Chapter 4. Alarm Interested Process AP

About the Alarm Interested Process API

Y ou can use the Alarm Interested Process APl (AMIP API) to create a process that receives alarm
information from the CIMPLICITY Alarm Manager. Y ou can then process the information as you
wish. For example, you can write the information to alog file or send it to an output device.

Contents of the Alarm Interested Process API

Thefollowing isalist of al files distributed with the Alarm Interested Process API. Thefilesare
loaded into the directories indicated. The environment variable % BSM_ROOT % isthe directory
where the CIMPLICITY software was installed.

Include filesin %BSM_ROOT%\api\include\inc_path are:

alarmapi.h cor_thread.h
am_defs.h cor_time.h
am_errors.h | ddl.h
amap_defs.h | examgr.h
amaru_err.h | ipc.hpp
amdd_cmd.h | ipcerr.h
amdd_cont.h | mf_defs.h
amdd_defs.h | mfamupdi.h
amip.h mfpmterm.h
cor.h mfstatus.h
cor_event.h | netcom.h
cor_mutex.h | rcm.h
cor_os.h rtr_bcst.h
cor_stat.h sc_recs.h
Source filesin %BSM_ROOT%\api\amip are:
amip.cpp | makefile
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Source filesin %BSM_ROOT%\api\amipsample are:

makefile | amipsample.cpp | amipsample_exe.vcxproj

Source filesin %BSM_ROOT%\api\lib are:

amaru.lib | fasrtl.lib

amip.lib ipc.lib

corutil.lib | cim_mf.lib

ddl.lib cim_sc.lib

examgr.lib

Notes on I nternationalization for the Alarm Interested
Process API

» Work with strings
» Recommended reading

Work with strings

This APl iswritten for the international environment. In an international environment, stringsin
CIMPLICITY software can be multi-byte strings. If you want your code to conform to international
standards, It is recommended that you do the following when working with strings:

* Use the TCHAR macros found in TCHAR.H.

* Declare string buffers as TCHAR] | . Declare string pointers as TCHAR* or LPTSTR.

» Wrap string and character constants with the _T() macro.

*Usethe _tcs... () functionsinplaceof thestr... () functions. For example, use _t csl en()
inplaceof strlen().

* Be careful when incrementing a pointer through a string. Remember that alogical character may
occupy one or two TCHAR units. So replace code that looks like this:

char *cp;
for (cp = string; *cp '="\0'; ++cp)
{
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with code that looks like this:

TCHAR const *cp;

for (cp = string; *cp !'=_T(\0"); cp = _tcsinc(cp))
{

+ Avoid using avariable to hold the value of alogical character. Instead, use a pointer to a
character in the string. In particular, avoid the _t csnext ¢c() macro, because the value it returns
appears to be incompatible with some of the C runtime library functions.

» Use thefunctions _t ccpy() and _t ccnp() with string pointersinstead of using the = and ==
operators on characters.

* UseGet StringTypeEx() instead of the character classification macros such as i st al pha() .

» Use Char Upper () and Char Lower () instead of _t oupper () and _t ol ower ().

Recommended reading

Microsoft has several good papers on writing international code on its Developer Network CD and
itsweb site. To find documentation on the web site, go to http://msdn.microsoft.com/default.asp and
search for MBBCS.

For documentation on globalization, go to http://www.microsoft.com/globaldev/.

The following book is also available:

« Schmitt, David A., Internationalization Programming for Microsoft® Windows®, ISBN
1-57231-956-9

AMIP API Class Reference

AMIP API Class Reference

The Alarm Interested Process API gives you the classes command handlers, and notify handlers you
need to create your own application.

Classes

Command Handlers
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Classes
Classes

The classes included in the AMIP API encapsul ates alarm messages and inter-process
communications.

» CAlarmUpdatelnfo
* CAMIPBase

CAMIPBase

Encapsulates interprocess communications messages. The structureis:

{
publ i c:
CAM PBase( ) ;
~CAM PBase() ;
enum Error
{
error No=0, /1 no error
errorl pcRegi ster, /1 1 PC Regisration Failure
error MemAl ocateFailed, // MemAlloc failed
error ReserveEvent Fl ags, // event flag could not be reserved
errorlnit, [l Error in initialization
errorStart, /[l Error in Starting the process
error ReadPort , /1 Error in Reading port
errorl PC, /1 1PC Error
error Rout er Di ed, /1 router died
errorParnterDied, /| partner process died
err or DGAUnl oad, [l error in datagram unl oad
i
BOCL Start (BOOL bAsync=FALSE);
BOOL Stop();
BOOL I sRunni ng() ;
i nt Get LastError();
[l virtual functions
virtual void OnAl ar m nf o( CAl ar mJpdat el nf o *pAl ar m nf 0) =0;
virtual void OnShut down() =0;
virtual void OnSt at us( COR_STATUS *pSt at us) =0;
virtual void Not i f ySt opOnError () ;
b

Thisis the abstract base class from which you drive an AMIP object. An AMIP object provides
member functions for informing Alarm update to the application.

The constructor of CAMIPBase takes care of connecting to CIMPLICITY project.
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Start () startsthe process of informing alarm update. This process can be synchronous or

asynchronous.

* The synchronous St ar t () waits until the process is shutdown.
» The asynchronous St art () can be stopped by St op() .

St op() stopsthe process of informing alarm update.

Get Last Error () returnthelast error value. The error values are :

Error Code

Description

errorNo

No error

errorlpcRegister

IPC Registration Failure

errorMemAlocateFailed

Memory allocation failed

errorReserveEventFlags

Event flag could not be reserved

errorlnit Error in initialization
errorStart Error in starting the process
errorReadPort Error in Reading port
errorlPC IPC Error

errorRouterDied

Router terminated

errorParnterDied

Partner process terminated

errorDGUnload

Error in datagram unload

CAlarmUpdatelnfo

Encapsulate the alarm update information. The structureiis:

cl ass CAl ar npdat el nf o

{
publi c:

CAl ar mJpdat el nf o() ;

~CAl ar mpdat el nfo(){};
CAl ar mJpdat el nf o( AM_UPD_| NF am upd_i nf);
AM STATE_TYPE prev_st at e;

AM STATE_TYPE request ed_acti on;

AM STATE_TYPE final _state;

COR_STAWP
COR |14
COR |14
COR |14
char

char

genti ne; /1
generated_tine; //
cleared tine; /1
anr p_sync; /1

traditional tinestanp
alarmduration start tine
alarmduration end tinme
al arm durati on AVRP sync

al arm_ i d[ ALARM | D_LEN+1]

fr_id[ FRID LEN+1]:
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char ref id[AM REF | D LEN+1];
char class_ i d[ CLASS | D LEN+1];
char al arm nsg[ ALARM MSG LEN+1] ;
COR I1 log file;

Command Handlers
Command Handlers

The command handlers included in the Alarm Interested Process API let you process an alarm
message, process a status block, perform shutdown operations and handle critical errors.

» OnAlarminfo

* OnStatus

» OnShutdown()

* NotifyStopOnError()

OnAlarminfo

This handler is called whenever anew alarm or event message is received by the AMIP API
application.(CAlarmUpdatel nfo * pAlarminfo)

The pAl ar ml nf o isa pointer to the Alarm Information structure defined in the CAlarmUpdatel nfo
class.

Place all the code you need to process a message in this command handler.

OnStatus

This handler is called whenever an internal error message is received. Supply code to log the
message to either the CIMPLICITY Status Log for your project or a user defined status log.
(COR_STATUS *pStatus)

Thepst at us isapointer to the COR_STATUS status block. The COR_STATUS structure is
defined in cor_stat.h.

OnShutdown()

This handler is called whenever a shutdown is requested.

Place all the code you need to handle your application shutdown in this command handler.



Open Interface API Reference | 4 - Alarm Interested Process API | 136

NotifyStopOnError()

This handler is called whenever acritical internal error has occurred. Supply code to perform all
actions necessary to perform a clean exit.

The possible critical error values for the AMIP API are defined in the CAMPIBase class asisthe
GetL astError() function you can use to get the last error value.

Use the Alarm Interested Process (AMIP) API

Use the Alarm Interested Process (AMIP) API

) Important: In order to use the Alarm Interested Process API, you must have the following
software installed on your computer:

* Microsoft Visual C++ Version 2017.
* CIMPLICITY Base System and Alarm Management APl software.

[92]
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About the Sample Program

The Alarm Interested Process API contains a sample program that demonstrates the use of this
API. You can find the source file and make file for this program in the %BSM_ROOT %api
\AMIPSAMPLE directory. It contains:

amipsample.cpp Sample application source code.

makefile Creates the sample executable.

Amipsample_exe.vexproj | Visual Studio project to create the sample executable.
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This sample program receives alarm messages from the Alarm Manager and writes the data to the
sample.log file in the root directory of the drive where the program is run.

Y ou can run this program in synchronous or asynchronous mode.

* In synchronous mode, the program waits in CAM PSanpl e until it receives an alarm message,
then processes the message.

* In asynchronous mode, the program places the call in CAM PSanpl e, then is free to do other
things until amessage is received.

Y ou can use the project provided with the sample as abasis for constructing projects for your own
applications.

|=/ Note: Depending on how you install Visual C++, the INCLUDE, LIB, and PATH environment
variables may not be automatically set when you install MSDEV. If they are not set, you will have to
set them manually or run the following to set them before building any user programs:

for /F "tokens=* USEBACKQ' % in ( "%ROGRAMFI LES(x86)% M cr osoft Vi sual
St udi o\ I nstal | er\vswhere. exe" -property installationPath’) do set VSPATH=
% cal |l "%/SPATH% Conmon7\ Tool s\ VsDevCnd. bat "

Y ou can any existing or any newly created project to create (page 137) and run (page 138) the
executable for the sample program.

Sep 1. Create the Sample Program Executable

1. Click Start on the Windows task bar.
2. Select (All) Programs>Proficy HMI SCADA - CIMPLICITY version>Demo Pr oj ect.

The Demo project opensin the CIMPLICITY Workbench.

3. Click Tools>Command prompt on the Workbench menu bar.

A Command Prompt window opens.

4. Type the following commands:
<drive>:
cd YBSM ROOTY%api

Where
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<drive> isthe disk where your CIMPLICITY softwareisinstalled.

5. (If the environment variables are not set automatically) issue the following command to set
them:

for /F "tokens=* USEBACKQ' % in (" "%ROGRAMFI LES(x86) % M cr osof t
Vi sual Studio\lnstaller\vswhere.exe" -property installationPath’) do
set VSPATH=% cal | "%/SPATH% Comrmon7\ Tool s\ VsDevCnd. bat "

This ensures that your environment variables (in particular “BSM _ROOT%and %S| TE_ROOT%) are
set correctly.

6. Start Visual Studio:

devenv CinplicityAPl.sln

7. Open Solution Explorer.
8. Right-click amipsample_exe to build the project.

9. Select Build on the Popup menu.

Sep 2. Run the Sample Program
Step 2. Run the Sample Program

Follow the steps below to run amipsample.exe, in a project:

1. Configure an Alarm Log Printer.
2. Run the process from the Command Prompt window.
3. Use the Car Wash demo screen to generate alarms for the sample program to process.

|=/ Note: You can also use this procedure to test your application executable.

Step 2.1 | Configure an Alarm Log Printer for the Sample Program.

(page
139)

Step 2.2 | Start the Sample Program.

(page
140




Open Interface API Reference | 4 - Alarm Interested Process API | 139

Step 2.3 | Generate Alarms for the Sample Program to Process.
(page
141)

Step 2.1. Configure an Alarm Log Printer for the Sample Program

1. Select the Alarm Printer icon in the Workbench left pane.
2. Open a New Alarm Log Printer dialog box..

3. Enter the printer name in the Name field
MNew Alarm Log Printer &

4. Click OK.

The Alarm Printer dialog box opens.

5. Check the check boxes required for your system and enter fields to do the following.

Alarm Printer - MASTER_SAMPLE it

General | Layout | Date/Time Fomat

¥ Log gvenits
| Log alams
Alamn logging ophions
+ | Generated alams All slarm clazses
7] Acknowledged slarms  Alarm class:  HIGH :ﬂ L
| Reset alamz

| Deleted alams

Ouiput  CATESTLOG

ok || camel || geok |[ Hew

Option | Description

Log Sends logged events to the specified printer or file.
events
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Log Enables alarm logging options. Types of logged alarm that can be checked are:
alarms » Generated alarms
» Acknowledged alarms
* Reset alarms
* Deleted alarms
Checked | Sends logged alarm data to the specified printer or file. Note: Check all logged alarm
check boxes if you are working with the SAMPLE program.
Clear Ignores the logged alarms.
All alarm classes
Checked | Sends data for all alarm classes in the selected categories to the specified printer or file.
Clear Enables Alarm Class. Sends data for the selected alarm class in the selected categories to
the specified printer or file.
Output | Name of the device or path and file to which the data will be sent. Example Enter c:\test.log
6. Click OK.
Result: The Alarm Printer dialog box closes. The printer name displays in the Workbench right
pane.
HFPmﬂZIMP.geF- CIMPLICITY Workbench o [ [ |
Fil= Edit Cornputer FProject Wiew Tools Help
R &S [Hi)
=23 Project : Mame Hode D | Destination || 74
4 :3": i:"*': AMLP_MASTER_SAMPLE MASTER  [CATESTLOG =
T Lbjects =
!: Tlasses ‘f'!
+- & Points
8 Albms
7§ Alarm Setups
1 Alarm Classes [=
4 Alarm Strings &
L — ;
._.,, Alarrm OPC Chent -
T Alarm Blocking =
o @ Alarm Translatar o
Seript Engine )
Equlpmeeﬂ . '] i b H.Ii

Ready

Stop

7. Click Project>Configuration Update on the Workbench menu bar.

Step 2.2. Start the Sample Program

1. Start

the project.

2. Open the CIMPLICITY Process Control window.

3. Do thefollowing.
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2 CIMPLICITY Process Control

Project: [CIMPDEMD | A
| W
Mode:  [ALBMUSBI
Process Name Stalus
AMRP Runining Statt Process
CaL_RP Rurnining
DL_RP Rurnning D
DYNCFG Rurring ,Stop Process |
EM_RP Runining
MASTER_PTDP_RP Rurining Start Al |
MASTER PTMO RP Running
C LR Stop All |
PTDL_RP Runining
PTX_RP Rurining
SPC_DRINK Hae” | Refesh |
Ba | Hep |

A | Select the project in the Project drop-down list.

B | Click Connect.

C | Select MASTER_SAMPLE.

D | Click Stop Process.

4. Close the process Control window.
5. Click Tools>Command prompt... on the Workbench menu bar.
6. Enter the following command in the Command Prompt window:
SET PRCNAM=SAMPLE
to set the PRCNAM environment variable.
Note: The name you use here must match the name you entered in the New Alarm Log
Printer dialog.
7. Run the sample program.
* To run the program in synchronous mode, type:

AM PSAMPLE
« To run the program in asynchronous mode, type:

AM PSAVPLE ASYNC
Step 2.3. Generate Alarms for the Sample Program to Process

1. Click Start on the Windows task bar.
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2. Select (All) Programs>Proficy HMI SCADA - CIMPLICITY version>CimView.
3. Select the Water_Delivery.cim screen in the project name>screens directory.

4. Click Start.

5. Click Auto.

After afew minutes, you can check the test.log file to verify that alarms are being logged.

Sep 3. Write your AMIP Application
Step 3. Write your AMIP Application

Use amipsample.cpp as atemplate for writing your application. Y ou will need to provide your own
application code for:

*main

*OnAl arm nfo

* OnSt at us

e OnShut down

* Noti fySt opOnError

Step 3.1 | Compile and Link Your AMIP Application.

Step 3.2 | Test your AMIP Application.

Step 3.1. Compile and Link your AMIP Application

1. From the Start menu, open the CIMPLICITY menu.
2. Select your project.

3. Inthe CIMPLICITY Workbench for your project, select Command prompt... from the Tools
menu.

This ensures that your environment variables (in particular %BSM_ROOT% and
%SITE_ROOT%) are set correctly.

4. In the Command Prompt window, issue the following commands:
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<drive>:

cd <directory>

where <drive> isthe disk where your CIMPLICITY software isinstalled, and <directory> is
your application project directory.

5. If the environment variables are not set automatically, issue the following command to set them:

for /F "tokens=* USEBACKQ' % in (" "%ROGRAMFI LES(x86)% M cr osof t
Vi sual Studio\lnstaller\vswhere. exe" -property installationPath’) do
set VSPATH=% cal | "%/SPATH% Comrmon7\ Tool s\ VsDevCnd. bat "

6. Start Visual Studio:

devenv <solution>

where;

<solution> isthe Visual Studio solution containing your project.
7. Build your project.
Step 3.2. Test your AMIP Application

Y ou can test your application using any project. Just execute the same steps (page 138) for your
application that you did for the sample program.

Sep 4. Integrate your AMIP Application with a CIMPLICITY Project
Step 4. Integrate your AMIP Application witha CIMPLICITY Project

After you have verified that your application works correctly, you can integrate it into your
CIMPLICITY project.

The necessary stepsto integrate your AMIP application into a CIMPLICITY project involves three
distinct parts.

Step 4.1 | Create a configuration file for your application.
(page
144)

Step 4.2 | Modify the system registry to inform CIMPLICITY software of the application.
(page
145)

When these procedures are followed correctly, the process will start when your CIMPLICITY project starts.
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Step 4.3 | Configure the project for your AMIP process.
(page
146)

After you complete these procedures, your AMIP process runs automatically when you start your
CIMPLICITY project.

Step 4.1. Create the Configuration File

1. Place your AMIP application executable in the %0BSM_ROOT%exe directory (if you used
the default directory during installation, thisiswill be c:\Program Files (x86)\Proficy\Proficy
CIMPLICITY\EXE.

2. Create afile called <appname>.RPin %BSM_ROOT%bsm_data, where <appname> can be any
name of your choosing (the name will be used again in the system registry).

Note: The <appname>.RP fileisan ASCII filein CIMPLICITY standard IDT format.

3. Edit <appname>.RP using the Notepad.

4. Enter the following on thefirst line:

|_*

5. On the second line, enter information in the following fields. Separate the fields with vertical
bars (| )

Node Location Enter MASTER.

Process ID The process identifier. Create short identifier for the process

Image Name Name of the executable.

Service ID The Service identifier. Use the Process ID.

Subsystem ID The subsystem identifier. Use Process ID.

Object Name The object name. Use Process ID.

Priority The priority of the process. Set this to 20.

PM Flags Process management flags to indicate if check in is required. Use 0.
Max. per Node Maximum number of this process which can run on a single node.
Multiple Per System | Can this process run on more than one node. Enter 0.

Startup Type Use RP. The process will be started after device communication processes.
Description Description of the process. Whatever you desire.

The contents of a sample APPNAME.RP file follow:
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| _*
ANY| SAMP_APP| BSM_ROOT: [ EXE] SAMPAPP. EXE| SAMP_APP| SAVP_APP| -
SAVP_APP| 20| 0| 1| 1| O] RP| SAMPLE APPLI CATI ON

Step 4.2. Update the System Registry

Y ou will need to add some entries to the Registry to allow the CIMPLICITY Configuration program
to recognize your new application.

o Warning: Making changes to the registry is very dangerous and should be done with care.

1. Run regedit.exe (or regedt32.exe.
2. Select the following in order:
HKEY_LOCAL_MACHINE
SOFTWARE
GE Fanuc
CIMPLICITY
HMI
Version (where version is your currently installed version )

Products

3. Select New Key on the Edit menu to add a key for your new product. The Key Name must
match the prefix you gave to your .RP file (it does not have to be an IC product number).

4. Select New String Value on the Edit menu
a. Enter Namein the field provided
b. Press Enter twice.
c. Inthe Value data field, enter the name that you want to be displayed for the option when
you create a project.

5. Select New String Vaue on the Edit menu.
a. Enter Serial Number in the field provided
b. Press Enter.

6. Select New String Value on the Edit menu.,
a. Enter Typein thefield provided
b. Press Enter twice.
c. Inthe Value data field, enter App.
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7. Exit from the registry.

Step 4.3. Configure the Project

1. Open your project's CIMPLICITY Workbench.
2. Select Properties... from the Project menu, or click the Settings button on the Toolbar.
3. Inthe General tab of the Project Properties dialog, select the new application option.
4. Click OK to close the diaog.
5. Select Command Prompt... from the Tools menu.
6. I'ssue the following commands:

<drive>:

cd YBSM ROOT%VASTER

| DTPOP ALARM | NTPROC

This generates the alarm_intproc.idt file.

7. Open alarm_intproc.idt file using atext editor (such as Notepad).
8. Add the following line to the end of thefile:
| <service_id>| $ALL$| 0] B.

where <service_id> isthe Service ID you entered in the <appname>. RP file.

9. Savethisfile and exit the text editor.
10. Issue the following command:

SCPCP ALARM | NTPROC

11. Exit the Command Prompt window.

12. Perform a configuration update of the project.
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About the External Alarm Sate Management API

Y ou can use the External Alarm State Management API to create an External Alarm State Manager
(XASMgr) to manage CIMPLICITY aarms. An External Alarm State Manager can generate alarms
within CIMPLICITY aarm management and maintains complete control over the state transitions of
those alarms.

State transitions of CIMPLICITY alarms are normally driven by responses from CIMLPLICITY
software or custom alarm viewers. When one of these viewers, under user direction, generates a
response to an alarm, the CIMPLICITY Alarm Manager normally transitions the alarm based on its
internal criteria.

If darms are generated by an XASMgr process, the CIMPLICITY Alarm Manager does not
transition these alarms, but passes their user responses to the XASMgr that generated the alarm. The
XASMgr then decides whether the response to the alarm should be applied. If it decides the response
can be applied, it passes the response back to the CIMPLICITY Alarm Manager.

|=/ Note: The Repeat, Acknowledge, and Reset timeouts are not applied by the Alarm Manager
to alarms generated by an XASMgr. If you require this functionality for alarms managed by an
XASMgr, the XASMgr must provide that functionality and send appropriate action requests to the
Alarm Manager.

The following C++ classes are included in this API to aid you in utilizing CIMPLICITY Alarm
Management:

» AlarmGen
» CExternal AlarmManager

Use the AlarmGen class to generate alarms for and send responses to the Alarm Manager. Use the
CExternal AlarmManager class to develop your XASMgr process.

Notes on Internationalization for the External Alarm Sate
Management API

» Work with strings.
» Recommended reading.
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Work with strings

This APl iswritten for the international environment. In an international environment, stringsin
CIMPLICITY software can be multibyte strings. If you want your code to conform to international
standards, it is recommended that you do the following when working with strings:

* Use the TCHAR macros found in TCHAR.H.

* Declare string buffers as TCHAR] | . Declare string pointers as TCHAR* or LPTSTR.

» Wrap string and character constants with the _T() macro.

* Usethe_tcs... () functionsin placeof thestr. .. () functions. For example, use _t csl en()
inplaceof strlen().

* Be careful when incrementing a pointer through a string. Remember that a logical character may
occupy one or two TCHAR units. So replace code that looks like this:

char *cp;

for (cp = string; *cp !'="'\0"; ++cp)
{

}

with code that looks like this:
TCHAR const *cp;
for (cp = string; *cp !'= _T('\0"); cp = _tcsinc(cp))

{

« Avoid using avariable to hold the value of alogical character. Instead, use a pointer to a
character in the string. In particular, avoid the _tcsnextc() macro, because the value it returns
appears to be incompatible with some of the C runtime library functions.

» Use thefunctions _t ccpy() and _tccmp() and string pointers instead of the = and == operators
on characters.

* UseGet StringTypeEx() instead of the character classification macros such as_i st al pha() .

» Use Char Upper () and Char Lower () instead of _t oupper () and _tolower().
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Recommended Reading
Microsoft has several good papers on writing international code on its Developer Network DVD and

itsweb site. To find documentation on the web site, go to http://msdn.microsoft.com/default.asp and
search for MBBCS.

For documentation on globalization, go to http://www.microsoft.com/globaldev/.

The following book is also available:

« Schmitt, David A., Internationalization Programming for Microsoft® Windows®, ISBN
1-57231-956-9

For more information about this book, go to http://mspress.microsoft.com/books/2323.htm.

External Alarm State Management Getting Started

External Alarm Sate Management Getting Sarted

In order to use the External Alarm State Management API for the current CIMPLICITY release, you
must have the following software installed on your computer:

* Microsoft Visual Studio C++ 2017.
* CIMPLICITY Base System and Alarm Management APl software.

1 Create an XASMgr API application.
(page

153)

2 Write an XASMgr application.

(page

167)

3 Compile and link the XASMgr application.
(page

168)

4 Test the XASMgr application.

(page

169)

5 Integrate the XASMgr application with a CIMPLICITY project.
(page

169
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External Alarm Sate Management APl Contents

Thefollowingisalist of al files distributed with the Alarm Management API. Thefiles are loaded
into the directories indicated. The environment variable 8SM ROOT%is the directory where the
CIMPLICITY software was installed.

Includefilesin ¥BSM ROOT% api \ i ncl ude\i nc_pat h are:

alarmapi.h cor_thread.h

am_defs.h cor_time.h

am_errors.h | ddl.h

amap_defs.h | examgr.h

amaru_err.h | ipc.hpp

amdd_cmd.h | ipcerr.h

amdd_cont.h | mf_defs.h

amdd_defs.h | mfamupdi.h

amip.h mfpmterm.h

cor.h mfstatus.h

cor_event.h | netcom.h

cor_mutex.h | rcm.h

cor_os.h rtr_bcst.h

cor_stat.h sc_recs.h

Sourcefilesin ¥BSM ROOT% api \ anxasngr are

makefile | amxassample.cpp | amxassample_exe.vcxproj

Sourcefilesin ¥B8SM ROOT% api \ | i b are:

amaru.lib | fasrtl.lib

amip.lib ipc.lib

corutil.lib | cim_mf.lib

ddl.lib cim_sc.lib

examgr.lib | rcm.lib

External Alarm State Management APl Sample Program
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The External Alarm State Management API contains a sample program that demonstrates the use
of this API. You can find the source file and make file for this program in the ¥8SM_ROOT% api
\ anmxasngr directory. It contains:

amxassanpl e. cpp The sample application source code.

Anxassanpl e_exe. vexproj | Visual Studio project that creates the sample executable.

makefile Makef i | e that creates the sample executable.

This sample program generates up to ten alarms and processes Acknowledge, Clear, and Delete
requests passed to it by the Alarm Manager.

|5/ Note: The program generates each of the alarms you create, then repesats the first three alarms
every thirty seconds.

Y ou can use the project provided with the sample as abasis for constructing projects for your own
applications.

|5/ Note: Depending on how you installed Visual C++, the INCLUDE, LIB, and PATH
environment variables may not be automatically set when you install MSDEV. If they are not
set, you will have to set them manually or run the following to set them before building any user
programs.

for /F "tokens=* USEBACKQ' % in ( "%ROGRAMFI LES(x86)% M crosoft Visual
Studi o\ I nstal |l er\vswhere. exe" -property installationPath’) do set VSPATH=
% call "%/SPATH®W Common7\ Tool s\ VsDevCnd. bat "

* Y ou can use any project to create and run the executable for the sample program.
« Create a sample program.
* Run a sample program.

Create a Sample Program

1. From the Start menu, select the CIMPLCIITY menu.
2. Select aproject.
3. Inthe CIMPLICITY Workbench, select Tools>Command Prompt.

This ensures that your environment variables (in particular “BSM ROOT%and %S| TE_ROOT%) are
set correctly.

4. In the Command Prompt window, issue the following commands:

<drive>:



Open Interface API Reference | 5 - External Alarm State Management API | 152

cd YBSM ROOT% api

where <drive> is the disk where your CIMPLICITY software isinstalled

5. If the environment variables are not set automatically, issue the following command to set them:

for /F "tokens=* USEBACKQ' % in (" %ROGRAMFI LES(x86) % M cr osof t
Vi sual Studio\lnstaller\vswhere.exe" -property installationPath’) do
set VSPATH=% cal | " %/SPATH% Conmon7\ Tool s\ VsDevCnd. bat "

6. Start Visual Studio:

devenv CinplicityAPl.sln

7. Open the Solution Explorer.
8. Right-click amxassample_exe.
9. Select Build on the Popup menu.

The sample program in the project is amxassample.exe.

10. Create the R1 resource and assign it to al available users.

11. Create 10 dlarms. When you create each alarm, enter/select the following values.

Property Value

Alarm IDs Name the alarms as follows.
LONG_NAME_POINT_123456789123456789123456789_TEST1
LONG_NAME_POINT_123456789123456789123456789_TEST2
LONG_NAME_POINT_123456789123456789123456789_TEST3
LONG_NAME_POINT_123456789123456789123456789 _TEST4
LONG_NAME_POINT_123456789123456789123456789 TEST5 TEST6 TEST7
TEST8 TEST9 TESTI10

Alarm Definitions | Alarm Class Select High.
Alarm Type Leave blank.
Maximum Stacked Set to 20.
Alarm Message Enter text (e.g. for Test 1 enter TEST1 Alarm).

Alarm Routing Route to all users. Note: Add the USER role to the Configured Roles For Alarm list.

Alarm Options Deletion Requirements Check both check boxes.

Automatic Actions Select None.

Manual Reset Allowed Check the check box.
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12. Update the project's configuration.

13. Start the project.

14. When project startup is complete, select Command prompt... from the Tools menu.
15. To run the sample program. type:

AMXASSAMPLE

16. The sample program starts generating alarms.

|5/ Note: The program generates all ten alarms, and then repeats the first three alarms at thirty
second intervals.

17. Y ou can acknowledge, reset and delete these alarms through an Alarm Viewer.
The Alarm Manager sends the action you request to the sample program. The sample program
then asks you if you want to perform the action you requested. If you confirm the action, the
sample program sends a message to the Alarm Manager to execute the action. If you do not
confirm the action, it is not performed.

1. Create an XASMgr API Application

1. Create an XASMgr API Application

The External Alarm State Management API gives you the classes (page 153) , command handlers
(page 161) , and notify handlers you need to create your own application.

* Classes

» AlarmGen methods
» CExterna AlarmManager M ethods and Command Handlers

Classes
Classes

The classes included in the XASMGR API encapsul ate the methods and handlers used to generate
and process alarm messages.

» AlarmGen
» CExternal AlarmManager
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AlarmGen

Encapsulates the sending of alarm generation and response messages to the Alarm Manager. The
structureis:

cl ass Al arnzen (page 155)
{
public:
Al ar nen (page 157) ();
int InitializeAnGen (page 160) (int portlndex);
voi d ResetFields (page 161) ();
voi d AddFi el d (page 156) (LPCTSTR val ue);
voi d AddFi el d (page 156) (int val ue);
Gener at eAl arm (page 159) (LPCTSTR al arm d, LPCTSTR fr, LPCTSTR refld);
Gener at eAl arnfSt anp (page 159) (LPCTSTR al arm d, LPCTSTR fr, LPCTSTR
refld, COR_STAMP st anp) ;
AckAl arm (page 156) (LPCTSTR al arml d, LPCTSTR fr, LPCTSTR refld);
Reset Al ar m (page 160) (LPCTSTR al arml d, LPCTSTR fr, LPCTSTR refld);
Del et eAl arm (page 158) (LPCTSTR al arm d, LPCTSTR fr, LPCTSTR refld);

AckCAAl ar m LPCTSTR al arm d, LPCTSTR fr, LPCTSTR refld, Changeapproval | nf o*
ptr CAQoj );

Reset CAAl arm (LPCTSTR al arml d, LPCTSTR fr, LPCTSTR refld,
Changeappr oval | nf o* ptr CAQhj ) ;

Del et eCAAl ar m (LPCTSTR al arm d, LPCTSTR fr, LPCTSTR refld,
Changeappr oval | nfo* ptrCAGh] );

}

CExternal AlarmManager

Encapsulates the methods and handlers used to generate and process external alarms.

cl ass EXTMGRAPI EXPORT CExt er nal Al ar mvanager (page 161) : public Al arnmGen
{
public:

CExt er nal Al ar mvanager () ;

vi rtual ~CExternal Al ar mvanager () ;

BOOL Start (page 162) (BOCL bAsync=FALSE);

BOOL Stop (page 163) ();

i nt GenerateAl arnStanpWthVerify (page 167) (LPCTSTR al arm d,
LPCTSTR fr,
LPCTSTR refld,
int state,

COR_STAMP st anp,
COR |4 cl earedTine);
virtual void OnAl ar mMAck (page 164) (LPCTSTR al arml d,
LPCTSTR frld, LPCTSTR refld);
virtual void OnAl arnCl ear (page 165) (LPCTSTR al arm d,
LPCTSTR frid,
LPCTSTR refld);
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virtual void OnAl armDel (page 165) (LPCTSTR al armi d,
LPCTSTR frld, LPCTSTR refld);
virtual void OnsShut down (page 163) () =0;
virtual void Onlnited (page 163) ();
BOOL I sRunni ng (page 163) () const {return m bRunning;};
voi d report _error (page 166) (LPCTSTR nane, int X,
COR_STATUS *stat);

}

Thisisthe abstract base class from which you drive an XASMgr object. An XASMgr object provides
member functions for processing alarm messages.

The constructor of CExt er nal Al ar mvanager takes care of connecting to a CIMPLICITY project.

Start () startsthe process of generating alarms and monitoring their state changes. This process can
by synchronous or asynchronous.

* The synchronous St ar t () waits until the process shuts down.
* The asynchronous St ar t can be stopped by St op() .

St op() stopsthe process of generating alarms and monitoring alarm state changes.

AlarmGen Methods

AlarmGen Methods

The AlarmGen methods provide a partial wrapper around basic functionality that existsin the
AMARU library C functions. Thiswrapper isintended to simplify the effort required on the part of a
developer to generate alarms for and send alarm responses to the CIMPLICITY Alarm Manager.

Methods include:

» AckAlarm

* AckCAAlarm

» AddField

» AddSeverity

» AlarmGen

» DeleteAlarm

* DeleteCAAlarm
» GenerateAlarm
* GenerateAlarmStamp
* InitializeAmGen
» ResetAlarm

» ResetCAAlarm
* ResetFields
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AckAlarm

Syntax

AckAl ar m (LPCTSTRaarmld, LPCTSTRfr, LPCTSTRrefld)

Parameters

alarmld | The Alarm ID for the alarm.

fr The Resource ID for the alarm.
refld The optional Reference ID for the alarm. If you have no Reference ID, enter ™ in this argument.
Remarks

This method sends a message to the CIMPLICITY Alarm Manager to acknowledge the alarm
identified by the parameters.

AckCAAlarm

Syntax

AckCAAl ar m (LPCTSTRalarmld, LPCTSTRfr, LPCTSTRrefld, Changeapproval | nf o*
ptrCAObL );

Parameters

alarmld The Alarm ID for the alarm.

fr The Resource ID for the alarm.

refld The optional Reference ID for the alarm. If you have no Reference ID, enter " in this argument.

ptrCAODbj | Change approval information for an alarm.

Remarks

This method sends a message to the CIMPLICITY Alarm Manager to acknowledge the alarm
identified by the parameters.

AddField
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Syntax

voi d AddFi el d (LPCTSTRvalue); orvoid AddField (int value);

Parameters

value | The field value for the alarm message.

Remarks

AddFi el d( LPCSTR val ue) adds anew string parameter to an internal holding area. This
parameter is passed as an alarm message parameter with the next call to Gener at eAl arn() or
Gener at eAl ar nSt anp() .

AddFi el d(i nt val ue) addsanew integer parameter to an internal holding area. This
parameter is passed as an alarm message parameter with the next call to Gener at eAl arn() or
Cener at eAl ar nst anp() .

Thisaarm field remains effective for all subsequent Gener at eAl ar () or
Gener at eAl ar St anp() calsuntil Reset Fi el ds is called.

AddSeverity

Syntax

voi d AddSeverity (int vaue);

Parameters

value | The severity for the alarm message.

Remarks

AddSeveri ty addsthe alarm severity to an internal holding area. This parameter is passed as the
alarm message severity with the next call to Gener at eAl arm() or Gener at eAl ar nSt anp() .

This alarm severity remains effective for all subsequent Gener at eAl arn() or
Gener at eAl ar nSt anp() calls until either another AddSeverity or Reset Fi el ds iscalled.

AlarmGen
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Syntax

InitializeAlarmGen ( );

Remarks

This default constructor does basic initialization, but does not render the class ready for use. You
must call the I ni ti al i zeAnGen() method before you actually use an instance of the class.

DeleteAlarm

Syntax

Del et eAl ar m (LPCTSTRaarmld, LPCTSTRfr, LPCTSTRrefld):

Parameters

alarmld | The Alarm ID for the alarm.

fr The Resource ID for the alarm.
refld The optional Reference ID for the alarm. If you have no Reference ID, enter ™ in this argument.
Remarks

This method sends a message to the CIMPLICITY Alarm Manager to delete the alarm identified by
the parameters.

DeleteCAAlarm

Syntax

Del et eCAAl arm (LPCTSTRaarmld, LPCTSTRfr, LPCTSTRrefld, Changeapproval | nf o*
ptr CAGbj )

Parameters

alarmld The Alarm ID for the alarm.

fr The Resource ID for the alarm.

refld The optional Reference ID for the alarm. If you have no Reference ID, enter " in this argument.

ptrCAODbj | Change approval information for the alarm.
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Remarks

This method sends a message to the CIMPLICITY Alarm Manager to delete the alarm identified by
the parameters.

GenerateAlarm

Syntax

Gener at eAl arm (LPCTSTR aarmld, LPCTSTR fr, LPCTSTRrefld ) ;

Parameters

alarmld | The Alarm ID for the alarm.

fr The Resource ID for the alarm.
refld The optional Reference ID for the alarm. If you have no Reference ID, enter " in this argument.
Remarks

This method sends an alarm generation message to the CIMPLICITY Alarm Manager. Included
in the message will be any alarm message parameters created by callsto AddFi el d() or
AddSeveri ty() sinceinitialization or the last Reset Fi el d() call. The Alarm Manager uses the
current time for the alarm generation t i mest anp. Gener at eAl arm

GenerateAlarmSamp

Syntax

Gener at eAl ar nSt anp (LPCTSTRaarmld, LPCTSTRfr, LPCTSTRreflD, COR_STAMP timestamp
D

Parameters

alarmld The Alarm ID for the alarm.

fr The Resource ID for the alarm.

refld The optional Reference ID for the alarm. If you have no Reference ID, enter " in this argument.

timestamp | The date and time to be used for the alarm generation time.
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Remarks

This method sends an alarm generation message to the CIMPLICITY Alarm Manager. Included
in the message will be any alarm message parameters created by callsto AddFi el d() or
AddSeveri ty() sinceinitialization or the last Reset Fi el d() call. The Alarm Manager uses the
timestamp given by this method for the alarm generation timestamp.

InitializeAmGen

Syntax

InitializeAnrGen (int portindex);

Parameters

portindex | The port index used for receiving messages from other CIMPLICITY processes (in particular, the Alarm
Manager). If you omit this parameter or pass it as a -1, the method internally acquires its own port index.

Remarks
This method prepares an instance of an Al ar nGen class for use.

ResetAlarm

Syntax

Reset Al arm (LPCTSTRalarmld, LPCTSTRfr, LPCTSTRrefld);

Parameters

alarmld | The Alarm ID for the alarm.

fr The Resource ID for the alarm.
refld The optional Reference ID for the alarm. If you have no Reference ID, enter ™ in this argument.
Remarks

This method sends a message to the CIMPLICITY Alarm Manager to reset (clear) the dlarm
identified by the parameters.

ResetCAAlarm
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Syntax

Reset CAAl ar m (LPCTSTRalarmld, LPCTSTRfr, LPCTSTRrefld, Changeapproval | nf o*
ptrCAObj )

Parameters

alarmld The Alarm ID for the alarm.

fr The Resource ID for the alarm.

refld The optional Reference ID for the alarm. If you have no Reference ID, enter ™ in this argument.

ptrCAODbj | Change approval information for an alarm.

Remarks

This method sends a message to the CIMPLICITY Alarm Manager to reset(or Clear) the alarm
identified by the parameters.

ResetFields

Syntax
ResetFields ( );

This method resets the fields to be passed with a generated alarm that requires parametersin its
message (alarm parameters are determined by the Alarm Type definition). It also resets the alarm
severity.

If you call Gener at eAl arn() or Gener at eAl ar nt anp() immediately following acall to

Reset Fi el ds(), no alarm parameters or severity are passed with the alarm generation message to
the CIMPLICITY Alarm Manager. Whether or not thisis correct depends on the definition of the
alarm being generated.

CExternal AlarmManager Methods and Command Handlers

CExternal AlarmManager Methods and Command Handlers

The CExt er nal Al ar mvanager class hides most low-level interaction with the CIMPLICITY Alarm
Manager, including the basic initiation of CIMPLCIITY IPC services, registering with the Alarm
Manager as an XASMgr, and the details of generating alarms and receiving alarm responses.

Methods include:

» Start
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» Stop

* Onlnited

» OnShutdown

* [sRunning

* OnCAAlarmAck
* OnAlarmAck

* OnAlarmClear

* OnCAAlarmClear
» OnAlarmDel

* OnCAAlarmDel

* report_error

* GenerateAlarmStampWithVerify

Sart

Syntax

BOOL Start (BOOL bAsync=FALSE);

Parameters

bAsync | Flag that determines whether synchronous or asynchronous processing will be used by the XASMgr. TRUE =
Asynchronous processing will be used. FALSE = Synchronous processing will be used.

Remarks

It is anticipated that an XASMgr is going to be a multi-threaded application. The start method
provides two means for this multi-threading to be accomplished.

* If you pass the parameter as FAL SE, functionality continuesto run in the main thread and will
not return until the CIMPLICITY project shuts down.

If you choose this method, then you will probably either already have created your own thread, or
anticipate doing it within Onl ni t ed. The need for your own thread is anticipated as it is expected
that the alarms you will be managing are probably occurring in an asynchronous fashion, and you
will need to interact independently with external devicesin afashion that could not be supported by
the unpredictability of callbacks from the CExt er nal Al ar mivanager internas.

« If you pass the parameter as TRUE, then CExt er nal Al ar mvanager createsits own thread of
execution, and the Start call returns after that thread has been spawned.

The next normal action to occur will be acall to the Onl ni t ed method. At the point
CExt er nal Al ar mvanger callsthismethod all preparations have been successfully completed to
allow this XASMgr to generate alarms. Do not attempt to generate or otherwise modify alarms
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before Onl ni t ed has been called. If you do, those actions will not be handled appropriately, as
initialization has not been completed.

Sop

Syntax

BOCOL Stop( );

Remarks

This method stops asynchronous processing.

Onlnited

Syntax

void Onlnited( );

Remarks

This handler is called after the XASMgr process finishes initializing process communications.
Place all the code you need to handle XASMgr initiation in this command handler.

OnShutdown

Syntax
voi d OnShut down( );

Remarks

This handler is called whenever CIMPLICITY interprocess communications indicates to the
XASMar that the project is shutting down.

Place all the code you need to handle your application shutdown in this command handler.

IsRunning
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Syntax

BOCL i sRunning ( )

This method verifies that the project is running and interprocess communications are working. It
returns TRUE if everything isall right, and returns FALSE if it detects a problem.

OnAlarmAck

Syntax

voi d OnAl armAck ( LPCTSTRaarmiD, LPCTSTRfrID, LPCTSRTreflD);

Parameters

alarmld | The Alarm ID for the alarm.

fr The Resource ID for the alarm.
refld The optional Reference ID for the alarm. If you have no Reference ID, enter " in this argument.
Remarks

This handler is called when an ACK request isinitiated by a CIMPLICITY user.

OnCAAlarmAck

Syntax

voi d OnCAAl ar mAck ( LPCTSTRaarmID, LPCTSTRfrID, LPCTSRT reflD,
Changeappr oval | nf o* ptrCAObj)

Parameters

alarmld The Alarm ID for the alarm.

fr The Resource ID for the alarm.

refld The optional Reference ID for the alarm. If you have no Reference ID, enter " in this argument.

ptrCAODbj | Change approval information for an alarm

Remarks

This handler is called when an ACK request isinitiated by a CIMPLICITY user.
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OnAlarmClear

Syntax

voi d OnAl arnCl ear (LPCTSTRaarmlD, LPCTSTRfrID, LPCTSRT refID);

Parameters

alarmld | The Alarm ID for the alarm.

fr The Resource ID for the alarm.
refld The optional Reference ID for the alarm. If you have no Reference ID, enter ™ in this argument.
Remarks

This handler is called when a RESET request isinitiated by a CIMPLICITY user.

OnCAAlarmClear

Syntax

voi d OnCAAl arnCl ear ( LPCTSTRalarmIiD, LPCTSTRfrID, LPCTSRT refld,
Changeappr oval | nf o* ptrCAObj)

Parameters

alarmld The Alarm ID for the alarm.

fr The Resource ID for the alarm.

refld The optional Reference ID for the alarm. If you have no Reference ID, enter ™ in this argument.

ptrCAODbj | Change approval information for an alarm.

Remarks
This handler is called when an RESET request isinitiated by aCIMPLICITY user.

OnAlarmD€l

Syntax

voi d OnAl armDel (LPCTSTRalarmID, LPCTSTRfrID, LPCTSRT reflD);
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Parameters

alarmld | The Alarm ID for the alarm.

fr The Resource ID for the alarm.
refld The optional Reference ID for the alarm. If you have no Reference ID, enter ™ in this argument.
Remarks

Thishandler is called when aDELETE request isinitiated by a CIMPLICITY user.

OnCAAlarmbD€

Syntax

voi d OnCAAl arnDel ( LPCTSTRaamlD, LPCTSTRfrID, LPCTSRT refiD ,
Changeappr oval I nf o* ptrCAQDb;) ;

Parameters

alarmid The Alarm ID for the alarm.

fr The Resource ID for the alarm.

refld The optional Reference ID for the alarm. If you have no Reference ID, enter " in this argument.

ptrCAODbj | Change approval information for an alarm.

Remarks

This handler is called when a DELETE request isinitiated by a CIMPLICITY user.

report_error

Syntax

void report_error (LPCTSTRname, int X, COR STATUS *stat ) ;

Parameters

name | The name of the function where the error is detected.

X A code for the error.

*stat | The pointer to the COR_STATUS status block. The COR_STATUS structure is defined in cor_stat.h.
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Remarks
This method generates a Status L og message.

GenerateAlarmSampWithVerify

Syntax
int GenerateAl arnSt anpW t hVeri fy (LPCTSTRaarmld, LPCTSTRfr,
LPCTSTRrefld, int state, COR _STAMP stamp,

COR_| 4 cleared _time) ;

Parameters

alarmlid The Alarm ID for the alarm.

fr The Resource ID for the alarm.

refld The optional Reference ID for the alarm. If you have no Reference ID, enter " in this argument.

state The current state of the alarm. Valid values are: AM_GENERATED AM_ACKNOWLEDGED
AM_CLEARED

stamp The timestamp when the alarm was originally generated. You may pass a pointer to a valid timestamp or
a null value.

cleared_time | If the state is AM_CLEARED, this field contains the clear time. Otherwise, pass a null value.

Remarks

This method is similar to the other GenerateAlarm calls. but invokes specia processing within the
Alarm Manager. If the alarm specified in the method is not currently generated, the alarm will be
generated. A subsequent check is made of the alarm state of the alarm, comparing it to the requested
state. If the state of the alarm is different from the state specified in this method, then the Alarm
Manager applies the state specified by this method to the alarm. If no changes occur as a result of
this call, nothing will be logged by the Alarm Manager. If changes occur, they will be logged as
configured.

2. Write an XASMgr Application

* Required custom application code.
* Thread synchronization.
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Required custom application code

Use amxasamxasamxassample.cpp as a template for writing your application. Y ou will need to
provide your own application code for:

*main
*Onlnited

* OnAl ar mAck

* OnAl ar nC ear
* OnAl ar nDel

e OnShut down

Thread Synchroni zati on

Y our implementation of CExt er nal Al ar mvanager will have to manage its own thread
synchronization. The need for this synchronization will arise in situations where a callback method
may need to access XASMgr specific structures at the same time the corresponding thread may need
to access them.

The base internals have no knowledge of what you create, and cannot help out in thisarea. The
responsibility for this synchronization rests completely with the XASMgr developer, and failure
to deal with thisissue by appropriate use of semaphores, mutexes or other Microsoft Win32
synchronization objects will likely result in an unreliable, unpredictable X ASMgr implementation.

The sample program, as implemented, does not have need of or demonstrate these techniques. Please
refer to Microsoft documentation and samples for management of multiple threads within a process
potentially requiring simultaneous access to common data.

3. Compile and Link the XASMgr Application

1. From the Start menu, open the CIMPLICITY menu.
2. Select your project.
3. Inthe CIMPLICITY Workbench for your project, select Tools>Command Prompt.

This ensures that your environment variables (in particular “BSM_ROOT%and %S| TE_ROOT%) are
set correctly.

4. In the Command Prompt window, issue the following commands:
<drive>:

cd <directory>
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where <drive> isthe disk where your CIMPLICITY software isinstalled, and <directory> is
your application project directory.

5. If the environment variables are not set automatically, issue the following command to set them:

for /F "tokens=* USEBACKQ' % in (" "%ROGRAMFI LES(x86) % M cr osof t
Vi sual Studio\lnstaller\vswhere.exe" -property installationPath’) do
set VSPATH=% cal | "%/SPATH% Comrmon7\ Tool s\ VsDevCnd. bat "

6. Now build the executable:

nmake

4. Test the XASMgr Application

Y ou can test your application using any project. Just execute the same steps for your application that
you did for the sample program.

5. Integrate the XASMgr Application with a CIMPLICITY Project
5. Integrate the XASMgr Application with a CIMPLICITY Project

After you have verified that your application works correctly, you can integrate it into your
CIMPLICITY project.

The necessary steps to integrate your XASMgr application into a CIMPLICITY project involves
three distinct steps:

5.1 Create the configuration file.
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After you complete these three procedures, your XASMgr process runs automatically when you start
your CIMPLICITY project.

5.1. Create the Configuration File
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1. Place your XASMgr application executable in the ¥B8SM ROOT%exe directory (if you used
the default directory during installation, thisiswill be c:\Program Files (x86)\Proficy\Proficy
CIMPLICITY\EXE.

2. Create afile called <appname>.RP in %BSM ROOT%sm dat a, where <appname> can be any
name of your choosing (the name will be used again in the system registry).

The <appname>.RP fileisan ASCII filein CIMPLICITY standard IDT format.

3. Edit <appname>.RP using the Notepad.

4. Enter the following on the first line:

|_*

5. On the second line, enter information in the following fields. Separate the fields with vertical
bars(|)

Node Location Enter MASTER.

Process ID The process identifier. Create short identifier for the process

Image Name Name of the executable.

Service ID The Service identifier. Use the Process ID.

Subsystem ID The subsystem identifier. Use Process ID.

Object Name The object name. Use Process ID.

Priority The priority of the process. Set this to 20.

PM Flags Process management flags to indicate if check in is required. Use 0.
Max. per Node Maximum number of this process which can run on a single node.
Multiple Per System | Can this process run on more than one node. Enter 0.

Startup Type Use RP. The process will be started after device communication processes.
Description Description of the process. Whatever you desire.

The contents of a sample APPNAME.RP file follow:

| _*
ANY| SAVP_APP| BSM ROOT: [ EXE] SAMPAPP. EXE| SAVP_APP| SAMP_APP| -
SAVP_APP| 20| 0| 1| 1| O] RP| SAVPLE APPLI CATI ON

5.2. Update the System Registry
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Y ou will need to add some entries to the Registry to allow the CIMPLICITY Configuration program
to recognize your new application.

@ Warning: Warning: Making changes to the registry is very dangerous and should be done with
care.

1. Run regedit.exe or regedt32.exe

2. Select the following.
32-bit systems
HKEY_LOCAL_MACHI NE>SOFTWARE>GE Fanuc>Cl MPLI Cl TY>HM >Ver si on>Pr oduct s
64-bit systems

HKEY_LOCAL_NMACHI NE>SOFTWARE>WwW6432Node>GE
Fanuc>Cl MPLI CI TY>HM >Ver si on>Pr oduct s

3. Select New Key on the Edit menu to add akey for your new product. The Key Name must
match the prefix you gave to your .RP file (it does not have to be an IC product number).

4. Select New String Value on the Edit menu
a. Enter "Name" in the field provided.
b. Press Enter twice.
c. Inthe Value data field, enter the name that you want to be displayed for the option when
you create a project.

5. Select New String Value on the Edit menu.
a. Enter Seri al Nunber inthefield provided
b. Press Enter.

6. Select New String Value on the Edit menu.
a. Enter Type in the field provided
b. Press Enter twice.
c. Inthe Value data field, enter App.

7. Exit from the registry.

5.3. Configure the Project

1. Open your project in the CIMPLICITY Workbench.

2. Select Properties... from the Project menu, or click the Settings button on the Toolbar.
3. On the General tab of the Project Properties dialog, select the new application options.
4. Click OK to close the dia og.
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5. Perform a project configuration update.



Chapter 6. Alarm Viewer API

About the Alarm Viewer API

The Alarm Viewer Application Program Interface (AMV API) isincluded in the Integrator's Toolkit
product option for GE Intelligent Platform's CIMPLICITY software. This APl isfully integrated
with CIMPLICITY software's Base System functionality to enhance its already powerful monitoring
capability in afull range of computer integrated manufacturing environments.

The Alarm Viewer API provides an interface for application programmers to develop full-featured
custom alarm viewers to meet special needs.

Alarm Viewer and CIMPLICITY Functionality

The CIMPLICITY Base System functionality -- Point Management, Alarm Management, and Data
Logging facilities as well as a full-functioned User Interface -- enables CIMPLICITY usersto collect
data for reporting and to visualize data vialists, graphic status displays, and alarms. Standard data
communications capabilities make CIMPLICITY software afactory floor tool that can provide
services such as those listed below.

» Downtime reporting

* Production reporting

* Records of production counts at work stations

+ Graphic monitoring of automatic data point values
« Fault reporting via direct point values and alarms

CIMPLICITY software's flexible system architecture and modular design allows for easy add-on of
functionality.

Alarm Viewer Management APl Overview

Alarm Viewer Management APl Overview

CIMPLICITY software's Alarm Management module is responsible for maintaining the status of
outstanding alarms, or predetermined conditions of interest, detected by an application process.
Alarm Management informs users of current alarm occurrences and sends information on alarm
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occurrences to interested processes. Alarm Management provides a set of services to generate new
alarms and update the status of existing alarms. These services alow an application to interact with
Alarm Management capability without knowing the message structure and message passing aspects
of interfacing to an Alarm Management Resident Process.

The Alarm Management module consists of an Alarm Management Resident Process (AMRP), and a
configured number of Alarm Management Allocated Processes (AMAP).

Alarm Viewer API Operation Overview

The CIMPLICITY Alarm Manager Resident Process (AMRP) is responsible for maintaining a
centralized database of current alarms. Users may view and act on these alarms with the Alarm
Viewer or an Alarm Viewer control embedded in a CimView screen.

These standard viewers:

* Display alarms sorted by various criteria.
* Filter alarms by time, alarm class, dlarm state, and resource.
* Allow a user to acknowledge, delete, and comment on alarms.

In addition, sets of sorting and filtering preferences can be created, saved, loaded, and edited. The
Alarm Viewer APl (AMV API) allows a process engineer or system integrator to develop full-
featured custom alarm viewers to meet special needs.

(1) Important: The Alarm Viewer API must send the short alarm length (32 characters or fewer) to
perform operations even if the alarm is assigned a longer ID. Both the short, and, if it exists, the long
alarm names are available viathe API.

No changes need to be made to existing applications that use this API; the short alarm name will
beintheal arm d field used by the Al ar m nf o structure in previous versions (Applications
will already be using the correct alarmid field.). If an application requires communication with
CIMPLICITY v9.0 servers that have projects with long alarm names, the only change required
will be for the application to use the new | ong_nane field (from the Alarminfo structure) when
displaying alarm names to the user.

Alarm Viewer API Features

The AMV API isimplemented as a set of C++ classes which encapsul ate various aspects of the
connection between an alarm viewer process, such as the standard Alarm Viewer, and the AMRP.
The classes and their functions are summarized below.

Class Description

CAmvAlarm An individual alarm instance
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Class Description
CAmvClassFilter An Alarm Class (for example, HIGH)
CAmvClassFilterList The set of classes used to filter alarms for a connection.
CAmvResourceFilter A Resource
CAmvConn The class through which the connection between an alarm viewer and the Alarm Manager is
implemented.
CAmvFieldFilter The set of fields used to filter alarms for a connection.
CAmvFieldFilterList A way to loop through the field filters currently in use.

CAmvResourceFilterList | The set of resources used to filter alarms for a connection.

CAmvSetupList A way to access Alarm Viewer saved setups

CAmvStateFilter The set of alarm states used to filter alarms for a connection.

CAmvStateFilterList A way to loop through the state filters currently in use.

CAmvTimeFilter The time used to filter alarms for a connection. If enabled, only alarms after the specified

time are passed.

Connections between alarm viewers and the alarm manager are encapsulated in the CAmvConn
(Alarm Viewer Connection) class. When a CAnmvConn object is constructed, you provide a number
of callback functions. The constructor starts a new thread to process alarm manager communication.
Thisthread calls your functions to process alarms.

Notes on Internationalization for the Alarm Management API

» Work with strings.
» Recommended reading.

Work with strings

This APl iswritten for the international environment. In an international environment, stringsin
CIMPLICITY software can be multibyte strings. If you want your code to conform to international
standards, It is recommended that you do the following when working with strings:

* Use the TCHAR macros found in TCHAR.H.

* Declare string buffers as TCHAR] | . Declare string pointers as TCHAR* or LPTSTR.

» Wrap string and character constants with the _T() macro.

*Usethe _tcs () functionsin place of thestr () functions. For example, use _tcsl en()
inplaceof strlen().

* Be careful when incrementing a pointer through a string. Remember that alogical character may
occupy one or two TCHAR units. So replace code that looks like this:
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char *cp;
for (cp = string; *cp !'="\0"; ++cp)
{

}

with code that looks like this:

TCHAR const *cp;

for (cp = string; *cp '=_T(\0"); cp = _tcsinc(cp))
{

+ Avoid using avariable to hold the value of alogical character. Instead, use a pointer to a
character in the string. In particular, avoid the _t csnext ¢c() macro, because the value it returns
appears to be incompatible with some of the C runtime library functions.

» Use thefunctions _t ccpy() and _t ccnp() and string pointersinstead of the = and ==
operators on characters.

e UseGet StringTypeEx() instead of the character classification macros such as i st al pha() .

» Use Char Upper () and Char Lower () instead of _t oupper () and _t ol ower ()s.

Recommended Reading

Microsoft has several good papers on writing international code on its Developer Network DVD and
itsweb site. To find documentation on the web site, go to http://msdn.microsoft.com/default.asp and
search for MBCS.

The following book is also available:

« Schmitt, David A., International Programming for Microsoft® Windows®, ISBN
1-57231-956-9.

For more information about this book, go to http://mspress.microsoft.com/books/2323.htm.
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Alarm Viewer API Getting Sarted

Alarm Viewer API Getting Started

The CIMPLICITY Alarm Viewer API lets application programs access the functions of
CIMPLICITY software's Alarm Management Application Module. Using the API requires that you
do the following:

« Understand the subroutine interfaces and communications services provided by CIMPLICITY
software's Alarm Management capability.

» Understand the configuration requirements and file formats for Alarm Management.

» Code appropriate applications programs.

» Compile and link the programs as explained in this section.

How the Alarm Viewer APl Works

Asan aid in understanding how the CAnv Conn uses the callback functions, this section gives a brief
description of the order and context of execution. The order provided here represents a very high-
level description of operation and includes only those details believed relevant to writing a custom
alarm viewer.

VWHEN constructor called
Start trying to form connection
VWHEN connection fornmed
CALL DoConnecti onFor ned(cont ext);
WHEN connection | ost to AVRP
Cal | Lost AM cont ext);
VWHEN connection | ost to RCM
Call DoRcnError(context, state);
WHEN AVRP sends count or date change
Cal | Updat eCount (cont ext, countlnfo);
WHEN vi ewer calls Request Al arns()
Ask AMRP for all current alarns
VWHEN vi ewer requests dynam c node
Cal I MaxAl arms( cont ext) ;
VWHEN vi ewer calls Updat eLi st ()
FOR EACH al arm wi t h pendi ng action
send update to AVRP
ENDFOR
WHEN AVRP sends current alarns (in static AND dynam c node)
CALL Set Di spl ayRedr aw( cont ext, FALSE);
CALL O earDi sp(context);
FOR EACH al arm from AVRP
build Al arm nfo
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CALL di spFunc(context, Al arm nfo);
ENDFOR
Cal | Set Di spl ayRedr aw( cont ext, TRUE)
I F in dynam ¢ node
VWHEN al arm notification received from AVRP
build Alarm nfo
SWTCH (notification type)
CASE gener at e:
Call NotifyAl mEen(context, Al arninfo);
br eak;
CASE nodi fy:
Call NotifyAl mvbd(context, Alarm nfo, action);
br eak;
CASE del et e:
Call NotifyAl nDel (context, Al arninfo);
br eak
ENDSW TCH
ENDI F

Application Subroutine Interface Contents

Thefollowingisalist of al files distributed with the Alarm Management API. Thefiles are loaded
into the directories indicated. The environment variable %BSM_ROOT% points to the base directory
where CIMPLICITY software was installed.

Includefilesin %BSM_ROOT%\api\include\inc_path are:

am defs. h
amerrors. h
amaru_err.h
amaru_proto. h
cor.h
cor_event.h
cor_os.h
cor_stat.h
ddl . h

i pcerr.h
net com h
sc_recs. h

Sourcefilesin %BSM_ROQOT\api\amvtest are:

anvt est _exe. vexpr oj
makefil e

amvtest. h

mai n. cpp

anvt est. cpp

Librariesin %BSM_ROOT%\api\lib are:
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amaru.lib
cimnf.lib
ddl . lib
corutil.lib
fasrtl.lib
ipc.lib

cimsc.lib

Build an Alarm Manager Connection
Build an Alarm Manager Connection

Each canvConn instance can only communicate with one Alarm Manager (for one project) at atime.
However, your program can construct and maintain multiple CAmvConn objects to view alarms from
multiple projects at once.

CAmvConn Syntax

CAnvConn Syntax

The syntax for the constructor is:

CAmv Conn(
voi d* who
voi d (*di spFunc) (struct testContext *context,
struct Al arm nfo* pAl),
void (*Cl earDi sp)(struct testContext *context),
voi d (*Lost AM (struct testContext *context),
int (*MaxAl arns) (struct testContext *context),
voi d (*SetDi spl ayRedraw) (struct testContext *context, int val),
voi d (*Updat eCount) (struct testContext *context,
RCM_ALARM DATA *al ar nDat a) ,
void (*DoRcnError) (struct testContext *context, int state),
voi d (*DoConnecti onFormed) (struct testContext *context),
void (*NotifyAl nGen)(struct testContext *context,
struct Al arm nfo* pAl) = 0,
void (*NotifyA mvbd) (struct testContext *context,
struct Al arm nf o* pAl,
int al mnod_action) = 0,
void (*NotifyAl nDel)(struct testContext *context,
struct Al arm nfo* pAl) = 0);

Constructor Members Summary

The following table summarizes the members of the constructor and their purpose:
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Note that some functions are optional. If you do not need to implement an optional function, pass
NULL or Oin place of its pointer.

Argument Description

Who This pointer is maintained but never used by the camvconn. Typically, this is a pointer to the
object which owns the camvconn instance. The callback functions can use this pointer to access
members of the owner object.

DispFunc camvConn calls this function to notify the viewer of new alarm data.

ClearDisp camvConn calls this function when it removes all alarms from its local storage, for example in
preparations for receipt of a new static list of alarms. The viewer should remove all its locally-
maintained information about current alarms and typically clear the displayed list of alarms.

LostAM canvConn calls this function when communication with the Alarm Manager (AM) is lost.

MaxAlarms This is an optional function. camvconn calls this function in dynamic mode to query the viewer
about how many alarms it can handle. Typically, this routine returns a very large value.

SetDisplayRedraw camvConn calls this function with val set to FALSE before calling di spFunc, and again with val
set to TRUE after calling di spFunc. Typically, when called with val set to TRUE, this function is
responsible for redrawing the alarm view or sending a message to the application to cause a
redraw.

UpdateCount canvConn calls this function to notify the viewer that the alarm count or date of last change has
changed.

DoRcmError camvConn calls this function when a Remote Connection Manager error occurs. All locally-

maintained information about alarms and the connection should be reset.

DoConnectionFormed

canvConn calls this function when the connection to the AMRP is complete. Due to the
multi-threaded nature of the camvConn processing, this can be some time after the canvconn
constructor completes.

NotifyAImGen cAanvConn calls this function in dynamic mode to notify the viewer when a new alarm has been
generated or an existing alarm has been regenerated.

NotifyAlmMod camvConn calls this function in dynamic mode to notify the viewer of the change of state of an
existing alarm (for example, when an alarm is acknowledged.)

NotifyAlmDel This is an optional function.
canvConn calls this function in dynamic mode to notify the viewer when an alarm has been
deleted.

testContext Structure

All of the callback functions take as their first argument a structure describing the context of the call:

struct testContext {

voi d *who
voi d

voi d

voi d
voi d

(*Cl earDisp) (struct testContext
(*Lost AM (struct testContext
int (*MaxAl arns) (struct test Context

*amapConn;
(*di spFunc) (struct test Context

*cont ext,
struct Al arm nfo* pAl);

*cont ext) ;
*cont ext) ;
*cont ext) ;




}s
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voi d (*Set Di spl ayRedraw) (struct testContext *context, int val);
voi d (*Updat eCount) (struct testContext *context,

RCM_ALARM DATA *al ar nDat a) ;
void (*DoRcnError) (struct testContext *context, int state);
voi d (*DoConnecti onFor med) (struct testContext *context);
SAmapCal | backs AmapCal | backs ;

The following table summarizes the fields on the testContext structure and their meaning:

Field Description

Who A pointer to the object which owns the CAmvConn instance
AmapConn AMAP connection instance

DispFunc Function that adds an alarm

ClearDisp Function that removes all alarms

LostAM Function to notify of loss of AM connection

MaxAlarms Returns the maximum number of dynamic alarms

SetDisplayRedraw Should display be updated?

UpdateCount Function to notify of new alarm count or update time

DoRcmError Function to notify of lost of RCM connection

DoConnectionFormed | Function to notify of connection completion

AmapCallbacks Structure with pointers to dynamic mode callback functions

By casting the who pointer to the appropriate type, members of the owner class can be accessed.
By casting the amapConn pointer as a CAnmvConn* , members of the connection can be accessed. For
example:

_tprintf(_T("Project:\t%\n"),

( CAmvConn*) (t est Cont ext - >amapConn) - >Get Connect edSystem()) ;

Thus the same callback functions can be used to process all the connections for your viewer and can
determine which connection they are being called for through the amapConn pointer in the context.

SAmapCallbacks Structure

The SAmapcCal | backs member of the context lists the dynamic-mode functions:

Typedef struct tagAmapCal | backs {

struct testContext *client data;
voi d (*NotifyAl mGen) (struct testContext *context,
struct Al arml nfo* pAl);

void (*NotifyAl mvbd) (struct testContext *context,

struct Al arm nfo* pAl,
int al mnod_action);
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void (*NotifyAl nmDel ) (struct testContext *context,

struct Al arm nfo* pAl);

} SAmapCal | backs, *PSAmapCal | backs ;

The following table summarizes the fields on the SAmapCal | backs structure and their meaning:

Field Description

Client_data A pointer to the object which owns the CAmvConn instance

NotifyAlmGen | Function to notify the viewer when a new alarm has been generated or an existing alarm has been
regenerated.

NotifyAlmMod | Function to notify the viewer of the change of state of an existing alarm.

NotifyAlImDel | Function to notify the viewer when an alarm has been deleted.

Alarminfo Sructure

Callback functions which must process alarm information also take a pointer to an Al ar m nf o

structure:

struct Alarm nfo {
TCHAR syst emNane[ RTR_SYSNAME_SI ZE+1] ;
TCHAR cl assl d[ CLASS | D_LEN+1] ;
TCHAR fri1d[ FR I D LEN+1];
TCHAR al ar ml d[ ALARM | D_LEN+1] ;
TCHAR refld[ AM REF_|ID LEN+1 ];
COR_STAMP genTi ne;
TCHAR durationTi me[ COR_ASCI | _TI ME_LEN+1] ;
i nt numComent s;
i nt nuntt acked;
TCHAR nessage[ ALARM MSG LEN+1] ;
TCHAR acti on[ 2+1] ;
int state;
TCHAR stateStr[ 19+1] ;
TCHAR ackSt at e[ 4+1] ;
COR_UL fgCol or;
COR_Ul bgcCaol or;
int classOrder;
| ong *al ar mRecor d;
TCHAR del _opt [ DEL_OPT_LEN+1];
TCHAR manual _cl ear _al | owed;
COR |14 seq_num
COR |14 generated_timne;
COR 14 cleared_tine;
COR_BOCLEAN ConcedAl arm
COR_ 14 anrp_sync;
COR_ |1 4 max_st acked;
TCHAR systenResl d[ FR_ | D_LEN+1] ;
TCHAR al ar m descri pti on[ SC_DESCRI PTI ON_LEN+1] ;
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#if Al _PTRS
AM STACKED | NFO *pst acked_i nf o;
#el se
AM_STACKED _| NFO pst acked_i nf o[ AM_MAX_STACKED]
#endi f
COR_BOCOLEAN info_inited;
#if Al _PTRS
AM COMVENT2_| NFO *pst acked_com
#el se

/| AM_COMMVENT2_| NFO pstacked_coni AM_MAX_ALARM COMVENTS] ;
#endi f

COR_BOCOLEAN comt _inited;

TCHAR | ong_name[ LONG_NAVE _LEN+1] ;

BE
Please note that this structure has some methods, and cannot be treated simply as a series of bytes; it
must be constructed and destructed appropriately.

The following table summarizes the fields on the Alarminfo structure and their meaning:

Field Description
SystemName Name of the project the alarm is from.
ClassID The alarm's class ID.
Frid The alarm's resource ID.
Alarmid The alarm's ID. This value should not be printed, use | ong_nane.
Refld The alarm's reference ID.
GenTime The time the alarm was generated in COR_STAMP format.
DurationTime The alarm's duration time, presented as an ASCII string.
NumComments The number of comments on the alarm.
NumsStacked The number of stacked alarm instances.
Message The alarm message.
Action Pending actions on the alarm.
State The numeric state of the alarm: AM_GENERATED, AM_ACKNOWLEDGED, AM_CLEARED.
StateStr The string representing the current state of the alarm: "Alarm" or "Normal."
AckState Has the alarm been acknowledged? "Y" or "N."
FgColor Foreground color for the current alarm state.
BgColor Background color for the current alarm state.
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Field Description
ClassOrder The priority of the alarm.
AlarmRecord Reserved for GE Intelligent Platforms use.
Del_opt Deletion requirements for the alarm.
Manual_clear_allowed | Can alarm be manually cleared.
Seq_num Reserved for GE Intelligent Platforms use.
Generated_time The time the alarm was generated.
Cleared_time The time the alarm was cleared.
ConcedAlarm Reserved for GE Intelligent Platforms use.
Amrp_sync Time the AMRP sent the alarm to the Alarm Viewer.
Max_stacked The maximum number of instances of an alarm that can be stacked.
SystemResld Reserved for GE Intelligent Platforms use.
Pstacked_info Pointer to an array of alarm data.
Pstacked_com Pointer to an array of comment data.
Info_inited Reserved for GE Digital use.
Comnt_inited Reserved for GE Digital use.
long_name Full Alarm ID
alarm_description The description of the alarm.

Alarm Viewer APl Sample Program
Alarm Viewer APl Sample Program

This topic describes how to Build and Run the Demo (sample) program. A sample Microsoft Visual
C++ project, amvtest_exe.vexproj, is provided to build the sample program. Use this project asa
basis for constructing projects for your own applications.

|=/ Note: Depending on how you installed Visual C++, the INCLUDE, LIB, and PATH
environment variables may not be automatically set when you install MSDEV. If they are not
set, you will have to set them manually or run the following to set them before building any user
programs.

for /F "tokens=* USEBACKQ' % in ( "%ROGRAMFI LES(x86)% M cr osoft Vi sual
Studi o\ I nstal | er\vswhere. exe" -property installationPath’) do set VSPATH=
% call "9%/SPATH% Common7\ Tool s\ VsDevCnd. bat "



Open Interface API Reference | 6 - Alarm Viewer API | 185

When you run the demo program, it requests class, resource and alarm data from the AMRP, then
displays the requested information.

To build the sample program, do the following:

1. Click Tools>Command Prompt on your project's CIMPLICITY Workbench menu bar.

Thiswill ensure that your environment variables (in particular %BSM_ROOT% and
%SITE_ROOT%) are set correctly.

2. In the Command Prompt window, issue the following commands:
cd <drive>
cd YBSM _ROOT% api

Where <drive> is the disk where your CIMPLICITY software isinstalled.

3. If the environment variables are not set automatically, issue the following command to set them:

for /F "tokens=* USEBACKQ' % in ( "%ROCRAMFI LES(x86)% M cr osoft
Vi sual Studio\lnstaller\vswhere.exe" -property installationPath’) do
set VSPATH=% cal |l "%/SPATH% Common7\ Tool s\ VsDevCnd. bat "

4. Now start Visua Studio:

devenv CimplicityAPl.sIn

5. Open the Solution Explorer.

6. Right click amvtest_exe.

7. Select Build on the Popup menu.
Run the Demo (Sample) Program

The API process name must be stored in the PRCNAM environment variable for the program to
run. The nameis an arbitrary character string of up to 10 characters. To create PRCNAM, enter
the following command in the Command Prompt window:

set PRCNAME<name>
where <name> isthe API process name.

To run the sample program, enter the following command in the Command Prompt window:
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amvt est
Y ou will be prompted for a project name and asked if you want to run in dynamic mode.

Once a connection to the AMRP has been formed, the test program will print out the Classes
and Resources for which alarms will be processed. It will then request alist of current dlarms
from AMRP and print them out.

If running in dynamic mode, the program will wait for updates from AMRP and print them out
asthey are received.

To end the sample program, type EXI T and press return.

Alarm Viewer APl Sample Program Files

The sample alarm viewer is contained in threefiles:

File Description

Amvtest.h Contains the definition of two classes used in the sample

CAmvTest The viewer class. It has a alarm manager connection object (CAmvConn) as one of its
members and member functions which are used as AMV API callback functions.

The data members of the CAmvTest class are:

Member Description

m_listAlarms The list of current alarms.

m_pAmvConn The connection to the alarm manager.
m_bConnected A flag indicating if there is a connection.
m_bDynamic A flag indicating if the connection is in dynamic mode.

The canvTest constructor is responsible for initializing m pAnvConn by allocating and
initializing an instance of the canvconn class from the API. The static member functions

in the second section are the AMV API callbacks. The canvTest constructor uses them
when constructing a new canvConn. The canvTest destructor deletes this instance when the
canvTest is deleted. The other canvTest methods are:

RunTest - The "main program" for the class. It forms a connection, prints the class and
resource filters, requests alarms, prints current alarms, and, for dynamic mode, sits waiting
for alarm updates from AMRP.

PrintClassFilters - Prints the class filters for the current connection.

PrintResourceFilters - Prints the resource filters for the current connection.

CAl arniist | A class derived from MFC's CPtrList. It is used by CAmvTest to store alarms.

The cal arnti st class depends on cptrLi st for most of its functionality. See the Microsoft
Visual C++ documentation for more information on cptr Li st methods. cAl arnii st adds
methods for functions specific to the alarm viewer application:
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File

Description

The cal arnLi st class depends on crtrLi st for most of its functionality. See the Microsoft
Visual C++ documentation for more information on cptrLi st methods. cal arnii st adds
methods for functions specific to the alarm viewer application:

Member Description

CAlarmList Class constructor.

~CAlarmList Class destructor.

SetRedraw Control whether or not DrawList() actually draws.
DrawList Print the alarms in the list.

DeleteAll Take each alarm out of the list and delete it

Amvtest.cpp | Contains the implementation of the two classes

Main.cpp A short program that creates an instance of one of the objects and executes it's test method.

CAl ar mLi st

A class derived from MFC's CPtrList. It is used by CAmvTest to store alarms.

All threefiles can be found in the %BSM_ROOT%\api\amvtest directory.

AMV API Class Reference

AMV API Class Reference

The CIMPLICITY Alarm Viewer API lets application programs access the functions of
CIMPLICITY software's Alarm Management Application Module.

The classes included in the AMV API include:

« CAmvAlarm Class
 CAmvClassFilter

« CAmvClassFilterList

* CAmvConn
« CAmvFiddFilter

« CAmvFieldFilterList
» CAmvResourceFilter
» CAmvResourceFilterList

« CAmvSetupList
« CAmvStateFilter

» CAmvStateFilterList

« CAmvTimeFilter
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CAmvAlarm
CAmvAlarm Class

Each alarm generated in the CIMPLICITY system is represented by an instance of the CAnvAl ar m
class. The alarm has a number of propertiesincluding:

» Anindication of the static severity of the alarm. Standard classes are HIGH, MEDIUM, and
LOW

* The resource for the point or device which the alarm isfor

* The times the alarm was generated and cleared

 Under what circumstances the alarm may be deleted from the database

* Anindication of whether or not the alarm may be manually cleared

* Help file name - Alarms may have help files which can be displayed to operatorsto aid in
resolving the problem which caused the alarm

» Number of stacked instances of thisalarm

|5/ Note: A number of AMV API routines return pointers to CAmvAl ar mobjects. Y ou should never
need to create one in your application.

CAmvAlarm Class Definition

CAmvAlarm Class Definition

The following class definition represents the CAmvAl ar mclass. For clarity, it has been simplified
from the actual class definition. All the user-accessible members are listed.

class CAMvAl arm {
publi c:
COR | 4 curr_stacked (page 192) ;
AM STACKED | NFO st acked_dat a[ AM_ MAX_STACKED+1] (page 197) :
COR | 4 curr_comment (page 192) ;
AM COMMENT _| NFO st acked_conf AM_MAX_ALARM COWENTS] (page 196) ;
COR | 4 generated tine (page 194) ;
COR |4 cleared_tinme (page 191) ;
COR | 4 anrp_sync (page 189) ;
COR | 4 anrp_sync_offset (page 190) ;
COR |14 nmax_stacked (page 196) ;
TCHAR* | D( TCHAR* id_buf) (page 195) ;
TCHAR* Del et eOptions() (page 193) ;
COR_BOOLEAN Manual Cl ear Al | owed() (page 196) ;
CAnvC assFilter* Class() (page 190) ;
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CAmvAlarm Class Member Overview

The following table briefly describes the members of the CAmvAl ar mclass. The sections that follow
go into detail of the syntax and semantics of using the members.

Member Description
Amrp_sync The time the AMRP sent the alarm to the viewer.
Amrp_sync_offset The difference between the time the AMRP sent the alarm and the time the AMV received

the alarm. Assuming staticly fast inter-process communication, this is the number of seconds
difference between the clocks on the systems where the AMRP and viewer reside.

Class() Class filter for the alarm.

Cleared_time Time the alarm was cleared.

Curr_comment Alarm comments.

Curr_stacked Number of alarm instances currently stacked.
DeleteOptions() State requirements for alarm deletion.
Generated_time Time the alarm was generated.

ID() Alarm ID.

ManualClearAllowed() | Can alarm be manually cleared.

Stacked_com Number of alarm comments.

Stacked_data Current and stacked alarm instances.

CAmvAlarm::amrp_sync

Thisfield contains the time the AMRP sent the alarm to the viewer.

Syntax
CAnVvAl arnt al arm ptr;
al arm ptr->anr p_sync;
Data Type

COR | 4

Example

This example calculates the number of hours and minutes an alarm was or has been in alarm state.

COR |14 duration;
COR |4 minutes;
COR | 4 seconds;
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| ong ourtine;
cor _tinme_get current | ocal (&urtine);
if (alarmptr->cleared tine == 0)
duration = ourtinme +
al arm ptr->anrp_sync_of fset -
al arm ptr->generated_tine;
el se
duration = alarmptr->cleared tine -
al arm ptr->generated_tine;
m nutes = duration / 60;
seconds = duration - ( mnutes * 60 );

See Also

CAmvAlarm::amrp sync offset (page 190)

CAmvAlarm::amrp_sync_offset

Thisfield contains the difference between the time the AMRP sent the alarm and the time the alarm
viewer received the darm.

Assuming staticly fast inter-process communication, thisis the number of seconds difference
between the clocks on the systems where the AMRP and viewer reside.

Syntax

CAWAl arnt al arm ptr;
al arm ptr->anrp_sync_of fset;

Data Type

COR | 4

See Also

CAmvAlarm::amrp_sync (page 189)

CAmvAlarm::Class()

Classfor the alarm.

Syntax

CAnvAl arnt al arm ptr;
al arm ptr->C ass();
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Data Type

CAmvCl assFilter*

Example

This example prints an alarm ID and its class.
CAnvAl arnt al arm ptr;
TCHAR i d_buf[ CLASS | D LEN+1];
_tprintf(_T("Alarm % is class %\n"),

alarmptr->1D(),
alarm ptr->C ass()->ID(id_buf));

See Also

CAmvClassFilter (page 198)

CAmvAlarm::cleared_time

This field contains the time the dlarm was cleared.

Comments

If the alarm has not been cleared, this field contains a zero (0).

Syntax

CAnvAl arnt al arm ptr;
al arm ptr->cl eared_ti ne;

Data Type

COR_| 4

Example
This example calculates the number of hours and minutes an alarm was or has been in alarm state.

COR |14 duration;
COR | 4 minutes;
COR | 4 seconds;
| ong ourtimne;
cor_tine_get current | ocal (&urtine);
if (alarmptr->cleared_tine == 0)
duration = ourtinme +
al arm ptr->anrp_sync_of fset -
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al arm ptr->generated_tine;
el se
duration = alarmptr->cleared tine -
al arm ptr->generated_tine;
m nutes = duration / 60;
seconds = duration - ( mnutes * 60 );

See Also

CAmvAlarm::generated time (page 194)

CAmvAlarm::curr_comment

Thisfield contains the number of operator comments on the alarm.

Comments

The data member stacked _com[] has curr_comment elementsin it.

Syntax

CAnvAl arnt al arm ptr;

al arm ptr->curr_conment ;
Data Type

COR_ | 4

Example

This example enables or disables a button to display operator comments based on the presence of
comments for the alarm.

CAnVvAl arnt al arm ptr;

int i;

if (alarmptr->curr_coment > 0) {
Enabl eConment But t on() ;

} else {
Di sabl eComment But t on() ;

}

See Also

CAmvAlarm::stacked com (page 196)

CAmvAlarm::curr_stacked
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If an alarm happens multiple times before it is acknowledged by an operator, the instances of the
alarm may be "stacked" so that the history of the alarm may be viewed.

Thisfield contains the current number of stacked alarms.

Syntax

CAnvAl arnt al arm ptr;

al arm ptr->curr_stacked;
Data Type

COR I 1

Example

This example prints an alarm messages and, if there are any stacked alarms, it prints the number of
stacked alarm instances.

CAnvAl arnt al arm ptr;
_tprintf(_T("9%"), alarmptr->->stacked data[0].al arm nsg);
if (alarmptr->curr_stacked > 1) {

_tprintf(_T(" (%)"), alarmptr->curr_stacked);

}
_tprintf(_T("\n"));

See Also

CAnvAl arm : st acked_data (page 197)

CAmvAlarm::DeleteOptions()

Thisfield contains the criteriafor deleting an alarm instance. The criteria can be one or both of the
following:

AM_ACK_CHAR | Alarm was acknowledged by operator.

AM_CLR_CHAR | Alarm was cleared (reset).

Comments

» Alarms are deleted only if they meet the specified deletion criteria. The criteria are that the
alarm has been cleared (returned to normal state) or acknowledged.

» An alarm with delete options of AM_ACK_CHAR (acknowledged) is deleted when the operator

acknowledgesit, even if it has not been cleared.
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» An alarm with delete options of AM_CLR_CHAR (cleared) is automatically deleted when it
clearseven if it has not been acknowledged.

» An alarm with delete options of AM_ACK_CHAR and AM_CLR_CHAR must be cleared and
acknowledged before it can be deleted.

Syntax

CAnvAl arnt al arm ptr
al arm ptr->Del et eOpti ons()

Data Type

TCHAR*

Example

This example sets a verbose prompt for the user to tell them what the deletion requirements are.

if ((_tcschr(alarmptr->Del eteOptions(), AM ACK CHAR) != NULL)
&% (_tcschr(alarmptr->Del eteOptions(), AM CLR CHAR) != NULL))
Requi renent = CAnvStateFilter::ack clear_nsg();
else if
((_tcschr(alarmptr->Del eteOptions(), AM ACK CHAR) != NULL)
&& (_tcschr(alarmptr->Del eteOptions(), AM CLR CHAR) == NULL))
Requi renment = CAnvStateFilter::ack_only nsg();
else if
((_tcschr(alarmptr->Del eteOptions(), AM ACK CHAR) == NULL)
&& (_tcschr(alarmptr->Del eteOptions(), AM CLR CHAR) != NULL))

Requi renment = CAnvStateFilter::clear_only nsg();

See Also

CAnvStateFilter::ack clear _nsg (page 245)
, CAnvStateFilter::ack only nsg (page 245)
, CAnvStateFilter::clear_only nmsg (page 245)

CAmvAlarm::generated time

Time the alarm was generated.

Comments
Time isrecorded in seconds since midnight (00:00) on 1 January 1970.

Syntax

CAnvAl arnt al arm ptr;
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al arm ptr->generated_tine;

Data Type

COR | 4

Example
This example calculates the number of hours and minutes an alarm was or has been in alarm state.

COR |14 duration;
COR |4 mi nutes;
COR | 4 seconds;
| ong ourtime;
cor_tine_get current | ocal (&urtine);
if (alarmptr->cleared_tine == 0)
duration = ourtinme +
al arm ptr->anrp_sync_of fset -
al arm ptr->generated_tine;
el se
duration = alarmptr->cleared_tine -
al arm ptr->generated_tine;
m nutes = duration / 60;
seconds = duration - ( mnutes * 60 );

See Also

CAnvAl arm :cleared_tinme (page 191)

CAmvAlarm::1D(id_buf)

Thisfield contains the pointer to the buffer that contains the Alarm ID string.

Syntax

CAnvAl arnt al arm ptr;
al arm ptr->I D( TCHAR* id_buf);

Data Type

TCHARY

Example

This example printsthe ID of an alarm.
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CAnVvAl arnt al arm ptr;
TCHAR i d_buf [ ALARM | D_LEN+1] ;
_tprintf(_T("%\n"), alarmptr->ID(id_buf);

CAmvAlarm::Manual ClearAllowed()

Thisfield indicates whether an operator can reset this alarm from the Alarm Viewer display. It
contains one of the following values:

TRUE | The operator can reset the alarm.

FALSE | The operator cannot reset the alarm.

Syntax

CAnvAl arnt al arm ptr;
al arm pt r->Manual C ear Al | owed() ;

Data Type
COR_BOOLEAN
Example

This example displays an error message if manual reset is not allowed.

if (lalarm ptr->Manual C ear Al |l owed()) {
MessageBox(" Al arm may not be manual ly cl eared\n");
}

CAmvAlarm::max_stacked

Thisfield contains the maximum number of alarms that can be stacked.

Syntax

CAnvAl arnt al arm ptr;
al arm ptr->nmax_st acked;

Data Type

COR | 4

CAmvAlarm::stacked com
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Thisfield contains an array of AM_COMMENT _INFO structures.

Each AM_COMMENT _INFO structure records a comment entered for an alarm by a user along with
the time the comment was generated.

The number of comments currently associated with the alarm isfound in
CAmvAlarm::curr_comment.

Syntax

AM_COMVENT | NFO st acked_con{ AM_MAX_ALARM COMVENTS] ;

Data Type
typedef struct am coment info {
COR_STAMP genti ne;

TCHAR al ar m comrent [ AM_COMMVENT _LEN+1] ;
} AM_COMMENT I NFG,

Example
This example prints the comments for an alarm and the time the comments were created.

CAnvAl arnt al arm ptr;

int i;

for (i=0; i < alarmptr->curr_conment; i++)

{

tprintf( _T("%d %d\t%s"),

al arm ptr->stacked confi].genTine.yyyyndd,
al arm ptr->stacked confi].genTi ne. hhmmsstt,
al arm ptr->stacked conji].alarmcoment);

}

See Also

CAnvAl arm : curr_conment (page 192)

CAmvAlarm::stacked data

Thisfield contains an array of AM_STACKED _INFO structures.

Each AM_STACKED_INFO structure records the generation time, current alarm state, and alarm
message for an instance of the alarm.
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The number of instances currently associated with the alarmisfoundin
CAmvAlarm::curr_stacked.

Comments

stacked_data[0] isawaysthe most recent alarm.

Syntax

AM STACKED | NFO st acked_dat a] AM_MAX_STACKED+1

Data Type
typedef struct am stacked info {
COR_STAMWP genti ne;
AM STATE_TYPE al arm st at e;

TCHAR al arm nmsg[ ALARM MSG _LEN+1] ;
} AM _STACKED_ | NFQ,

Example
This example prints the stacked instances for an alarm and the time the instances occurred.

CAnvAl arnmt al arm ptr;

int i;
for (i=0; i < alarmptr->curr_stacked; i++)
{
_tprintf(_T("%d %d\t%"),
al arm ptr->stacked _datal[i].genTi ne.yyyymud,
al arm ptr->stacked _dataf[i].genTi ne. hhmmsstt,
al arm ptr->stacked _datal[i].al arm nsg);
}
See Also
CAnvAl arm : curr_stacked (page 192)
CAmvClasskilter
CAmvClasskilter

A CAnwC assFi | t er controls whether alarms of the corresponding class will be passed from AMRP
to the viewer.
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CAmvClassFilter Class Definition

CAmvClassFilter Class Definition

The following class definition represents the CAmvCl assFi | t er class. For clarity, it has been
simplified from the actual class definition. All the user-accessible members are listed.

class CAmvd assFilter {

publi c:

TCHAR class_titl e[ CLASS TI TLE LEN+1] (page 203) ;
int class_order (page 202) ;

COR 12 class alarmfg (page 201) ;
COR |2 class_alarmbg (page 200) ;

COR |2 class _normal _fg (page 202) ;

COR |2 class_normal _bg (page 201) ;

COR |2 class_ack fg (page 200) ;

COR |2 class_ack bg (page 200) ;

TCHAR* | D(TCHAR* id_buf) (page 204) ;

BOOL | sEnabl ed (page 205) ;

voi d Enabl e (page 204) ;

voi d Di sable (page 203) ;

}; /1l CAnvC assFilter

CAmvClassFilter Class Member Overview

The following table briefly describes the members of the CAmvd assFi | t er class. The sections that
follow go into detail of the syntax and semantics of using the members.

Member

Description

class_ack_bg

Background color for acknowledged alarms

class_ack_fg

Foreground color for acknowledged alarms

class_alarm_bg

Background color for alarm message in alarm state

class_alarm_fg

Foreground color for alarm message in alarm state

class_normal_bg

Background color for cleared, unacknowledged alarms

class_normal_fg

Foreground color for cleared, unacknowledged alarms

class_order Alarm class priority. 0 is highest.

class _title Alarm class description (for example, "High Priority Alarms")
Disable() Don't have AMRP send alarms for this class to the viewer
Enable() Have AMRP send alarms for this class to the viewer

IDO)

Class ID (for example, "HIGH")

IsEnabled()

Will alarms for this class be sent to the viewer by the AMRP
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CAmvClassFilter::class ack bg

This member specifies the background color for darmsthat are in the acknowledged state.

Comments
This color isaconfigured CIMPLICITY Alarm Class in the Workbench.
This member is read-only.

Syntax

CAnvC assFilter* class _ptr;
class_ptr->class_ack_bg;

Data Type

COR | 2
CAmvClassFilter::class ack fg

This member specifies the foreground color for alarms which are in the acknowledged state.

Comments
This color isaconfigured CIMPLICITY Alarm Class in the Workbench.
This member is read-only

Syntax

CAnvC assFilter* class _ptr;
class_ptr->class_ack fg;

Data Type

COR |2
CAmvClassFilter::class alarm_bg

This member specifies the background color for alarms which are in the alarm state.
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Comments
This color isaconfigured CIMPLICITY Alarm Class in the Workbench.
This member is read-only

Syntax

CAnvCl assFilter* class _ptr;
class_ptr->class_al arm bg;

Data Type

COR | 2
CAmvClassFilter::class alarm_fg

This member specifies the foreground color for alarms which are in the alarm state.

Comments
This color isaconfigured CIMPLICITY Alarm Class in the Workbench.
This member isread-only

Syntax

CAnvC assFilter* class _ptr;
class ptr->class_alarmfg;

Data Type

COR | 2

CAmvClassFilter::class normal_bg

This member specifies the background color for alarms that are in the normal state.

Comments
This color isaconfigured CIMPLICITY Alarm Class in the Workbench.

This member is read-only
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Syntax

CAnvC assFilter* class_ptr;
class_ptr->class_normal _bg;

Data Type

COR I 2
CAmvClassFilter::class normal_fg

This member specifies the foreground color for alarms that are in the normal state.

Comments
This color isaconfigured CIMPLICITY Alarm Class in the Workbench.

This member is read-only

Syntax

CAnvC assFilter* class _ptr;
class_ptr->class_nornmal fg;

Data Type

COR | 2
CAmvClassFilter::class order

The static priority of the alarm class. Zero is the highest priority.
Comments
Thisisaread-only field.

Syntax

CAnvC assFilter* class_ptr;
class_ptr->cl ass_order;
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Data Type

i nt
CAmvClassFilter::class title

The alarm class description as configured in Alarm Classes from the Workbench.

Comments

This member is read-only and should not be modified.

Syntax

CAnvC assFilter* class ptr;
class ptr->class title;

Data Type

TCHAR] CLASS_TI TLE_LEN+1]

Example

This example prints the ID and description of all the alarm classes for which alarms will be
displayed.

CAmvConn* AmvConn;
CAnvC assFilter* class ptr;
TCHAR i d_buf [ CLASS | D LEN+1];
for (class_ptr = AmvConn->Cl asssFilters->First();
class_ptr !'= NULL;
class_ptr = AmvConn->Cl assFi | ters->Next (class_ptr)) {
if (class_ptr->IsEnabled()) {
_tprintf(_T("%\t%\n"),
class_ptr->ID(id_buf),
class ptr->class title);

CAmvClassFilter::Disable()

Disable the alarm class filter so that AMRP does not send alarms of this class to the viewer.

Syntax

CAnvC assFilter* class_ptr;
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class_ptr->Di sabl e();

Data Type

voi d
See Also

CAnvd assFil ter:: Enabl e() (page 204)

CAmvClassFilter::Enable()

Enable the alarm class filter so that AMRP sends alarms of this class to the viewer.

Syntax

CAwC assFilter* class_ptr;
cl ass_ptr->Enabl e();

Data Type

voi d
See Also

CAnvC assFilter:: Disable() (page 203)

CAmvClassFilter::ID()

Retrieves the class ID for the alarm class and putsit in the user-supplied buffer. Returns a pointer to
that buffer.

Syntax

CAnvC assFilter* class _ptr;
TCHAR i d_buf [ CLASS | D_LEN+1];
class_ptr->ID(id_buf);
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Data Type

TCHAR*

CAmvClassFilter::IsEnabled()

Returns TRUE if alarms for this class will be sent to the viewer, FAL SE otherwise.

Syntax

CAnvFilter* filter _ptr;
filter _ptr->lsEnabl ed()

Data Type

BOCL

CAmvClassFilterList
CAmvClassFilterList

The CAnvd assFi | terLi st class provides methods to loop through all the classfilters currently in
use.

Thelist is built from data supplied by the AMRP. Filters cannot be added to, or removed from, the
list.

CAmvClassFilterList Class Definition

CAmvClassFilterList Class Definition

The following class definition represents the CAmvCl assFi | t er Li st class.

cl ass CAnvC assFilterlList {

publi c:
CAmwC assFilter* First (page 206) (COR STATUS* ret stat);
AmvCl assFilter* Next (page 207) (CAnvd assFilter* filter,
COR _STATUS* ret _stat);

CAmvClassFilterList Class Member Overview
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The following table briefly describes the members of the CAmvd assFi | t er Li st class. The sections
that follow go into detail of the syntax and semantics of using the members.

Member Description

First | Get a pointer to the first filter in the list

Next | Get a pointer to the next filter in the list

CAmvClassFilterList::First()

Returns a pointer to the first classfilter in thelist.

If thefilter list or the connection isin an invalid state, the return value isNULL and the ret_stat-
>statusis COR_FAILURE.

Syntax

CAwC assFilter* class_ptr;
CAnv(C assFilterList* class_list;
class ptr = class_list->First(& et _stat);

Data Type

CAmvCl assFilter*

Example
Print ID for all known classes.

CAmvConn* AmvConn;

CAnvC assFilter* class ptr;

TCHAR i d_buf[ CLASS | D LEN+1];

for (class _ptr = AmvConn->Cl asssFilters->First (& et _stat);
class ptr !'= NULL && ret stat.status == COR_SUCCESS;
class _ptr = AmvConn->Cl assFilters->Next(class _ptr,

&ret_stat))
{
tprintf(_T("%\n"), class ptr->ID(id _buf));
}
See Also

CAnvCl assFilterList::Next() (page 207) , CAmnwd assFilter (page 198)
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CAmvClassFilterList::Next()

Returns a pointer to the next classfilter in the list.

Syntax

CAnvC assFilter* class _ptr;
CAnvC assFilterList* class_list;
class ptr = class_list->Next(class ptr, &et _stat);

Data Type

CAnvCl assFilter*

See Also

CAnvC assFilterList::First() (page 206) , CAnwdC assFilter
(page 198)

CAmvConn
CAmvConn

The connection between an alarm viewer and the Alarm Manager isimplemented via the CAnvConn
class. When you create a new instance of this class, you provide a number of call-back functions
which are called in response to events such as new data from the Alarm Manager or loss of
connection.

CAmvConn Class Definition

CAmvConn Class Definition

The following class definition represents the CAmvConn class. For clarity, it has been simplified from
the actual class definition. All the user-accessible members are listed.

cl ass CAmvConn {
publi c:
CAnv Conn(
voi d* who
voi d (*di spFunc) (struct testContext *context,
struct Alarm nfo *pAl),
void (*Cl earDisp)(struct testContext *context),
void (*Lost AM (struct testContext *context),
int (*MaxAl arns) (struct testContext *context),
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voi d (*Set Di spl ayRedraw) (struct testContext *context,
int val),
voi d (*Updat eCount) (struct testContext *context,
RCM_ALARM DATA *al ar nDat a) ,
void (*DoRcnError) (struct testContext *context, int state),
voi d (*DoConnecti onFor med) (struct testContext *context),
void (*NotifyAl mGen) (struct testContext *context,
struct Al arm nfo* pAl) = 0,
void (*NotifyAl mvbd) (struct testContext *context,
struct Al arm nfo* pAl,
int almnod action) = O,
void (*NotifyAl nmDel ) (struct testContext *context,
struct Al arm nfo* pAl) = 0);
~CAmvConn() ;
/* Connection nanagenent */
voi d Reset Connecti on (page 217) ;
voi d BreakConnecti on (page 211) ;
voi d For mConnection (page 213) (LPCTSTR system COR _STATUS *ret_stat);
[l The follow ng nmake calls to the amap | ayer
voi d UpdateList (page 227) (COR_STATUS* ret_stat);
voi d SetAction (page 219) (const Alarm nfo *pAl, const TCHAR *acti on,
COR _STATUS *ret _stat);
voi d AddComment (page 210) (CAmvAl arnt al armRecord, LPCTSTR conment,
COR _STATUS* ret _stat);
void SetStatelnfo (page 222) (int alarnState, TCHAR **state,
TCHAR **ackSt at e) ;
voi d Oper Hel pRequest (page 216) (TCHAR *al arm d,
voi d AddHel pLi ne(void *arg,
TCHAR *str),

voi d *hel pText,
COR _STATUS *ret _stat);
[ * Setup managenent */
voi d Setuplist (page 223) (COR _STATUS *ret_stat);
CAnvSet upLi st (page 238) * Setups;
/* Mode control */
voi d SuspendDynani c (page 226) (COR_STATUS *ret_stat);
voi d ResuneDynani ¢ (page 218) (COR _STATUS *ret stat);
voi d Request Al arns (page 217) (COR _STATUS *ret stat);
voi d Set ToStatic (page 223) (COR_STATUS *ret_stat);
voi d Set ToDynami c (page 223) (COR_STATUS *ret_stat);
BOOL | sAl ar mvanager Connect ed (page 215) ();

LPCTSTR Get Connect edSysten() (page 214) ;

BOOL Shoul dReconnect () (page 225) ;

enum AVAP_CONNECT { NOT_CONNECTED, CONNECTED, RESYNCI NG ;

AVAP_CONNECT | sConnect ed() (page 215) ;
CAnwvStateFilterList (page 248) * StateFilters;
CAnvTi neFilter (page 251) * TineFilter;
CAmvC assFilterlList (page 205) * ClassFilters;
CAmvResour ceFil terlList (page 236) * ResourceFilters;
AM FI LTER TYPE PrinaryFilter;
void SetPrimaryFilter (page 222) (AMFILTER TYPE type);

CAnvFi el dFilterList* FieldFilters;




}; /1 CAmvConn
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CAmvConn Class Member Overview

Member

Description

AddComment()

Send a new alarm comment for the alarm to AMRP.

AMAP_CONNECT

An enum which specifies values returned by | sConnect ed() .

BreakConnection()

Disconnect from AMRP.

CAmvConn() The constructor for the class. You must provide pointers to call-back functions for
various events.
ClassFilters A pointer to a CAmvClassFilterList which can be used to work with class filters for the

connection.

ConfigurationAllowed

Returns TRUE if the user is allowed to create, modify, or delete viewer setups.

DeleteAllowed

Returns TRUE if the user is allowed to delete alarms.

FieldFilters A pointer to a CAmvFieldFilterList which can be used to work with field filters for the
connection.

FormConnection() Open a connection to a project.

GetConnectedSystem() Get the name of the project the connection is talking to.

IsAlarmManagerConnected()

BOOLEAN connection status.

IsConnected()

Multi-state connection status.

OperHelpRequest()

Display operator help for an alarm.

PrimaryFilter()

Get the current sort order for alarms.

RequestAlarms()

Get a list of all current alarms.

ResetConnection()

Disconnect from AMRP and RCM.

ResourceFilters

A pointer to a CAmvResourceFilterList which can be used to work with resource filters
for the connection.

ResumeDynamic()

Resume suspended alarm updates.

SetAction()

Mark the alarm with up to two actions to be sent to AMRP the next time Updat eLi st () is
called.

SetPrimaryFilter()

Set the sort order for alarms.

SetStatelnfo()

Get the state and acknowledgment strings from a numeric alarm state.

SetToDynamic() Set the connection to dynamic mode.

SetToStatic() Set the connection to static mode.

SetuplList() Ask the AMRP to update the list of saved setups.

Setups A pointer to a CAmvSetupList object which can be used to create, edit, activate, and

save viewer setups for the connection.
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Member Description
ShouldReconnect() TRUE if the connection should try to reestablish communication if they are lost.
StateFilters A pointer to a CAmvStateFilterList which can be used to work with alarm state filters for

the connection.

SuspendDynamic() Temporarily suspend incoming alarm updates.

TimeFilter A pointer to a CAmvTimeFilter which can be used to control the time filtering of alarms
for the connection.

UpdateList() Send alarm actions (acknowledge, delete) to AMRP.

CAmvConn::AddComment()

Send a new alarm comment to the AMRP. On return, ret_stat->statusis COR_SUCCESS if no
errors were encountered.

If this method fails, you will need to call CAmvConn::Break Connection().

Syntax

voi d AddComent (const Al arm nfo *pAl, LPCTSTR conment,
COR _STATUS* ret _stat);

Data Type

voi d
Example
Add acomment to an alarm. If successful, update the display.
COR_STATUS ret_stat;
amvConn- >AddComrent (al arm nfo_ptr, CommentStr, & et _stat);
if(ret_stat.status == COR_SUCCESS) {
Li st Comment s() ;

} else {
MessageBox (| DS _ERRLOSTAM ;
}

CAmvConn::AMAP_CONNECT

Values returned by CAmvConn::IsConnected()
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Syntax

enum AVAP_CONNECT { NOT_CONNECTED, CONNECTED, RESYNCI NG };

See Also

CAnvConn: : | sConnect ed() (page 215)

CAmvConn::BreakConnection()

Disconnect from the AMRP.

Comments

Call this class member to break, and possibly reestablish, a connection to the AMRP when a
communication error is detected.

If CAmvConn::AddComment(), CAmvConn::OperHelpRequest(), or CAmvConn:: SetupL.ist()
fails, you will need to call CAmvConn::BreakConnection().

Syntax

CAnvConn* amvConn;
anmvConn- >Br eakConnecti on()

Data Type

voi d
CAmvConn::CAmvConn()

Construct a new alarm management connection and provide callback functions to be called as events
occur.

Comments

Much of the work of the Alarm Viewer is done through the callback functions. Depending on
application requirements, the callbacks can directly handle the event or send messages so that the
event is handled in the main message loop of the program.

Syntax

CAmv Conn(
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voi d* who
voi d (*di spFunc) (struct testContext *context,
struct Al arm nfo* pAl),
void (*Cl earDisp)(struct testContext *context),
void (*Lost AM (struct testContext *context),
int (*MaxAl arns) (struct testContext *context),
voi d (*Set Di spl ayRedraw) (struct testContext *context,
int val),
voi d (*Updat eCount) (struct testContext *context,
RCM_ALARM DATA *al ar nDat a) ,
void (*DoRcnError) (struct testContext *context,
int state),
voi d (*DoConnecti onFor med) (struct testContext *context),
void (*NotifyAl mGen) (struct testContext *context,
struct Al arm nfo* pAl) = 0,
void (*NotifyAl mvbd) (struct testContext *context,
struct Al arm nfo* pAl,
int almnod action) = O,
void (*NotifyAl nmDel ) (struct testContext *context,
struct Al arm nfo* pAl) = 0);

Data Types

CAmvConn uses the textContext (page 180), SAmapCallbacks (page 181), and Alarminfo
(page 182) structures.

See Also

Building an Alarm Management Connection, sample program (page 186)

CAmvConn::ClassFilters

Through this pointer, the individual classfilters for the connection may be accessed.

Syntax

CAmvConn* amvConn;
CAnvCl assFilterList* C assFilters;
Cl assFilters = anvConn->Cl assFil ters;

Data Type

CAmvCl assFilterList*

See Also

CAnvC assFil terLi st (page 205)
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CAmvConn::ConfigurationAllowed()

Returns TRUE if the user is allowed to create, modify, or delete viewer setups.

Syntax

CAmvConn* amvConn;
amvConn- >Confi gur ati onAl | owed()

Data Type

BOCL

CAmvConn::DeleteAllowed()

Returns TRUE if the user is alowed to delete alarms.

Syntax

CAnmvConn* amvConn;
amvConn- >Del et eAl | owed()

Data Type

BOCL

CAmvConn::FieldFilters()

Returns TRUE if the user is allowed to delete alarms.

Syntax

CAmvConn* amvConn;
CAnvFieldFilterList* FieldFilters;
FieldFilters = anmvConn->Fi el dFilters;

Data Type

CAnvFi el dFi |l terList*

CAmvConn::FormConnection()
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Initialize a connection to the AMRP for the specified project.

Syntax

voi d FornConnecti on( LPCTSTR proj ect, COR STATUS* ret stat)

Data Type

voi d
Example

This example allocates and initializes a new connection object then tries to connect to a project.

COR_STATUS ret_stat;
CAnvConn *amvConn = new CAmvConn(thi s,
S Cal | backAddAl ar m
S Cal | backReset Cont ent ,
S Cal | backLost AM
S MaxAl ar s,
S Set Di spl ayRedr aw,
S Updat eCount ,
S DoRcnError,
S DoConnect i onFor ned,
S Cal | backNot i f yAl mCGen,
S Cal | backNot i f yAl mvbd,
S Cal | backNot i f yAl nDel ) ;
amvConn- >For nConnecti on(project, & et _stat);
if(retstat.status != COR _SUCCESS) {
del et e anvConn;
MessageBox(ret _stat.err_nsg);
return;

See Also

CAnvConn: : Get Connect edSysten() (page 214)

CAmvConn::GetConnectedSystem()

Retrieve the name of the project that viewer is connected to.

Syntax

LPCTSTR Get Connect edSyst em()
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Data Type

LPCTSTR

Example

CAnmvConn* amvConn;
_tprintf(_T("Connected to %\n"),
anmvConn- >Get Connect edSystem() ) ;

See Also

CAnvConn: : For nConnecti on() (page 213)

CAmvConn::IsAlarmManager Connected()

Returns TRUE if there is a connection to an alarm manager.
Syntax

I sAl ar mvanager Connect ed()

Data Type

BOCL

CAmvConn::IsConnected()

Return the current connection status.

Syntax

AMAP_CONNECT | sConnect ed() ;

Data Type

enum AVAP_CONNECT { NOT_CONNECTED, CONNECTED, RESYNCI NG };

Example

This example displays the current connection status.

TCHAR St at usStri ng[ 16] ;
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switch (IsConnected()) {

case NOT_CONNECTED:
strcpy(StatusString, "Not Connected");
br eak;

case CONNECTED:
strcpy(StatusString, "Connected");
br eak;

case RESYNCI NG
strcpy(StatusString, "Resyncing");
br eak;

}
fprintf(stdout, "Status: %\n", StatusString);

CAmvConn::OperHelpRequest()

Display operator help for an alarm. The AddHelpLine() callback function gets called for each linein
the help file. It is passed the helpText pointer in arg and a pointer to the line of help text in str.

If this method fails, you will need to call CAmvConn::Break Connection().

Syntax

voi d Oper Hel pRequest (TCHAR *al arml d,
voi d AddHel pLi ne(void *arg,
TCHAR *str),
voi d *hel pText,
COR _STATUS *ret _stat);

Data Type
voi d
Example
static void S AddHel pLi ne(void *arg, TCHAR *str)
{ CLi st Box *box=(CLi st Box *)arg;
} box->AddString(str);

CAnvAl arnt al arm ptr;

TCHAR i d_buf[ ALARM | D LEN+1];

CLi st Box Hel pText ;

amvConn- >COper Hel pRequest (al arm ptr->1D(i d_buf),
S_AddHel pLi ne,
(void *)Hel pText,
& et _stat);



Open Interface API Reference | 6 - Alarm Viewer API | 217

CAmvConn::PrimaryFilter()

Returns the type of sorting currently being used by AMRP when sending static alarm lists.

Thefilter types are:

AM_TIME_FILTER Alarms are sorted by time

AM_STATE_FILTER | Alarms are sorted by state

AM_FR_FILTER Alarms are sorted by resource

AM_CLASS_FILTER | Alarms are sorted by class

Syntax

AM FI LTER TYPE Pri maryFil ter ()

Data Type

typedef int AM FI LTER TYPE;

CAmvConn::RequestAlarms()

Request AMRP to send alist of alarms.

Syntax

Request Al ar ns( COR_STATUS *ret stat);

Data Type

voi d

Example
Get the current list of adlarms from AMRP.

Reset Al ar nLi st () ;

amvConn- >Request Al arns( & et _stat);

if (ret_stat.status != COR SUCCESS) {
MessageBox (| DS _ERRLOGVSG) ;

}

CAmvConn::ResetConnection()
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This method cleans up the connection when communication islost or when the CAmvConn is
deleted.

Call this method to handle DO_IPCHASDIED messages.

Syntax

CAmvConn* amvConn;
amvConn- >Reset Connecti on()

Data Type

voi d

Example
Handle DO_IPCHASDIED message by resetting connection.

af x_nsg LRESULT | pcHasDi ed( WPARAM wPar am LPARAM | Par am
{

}

amvConn- >Reset Connecti on() ;

CAmvConn::ResourceFilters

Through this pointer, the individual resource filters for the connection may be accessed.

Syntax

CAmvConn* amvConn;
CAnvResourceFilterlList* ResourceFilters;
Cl assFilters = anvConn->ResourceFil ters;

Data Type

CAnmvResour ceFi | terLi st*

See Also

CAnvResour ceFil terLi st (page 236)

CAmvConn::ResumeDynamic()
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Temporarily suspend incoming dynamic updates.
Comments

When the viewer is showing the user modal dialogs like property sheets for setup parameters,
dynamic updates should be suspended.

Syntax

ResunmeDynam c( COR_STATUS *ret stat);

Data Type

voi d
Example

Suspend dynamic updates while changing setups.

if (IsStatic()) {
Edi t Set ups()
el se
amvConn- >SuspendDynani c() ;
Edi t Set ups() ;
amvConn- >ResunmeDynam c() ;

}
See Also
CAnmvConn: : SuspendDynam c() (page 226)
CAmvConn:SetAction()

Mark the alarm with up to two actions to be sent to the AMRP the next time UpdateL ist() is called.

Comments

Up to two actions may be set in atwo-character string. The valid characters are:

AM_ACK_CHAR | Acknowledge the alarm

AM_CLR_CHAR | Clear the alarm

AM_DEL_CHAR | Delete the alarm
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A blank character string indicates no action.

Clearing an alarm requires that the user be allowed to manually clear alarms. This may be checked
with CAmvAlarm::ManualClear Allowed().

Deleting an alarm requires that the user be allowed to manually delete alarms. This may be checked
with CAmvAlarm::DeleteAllowed().

Syntax

Set Acti on(const Al arm nfo *pAl, const TCHAR *acti on,
COR _STATUS *ret _stat);

Data Type
voi d
Example

Delete an darm, if allowed. Return TRUE if successful, FALSE otherwise.

I nt Del et eAl ar m({ CAnvConn* amvConn,
struct Alarm nfo *pAl arm nfo);

{
TCHAR action[ 3] ;
i f (amvConn->Del et eAl | owed())
{
_tcsncpy(action, _T(" ");
action[0] = AM DEL_CHAR
amvConn- >Set Act i on(pAl arm nfo, action, &status);
anmvConn- >Updat eLi st ( &st at us) ;
return TRUE;
}
el se
{
return FALSE;
}
}
See Also

CAnvConn: : Updat eli st () (page 227) , CAmvAl arm : Manual d ear Al | owed()
(page 196)

CAnvConn: : Del et eAl | owed() (page 213)
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CAmvConn:SetAction() - Change Approval

(When change approval isrequired) Mark the alarm with up to two actions to be sent to the AMRP
the next time UpdateL.ist() is called.

Comments

Up to two actions may be set in atwo-character string. The valid characters are:

AM_ACK_CHAR | Acknowledge the alarm

AM_CLR_CHAR | Clear the alarm

AM_DEL_CHAR | Delete the alarm

A blank character string indicates no action.

Clearing an alarm requires that the user be allowed to manually clear alarms. This may be checked
with CAmvAlarm::ManualClear Allowed() .

Deleting an alarm requires that the user be allowed to manually delete alarms. This may be checked
with CAmvAlarm::DeleteAllowed() .

Syntax

Set Action(const Alarm nfo *pAl, const TCHAR *acti on,
COR_STATUS *ret _stat, ALARM CA ALARM OPER REQ *cal nfo, COR _STATUS
*ret _stat);

Data Type

voi d
Example

Delete an darm, if allowed. Return TRUE if successful, FALSE otherwise.

I nt Del et eAl ar m{ CAnvConn* amvConn,
struct Al arm nfo *pAl arm nfo);
{

TCHAR action[ 3];
[IFill Change approval information ( Perform Perform Verify Users
i nf ormati on)
ALARM CA ALARM OPER REQ cal nf o;

i f (amvConn->Del et eAl | owed())

{
_tcsncpy(action, _T(" ");

action[0] = AM DEL CHAR
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i f (AWVal ar ml nf 0- >Get ChangeAppr oval I nfo())

{
amvConn- >Set Acti on( pAl arm nfo, action, calnfo, &status);
}
El se
{
amvConn- >Set Acti on( pAl arm nfo, action, &status);
}

amvConn- >Updat eLi st ( &st at us) ;
return TRUE;

}

el se

{
return FALSE;

}

CAmvConn::SetPrimaryFilter

Set the sort order for alarm lists coming from AMRP.()

Thefilter type choices are:

AM_TIME_FILTER Alarms are sorted by time

AM_STATE_FILTER | Alarms are sorted by state

AM_FR_FILTER Alarms are sorted by resource

AM_CLASS_FILTER | Alarms are sorted by class

Comments

This controls the order of alarms as provided to the DispFunc() callback. In some cases, it may be
better to not worry about sorting in the connection and to let the display list do the sorting.

A changein sort order will not take place until Setups->Filter Setup() is called.

Syntax

Set PrimaryFilter(AM FI LTER TYPE type)

Data Type

voi d

CAmvConn::SetStatel nfo()
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Get the alarm state and acknowledge state strings from the numeric state.

Syntax

Set St at el nf o( AM_STATE_TYPE al arnfState, TCHAR **state,
TCHAR **ackSt at e) ;

Data Type

voi d
CAmvConn::SetToDynamic()

Set the connection to dynamic mode so alarm events are sent by AMRP as they occur.

Comments

In dynamic mode, each alarm event (generate, acknowledge, clear) is sent as it occurs and the
connection calls the Notify callbacks.

Syntax

amvConn- >Set ToDynam c( COR_STATUS *ret _stat);

Data Type

voi d
CAmvConn::SetToStatic()

Set the connection to static mode so that alarm updates are only sent by AMRP in response to
RequestAlarms() calls.

Syntax

amvConn- >Set ToSt at i c( COR_STATUS *ret stat);

Data Type

voi d

CAmvConn::SetupL.ist()
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Retrieves the list of saved viewer setups from AMRP.

If this method fails, you will need to call CAmvConn::Break Connection().

Comments

Retrieving saved setups can be time consuming because of the inter-process communication and disk
access involved, and because of the potentially large amount of data exchanged. Therefore, setups are
not retrieved until they are requested with this function. CAmvConn:: SetupL ist() must be called for
the connection before the CAmvSetupList member functions of the CAmvConn:: Setups are called.

Syntax

CAnmvConn* amvConn;

amvConn- >Set upLi st (COR_STATUS *ret _stat);
Data Type

voi d

Example
Retrieve saved setups from AMRP and print the setup IDs.

CAmvConn* amvConn;

int |;

amvConn- >Set upLi st () ;

for (i = 0; i < anmvConn->Setups->Nunber(); i++) {
tprintf(_T("%\n"), amvConn->Setups->Setup(i));

}

See Also

CAnvConn: : Set ups (page 224)

CAmvConn::Setups

Use this pointer to access the saved Alarm Viewer setups for the connection.
CAmvConn::SetupList() must be called for the connection before the CAmvSetupList member

functions of the CAmvConn:: Setups are called.

Syntax

CAmvConn* amvConn;
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CAnvSet upLi st * amvSet ups;
anvSet ups = anmvConn- >Set ups;
Data Type

CAnv Set upLi st *

Example
Load a setup, save it under anew 1D, and make it the default.

CAnvConn* amvConn;

amvConn- >Set ups- >DoLoad(setup_id, & et _stat);
anmvConn- >Set ups- >Updat e( new_set up_i d) ;

amvConn- >Set ups- >DoSave(new setup_id, & et stat);
amvConn- >Set ups- >DoSet D( new_setup_id, & et _stat);
amvConn- >Set ups- >Fi | t er Set up() ;

See Also

CAnvConn: : Set upLi st () (page 223)

CAmvConn::Shoul dReconnect()

Resets the connection to the Alarm Management Resident Process.

Syntax

Shoul dReconnect ()

Data Type

BOCL

Example
Reset connection on loss of communication to AM.

voi d CAmvTest : : Lost AM CAmvConn* amvConn)

{
BOOL tryReconnect = FALSE;

i f (amvConn->Shoul dReconnect ())

{
}

Reset Connecti onDi spl ay(am/Conn) ;

tryReconnect = TRUE;
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i f(!'tryReconnect)

{
amvConn- >Set St at eStri ng(| DS_LOSTSERVER) ;

}
}

CAmvConn::StateFilters

Through this pointer, the individual state filters for the connection may be accessed.

Syntax

CAmvConn* amvConn;
CAnvStateFilterlList* StateFilters;
StateFilters = anvConn->StateFilters

Data Type

CAnvStateFilter*

See Also

CAnvSt at eFi l terLi st (page 248)

CAmvConn::SuspendDynamic()

Suspend dynamic updates.

Syntax

SuspendDynani ¢c( COR_STATUS *ret_stat);

Data Type

voi d
Example

Suspend dynamic updates while changing setups.

if (IsStatic()) {
Edi t Set ups()

el se
amvConn- >SuspendDynani c() ;
Edi t Set ups() ;
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amvConn- >ResuneDynam c() ;

See Also

CAnvConn: : ResuneDynam c() (page 218)

CAmvConn:: TimeFilter

A pointer to the time filter which restricts what alarms are sent from AMRP to the viewer.

Syntax

CAmvConn* amvConn;
CAnvTinmeFilter* TinmeFilter;
TinmeFilter = anvConn->Ti neFilter;

Data Type

CATi meFil ter*

Example
Enable time filtering for the viewer

amvConn- >Ti neFi | t er - >Enabl e() ;

See Also

CAnvVTi neFilter (page 251)

CAmvConn::UpdateL.ist()

Notify AMRP of all user-requested actions such as acknowledging or deleting an alarm.

Syntax

CAmvConn* amvConn;
anmvConn- >Updat eLi st (COR_STATUS* ret_stat)



Open Interface API Reference | 6 - Alarm Viewer API | 228

Data Type

voi d
See Also

CAnvConn: : Set Action() (page 219) , CAnvSetupList::FilterSetup()
(page 242)

CAnvFiedFilter
CAmvFiddFilter

A CAmvFieldFilter controls whether alarms that match the field filter will be passed from AMRP to
the viewer.

CAmvFiddFilter Class Definition

CAmvFiedFilter Class Definition

The following class definition represents the CAmvFieldFilter class. For clarity, it has been
simplified from the actual class definition. All the user-accessible members are listed.

class CAnwvFieldFilter {
publi c:

AM FIELD ID field_id;

AM FI ELD FI LTER TYPE type;

TCHAR filter_string[ ALM SETUP_FF_LEN+1];
}; /1 CAnvFiel dFilter

CAmvFieldFilter Class Member Overview

The following table briefly describes the members of the CAmvFieldFilter class. The sections that
follow provide details about the syntax and semantics of using the members.

Member Description

field_id ID of the field that will be checked for a match.

type Type of match that will be performed.

filter_string | The text string that will be used to perform the match.
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CAmvFieldFilter::field_id
This member specifiesthe ID of the field that will be checked for a match.

Comments

The following values indicate the field that will be filtered:
#defi ne AM_FF_FI ELD_UNUNSED 0
#define AM FF_FI ELD ALARM I D 1

#define AM FF_FI ELD ALARM MBG 2
#def i ne AM FF_FI ELD_ALARM DESCRI PTI ON 3

Syntax

CAnvFi el dFilter* field filter;
field filter->field id = AM FF_FI ELD ALARM | D;

Data Type

COR_UL
CAmvFieldFilter::type

This member specifies the type of match that will be performed.

Comments
The following values indicate the type of match that will be performed:

#def i ne AM FF_MATCH_TYPE _SUBSTRI NG 0

#define AM_FF_MATCH TYPE W LDCARD 1
#defi ne AM_FF_MATCH TYPE_REGEX 2 //Uses ECMAScript granmar

Syntax

CAnvFieldFilter* field filter;
field filter->type = AM FF_MATCH TYPE REGEX;

Data Type

COR_UL

CAmvFieldFilter::filter_string
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This member specifies the text string that will be used to perform the match.

Comments

Thisisthe string used in the match. All matches ignore case.
AM FF_NMATCH TYPE SUBSTRING - For this type, the string has to match part of
the target string.
AM FF_NMATCH TYPE W LDCARD - For this type, the string has to exactly match
the target string using * and ? as w |l dcard characters.

AM FF_NMATCH TYPE REGEX - For this type, the string has to exactly match the
target string using an ECVAScri pt-conpliant regul ar expression.

Syntax

CAnvFieldFilter* field filter;
_tcscpy(field filter->filter _string, _T("*ID"));

Data Type

TCHAR

CAnwvFieldFilterList
CAmvFieldFilterList

The CAmvFieldFilterList class provides methods to loop through all the field filters currently in use.
Thelist is built from data supplied by AMRP.

CAmvFiedFilterList Class Definition

CAmvFieldFilterList Class Definition

The following class definition represents the CAmvFieldFilterList class

cl ass AMAPEXPORT CAnvFi el dFilterList : private CAnwFilter {
friend cl ass CAmap;
publi c:
CAnvFi el dFilter* First(COR STATUS* ret stat);
CAnvFi el dFi lter* Next (CAnmvFieldFilter* filter, COR STATUS* ret stat);
CAwFieldFilter* AddFieldFilter(AMFIELD ID field_id,
AM FI ELD_FILTER TYPE filter_type, LPCTSTR filter_string);
/'l Renoves it fromthe list and frees the record.
/1 This will break First/Next traversal, so do not do it as part of a
Fi rst/ Next | oop.
voi d RenoveFi el dFilter(CAnvFiel dFilter* filter field);
voi d RenoveAl |l FieldFilters();
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}; I/l CAnvFiel dFilterlList

CAmvFieldFilterList Class Member Overview

The following table briefly describes the members of the CAmvFieldFilterList class. The sections
that follow provide details about the syntax and semantics of using the members.

Member Description
First Returns a pointer to the first filter in the list.
Next Returns a pointer to the next filter in the list.
AddFieldFilter Adds a field filter to the list.
RemoveFieldFilter Removes the field filter from the list.
RemoveAllFieldFilters | Removes all field filters from the list.

CAmvFieldFilterList::First()

This member returns a pointer to the first field filter in the list. If the filter list or the connectionisin
an invalid state, the return valueisNULL and ret_stat->statusis COR_FAILURE.

Syntax
CAnvFi el dFilter* field ptr;
CAnvFi el dFilterList* field |list;
field ptr = field list->First(& et _stat);

Data Type

CAnFieldFilter*

Example

To remove thefirst field filter:

COR_STATUS ret_stat;

CAnvConn* AnmvConn;

CAnvFieldFilter* field ptr;

field ptr = AmvConn->Fi el dFilters->First (& et _stat);

if(field ptr '= NULL & ret stat.status == COR_SUCCESS)
AmvConn- >Fi el dFi | t er s- >RenoveFi el dFilter(field ptr);

CAmvFieldFilterList::Next()
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This member returns a pointer to the next field filter in the list.

Syntax

CAnvFi el dFilter* field ptr;

CAnvFi el dFilterList* field list;

field ptr = field list->Next(field ptr, &et _stat);
Data Type

CAnwFieldFilter*

CAmvFieldFilterList::AddFieldFilter()

This member adds afield filter to thelist.

Syntax

AM FIELD I D field_id;

AM FI ELD FILTER TYPE filter_type;

LPCTSTR filter _string;

CAnvFi el dFilter* field ptr;

CAnvFieldFilterList* field |ist;

field ptr = field list->Next(field_ id, filter_type, filter_string);
Data Type

CAnvFi el dFil ter*

Example

To add a sub-string filter for alarm IDs:
CAnvConn* AnvConn;
CAnvFi el dFilter* field ptr;

field ptr = AmvConn->Fi el dFi | t ers- >AddFi el dFi |l ter (AM FF_FI ELD ALARM | D,
AM FF_NMATCH TYPE SUBSTRI NG, _T("Mld");

CAmvFieldFilterList::RemoveFieldFilter()

This member removes the specified field filter from the list and frees the record.

This procedure will break the First/Next traversal, so do not perform it as part of a First/Next loop.
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Syntax
CAnvFi el dFilter* field ptr;

CAnvFieldFilterList* field |ist;
field |ist->RenoveFieldFilter(field ptr);

Data Type

voi d

Example

To remove the first field filter:
COR_STATUS ret_stat;
CAnmvConn* AnvConn;
CAwFieldFilter* field_ptr;
field_ptr = AnvConn->Fi el dFilters->First(& et_stat);

if(field ptr !'= NULL & ret_stat.status == COR_SUCCESS)
AmvConn- >Fi el dFi | t er s- >RenoveFi el dFilter(field_ptr);

CAmvFieldrFilterList::RemoveAllFieldFilters()

This member removes dl field filters from the list and frees the record.

Syntax

CAnvFieldFilterList* field_ |ist;
field |ist->RenoveFieldFilter();

Data Type

voi d

Example

Toremove dl field filters;

CAnmvConn* AnvConn;
AmvConn- >Fi el dFi | t ers- >RenmoveAl | Fiel dFilters(field ptr);
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CAmMvResour ceFilter
CAmvResourceFilter

The CAnvResour ceFi | t er class controls whether alarms with the corresponding resource will be
passed from AMRP to the viewer.

CAmvResourceFilter Class Definition

CAmvResour ceFilter Class Definition

The following class definition represents the CAmvResour ceFi | t er class. For clarity, it has been
simplified from the actual class definition. All the user-accessible members are listed.

cl ass CAnmvResourceFilter {
publi c:
TCHAR* | D(TCHAR* id_buf) (page 235) ;
BOOL | sEnabl ed() (page 235)
voi d Enabl e() (page 235) ;
voi d Di sabl e() (page 234) ;
};// CAnvResourceFilter

CAmvResour ceFilter Class Member Overview

The following table briefly describes the members of the CAmvResour ceFi | t er class. The sections
that follow go into detail about the syntax and semantics of using the members.

Member Description

Disable() Don't have AMRP send alarms for this resource to the viewer

Enable() Have AMRP send alarms for this resource to the viewer

ID() Resource ID

IsEnabled() | Will alarms for this resource be sent to the viewer by the AMRP

CAmvResourceFilter::Disable()

Disables the resource filter so that AMRP does not send alarms for this resource to the viewer.

Syntax

CAnvResourceFi lter* resource_ptr;
resource_ptr->Di sabl e();
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Data Type

voi d
See Also

CAnvResour ceFil ter:: Enabl e() (page 235)

CAmvResourceFilter::Enable()

Enables the resource filter so that AMRP sends alarms for this resource to the viewer.

Syntax

CAnvResourceFilter* resource ptr;
resource_ptr->Di sabl e();

Data Type

voi d
CAmvResourceFilter::1D()

Retrieves the ID for the resource and puts it in the user-supplied buffer. Returns a pointer to that
buffer.

Syntax

CAnvResourceFilter* resource _ptr;
TCHAR i d_buf [ FR I D LEN+1];
resource_ptr->ID(id _buf);

Data Type

TCHAR*

CAmvResourceFilter::1sEnabled()

Returns TRUE if AMRP will send alarms for this resource.
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Syntax

CAnvResourceFi lter* resource_ptr;
resource_ptr->lskEnabl ed();

Data Type

BOCOL

CAMvResourceFilterList
CAmvResourceFilterList

The CAnvResour ceFi | t er Li st class provides methods to loop through all the resource filters
currently in use.

Thelist is built from data supplied by the AMRP. Filters cannot be added to, or removed from, the
list.

CAmvResourceFilterList Class Definition

CAmvResourceFilterList Class Definition

The following class definition represents the CAmvResour ceFi | t er Li st class.

cl ass CAmvResourceFil terList {
publi c:
CAnvResour ceFilter* First (page 236) (COR STATUS* ret_stat);
CAmvResourceFil ter* Next (page 237) (CAnvResourceFilter* filter,
COR _STATUS* ret _stat);

b

CAnmvResour ceFilterList Class Member Overview

The following table briefly describes the members of the CAmvResour ceFi | t er Li st class. The
sections that follow go into detail of the syntax and semantics of using the members.

Member| Description

First | Get a pointer to the first filter in the list

Next | Get a pointer to the next filter in the list

CAmvResourceFilterList::First()



Open Interface API Reference | 6 - Alarm Viewer API | 237

Return a pointer to the first classfilter in the list.

Comments

If the filter list or the connection isinvalid, NULL isreturned and ret_stat >statusis set to
COR_FAILURE.

Syntax

CAnvResourceFi lter* resource _ptr;
CAnvResourceFilterList* resource |ist;
resource_ptr = resource list->First(& et _stat);

Data Type

CAnvResour ceFi |l ter*

Example

CAmvConn* amvConn;
CAnvResourceFilter* resource ptr;
TCHAR id_buf[ FR I D LEN+1];
for (resource ptr =
amvConn- >ResourceFil ters->First (& et _stat);
resource_ptr !'= NULL && ret_stat.status == COR_SUCCESS;
resource_ptr =
amvConn- >Resour ceFi | t er s- >Next (resource_ptr,
& et _stat))

{
_tprintf(_T("%\n"), resource ptr->ID(id buf));
}
See Also

CAnvResourceFilterList::Next() (page 237) , CAnvResourceFilter
(page 234)

CAmvResourceFilterList::Next()

Returns a pointer to the next resource filter in the list.

Comments

If thefilter list or the connection isfound to beinvalid, NULL isreturned and ret_stat->statusis set
to COR_FAILURE.
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Syntax
CAnvResourceFi lter* resource_ptr;
CAmvResour ceFilterLi st* resource_list;

COR_STATUS ret_stat;
resource_ptr = resource_list->Next(resource ptr, & et _stat);

Data Type

CAnvResourceFil ter*

See Also

CAnvResourceFilterList::First() (page 236) , CAnvResourceFilter
(page 234)

CAmvSetupList
CAmvSetupList

The CAnvSet upLi st class provides the methods necessary to create, edit, save, and activate saved
alarm viewer setups.

There is a pointer to an instance of this class on the CAnmvConn class. Y ou should not create instances
of this object in your program.

CAmvSetupList Class Definition

CAmvSatupList Class Definition

The following class definition represents the CAnmvSet uplLi st class.

cl ass CAnmvSet upLi st {
publi c:

int Number();

TCHAR* Setup(int i) (page 243) ;

int DoSetD (page 240) (TCHAR* setupl D, COR STATUS* ret stat);
voi d DoDel (page 239) (TCHAR* setuplD, COR STATUS* ret stat);
voi d DoCl ear (page 239) (COR_STATUS* ret_stat);

voi d DoLoad (page 240) (TCHAR* setupl D, COR STATUS* ret stat);
voi d DoSave (page 240) (TCHAR* setupl D, COR STATUS* ret stat);
voi d Update (page 243) (TCHAR* setuplD);
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int Exists (page 241) (TCHAR* setupl D, COR_STATUS* ret_stat);
void FilterSetup (page 242) (COR_STATUS* ret_stat);
const TCHAR* Setupl D (page 243) (TCHAR *setuplD = NULL);

}s

CAmv&atupList Class Member Overview

The following table briefly describes the members of the CAmvResour ceFi | t er Li st class. The
sections that follow go into detail of the syntax and semantics of using the members.

Member Description

DoClear Clear setups and return to unfiltered display

DoDel Delete the specified setup
DolLoad Load the specified setup and make it current
DoSave Save the specified setup

DoSetD Set the default setup for this user

Exists See if the named setup exists

FilterSetup | Get setup information from AMRP

Number Get the number of setups

Setup Get the ID of the specified setup

SetuplD Get the ID of the current setup

Update Rename the current setup

CAmvSetupList::DoClear()

Clear the currently loaded setup and return to unfiltered viewing.

Syntax

CAnvConn* amvConn;
anmvConn- >Set ups- >DoCl ear (COR_STATUS* ret_stat);

Data Type

voi d
CAmvSetupL.ist::DoDel()

Delete the named setup from the database of saved setups.
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Syntax

CAnvConn* anmvConn;
anmvConn- >Set ups- >DoDel ( TCHAR* setupl D, COR STATUS* ret_stat);

Data Type

voi d
CAmvSetupList::DoL oad()

L oad the named setup from the database and make it the current setup, filtering by resource, state,
time, and class as appropriate.

Syntax

CAnvConn* amvConn;
amvConn- >Set ups- >DoLoad( TCHAR* set upl D, COR _STATUS* ret_stat);

Data Type
voi d
CAmvSetupList::DoSave()
Save the named setup to the database.

Syntax

CAmvConn* amvConn;
amvConn- >Set ups- >DoSave( TCHAR* set upl D, COR STATUS* ret stat);

Data Type

voi d
CAmvSetupList::DoSetD()

Set the named setup as the default for this user. The next time the user starts a viewer, this setup will
be loaded automatically.
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Comments
Returns COR_SUCCESS if the configuration update is successful, COR_FAILURE otherwise.

Syntax

CAnvConn* amvConn;
amvConn- >Set ups- >DoSet D( TCHAR* set upl D, COR _STATUS* ret stat);

Data Type
i nt
Example

This example tries to set the default setup and checks the return value.

i f (amvConn->Set ups->DoSet D( Set upl D, & et _stat) != COR_SUCCESS)
{

}

MessageBox(ret _stat.err_nsg);

CAmvSetupList::Exists()
Check to see if the named setup exists in the database.

Comments

Returns COR_SUCCESS if the AMRP was successfully queried regarding setup existence. Returns
COR_FAILURE otherwise.

If the return value is COR_SUCCESS, ret_stat->err_codeis TRUE if the setup exists, FALSE if it
does not.

Syntax

CAmvConn* amvConn;
amvConn- >Set ups- >Exi st s( TCHAR* set upl D, COR_STATUS* ret stat);

Data Type
i nt

Example
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This example looks for a setup ID.

i f (amvConn->Set ups->Exi sts(testlD, &ret_stat) != COR _SUCCESS)

{
MessageBox (" Coul d not communi cate with AVRP");

} else

{
}

Exi sts = ret_stat->err_code;

CAmvSetupList::FilterSetup()

Send the filter parameters for the currently selected setup to the AMRP and put them in effect.

Syntax

CAnmvConn* amvConn;
amvConn- >Set ups- >Fi | t er Set up( TCHAR* set upl D,
COR _STATUS* ret _stat);

Data Type

voi d

See Also

CAnvConn: Updat eLi st() CAmvConn:: UpdateLi st () (page 227)

CAmvSetupList::Number()

Return the number of setups available to this user.

Syntax

CAmvConn* amvConn;
i = amvConn- >Set ups- >Nunber ()

Data Type
i nt
Example

List the IDs of the available setups.

amvConn- >Set upLi st () ;
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for (i = 0; i < amvConn->Setups->Nunber(); i++)
{

}

_tprintf(_T("%\n"), amvConn->Setups->Setup(i));

CAmvSetupList::Setup()

Return the ID of the specified setup.

Syntax

CAmvConn* amvConn;
TCHAR* str;
str = amvConn->Set ups->Setup(int i);

Data Type

TCHAR*

See Also

CAnvSet uplLi st : Nunber () CAmvSet upli st:: Nunber () (page 242)

CAmvSetupList::Setupl D()

Get a pointer to the ID of the current setup or retrieve the ID of the current setup into a user-supplied
buffer.

Syntax

CAmvConn* amvConn;
anmvConn- >Set ups- >Set upl () ;
anmvConn- >Set ups- >Set upl D( TCHAR setupl D[ ]);

Data Type

const TCHAR*

Example
Print the name of the current setup:

_tprintf(_T("Setup is %\n"), anvConn->Set ups->Setupl D());

CAmvSetupList::Update()
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Rename the current setup with the specified ID.

Syntax

CAmvConn* amvConn;
amvConn- >Set ups- >Updat e( TCHAR setupl D[ ]);

Data Type
Voi d
CAnvSateFilter

CAmvStateFilter

The canvst at eFi | t er class controls whether alarms with the corresponding state will be passed
from AMRP to the Viewer.

CAmvStateFilter Class Definition

CAmvSateFilter Class Definition

The following class definition represents the CAnv St at eFi | t er class. For clarity, it has been
simplified from the actual class definition. All the user-accessible members are listed.

class CAnwvStateFilter {
publi c:
BOOL | sEnabl ed() (page 247) ;
voi d Enabl e() (page 246) ;
void Disable() (page 246) ;
AM STATE TYPE State() (page 247) ;
static TCHAR* ack_clear nsg() (page 245) ;
static TCHAR* ack only msg() (page 245) ;
static TCHAR* clear_only nsg() (page 245) ;
Y; /Il CAnvStateFilter

CAmvSateFilter Class Member Overview

Member Description

ack_clear_msg() | The text string to describe cleared, acknowledged alarms

ack_only_msg() | The text string to describe acknowledged alarms.

clear_only_msg() | The text string to describe cleared, unacknowledged alarms.




Open Interface API Reference | 6 - Alarm Viewer API | 245

Disable() Don't send alarms in this state to the viewer.

Enable() Send alarms in this state to the viewer.

IsEnabled() Will alarms in this state be sent to the viewer by AMRP.
State() The state number for the ID.

CAmvStateFilter::ack clear_ msg()

This function returns a user-readabl e string that describes cleared and acknowledged alarms.
Syntax

TCHAR* p = ack_cl ear_nsg();

Data Type

TCHAR*

See Also

CAnvAl ar m Del et eOpti ons() CAnvAl arm : Del et eOpti ons() (page 193)

CAmvStateFilter::ack_only _msg()

This function returns a user-readabl e string that describes acknowledged alarms.

Syntax

TCHAR* p = ack_only nsg();

Data Type

TCHAR*

See Also

CAnvAl arm : Del et eOpti ons() (page 193)

CAmvStateFilter::clear_only _msg()

This function returns a user-readabl e string that describes cleared, unacknowledged alarms.
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Syntax

TCHAR* p = clear_only nsg();

Data Type

TCHAR*

See Also

CAnvAl arm : Del et eOptions() (page 193)

CAmvStateFilter::Disable()

Disable the state filter so that AMRP does not send alarms in this state to the viewer.

Syntax

CAnvStateFilter* State ptr;
State ptr->Disable();

Data Type

voi d
See Also

CAnvSt at eFi |l ter: : Enabl e() (page 246)

CAmvStateFilter::Enable()

Enable the state filter so that AMRP sends alarms in this state to the viewer.

Syntax

CAnvStateFilter* state ptr;
state ptr->Di sabl e();
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Data Type

voi d
See Also

CAnvStateFilter::Disable() (page 246)

CAmvStateFilter::1sEnabled()

Returns TRUE if AMRP will send the viewer alarmsin this state.

Syntax

CAnvStateFilter* state ptr;
state ptr->l sEnabl ed();

Data Type

BOCL

CAmvStateFilter:: State()

Gets the state type for the filter.

The state type is one of the following:

AM_GENERATED Alarms with Generated state.

AM_ACKNOWLEDGED | Alarms with Acknowledged state.

AM_CLEARED Alarms with Cleared state.

AM_DELETED Alarms with Deleted state.

AM_NONEXISTENT Invalid filter or connection.
Comments

If the filter or connection isfound to beinvalid, AM_NONEXISTENT isreturned and ret_stat-
>gtatusis set to COR_FAILURE.

Syntax

AM STATE_TYPE st at e;
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CAnvStateFilter* state ptr;
state = state ptr->State(& et _stat)

Data Type

typedef int AM STATE TYPE;

CAnvSateFilterList
CAmvStateFilterList

TheCAanvSt at eFi | t er Li st class provides methods to loop through all the state filters currently in
use.

Thelist is built from data supplied by the AMRP. Filters cannot be added to, or removed from the
list.

CAmvStateFilterList Class Definition

CAmvSateFilterList Class Definition

The following class definition represents the CAnmvSt at eFi | t er Li st class. For clarity, it has been
simplified from the actua class definition. All the user-accessible members are listed.

class CAmvStateFilterlList {
CAnvStateFilter* First (page 249) (COR _STATUS* ret stat);
CAnvStateFilter* Next (page 250) (CAnvStateFilter* filter,
COR _STATUS* ret _stat);
BOOL IsFiltered (page 250) (AM STATE TYPE state);
void ClearAl () (page 249) ;
void SetFilter (page 251) (AM STATE TYPE state);
};// CAnvStateFilterlList

CAmvSateFilterList Class Member Overview

The following table briefly describes the members of the CAnvSt at eFi | t er Li st class. The sections
that follow go into detail of the syntax and semantics of using the members.

Member Description

ClearAll() Clear all state filters.

ClearFilter()

First() Get a pointer to the first state filter

IsFiltered() | Is the specified state filter enabled.
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Next() Get a pointer to the next state filter

SetFilter() Filter the specified state

CAmvStateFilterList::ClearAll()

Disable dl state filters.

Syntax

CAmvConn* amvConn;
amvConn->StateFilters->Cl earAll ()

Data Type

voi d
CAmvStateFilterList::ClearFilter()

Disable filtering of the specified state

Syntax

CAmvConn* amvConn;
amvConn->St at eFi | ters->Cl earFil t er (AM_STATE _TYPE st at e)

Data Type

voi d
CAmvStateFilterList::First()

Get thefirst state filter for the connection.

Comments

If thefilter list or the connection isfound to be invalid, NULL isreturned and ret_stat->statusis set
to COR_FAILURE.

Syntax

CAnmvConn* amvConn;
CAnvStateFilter* state ptr;
COR_STATUS ret_stat;
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state_ptr = anmvConn->StateFilters->First(& et _stat);

Data Type

CAnvStateFilter*

See Also

CAnvSt at eFi |l terList::Next() (page 250)

CAmvStateFilterList::IsFiltered()

Returns TRUE if alarms in the specified state will be sent to the viewer.

Syntax

CAnvConn* amvConn;
amvConn- >St at eFi | ters->1sFiltered( AM STATE_TYPE st at e)

Data Type

BOOL

CAmvStateFilterList::Next()

Return the next state filter in the list.

Comments

If thefilter list or the connection isfound to be invalid, NULL isreturned and ret_stat->statusis set
to COR_FAILURE.

Syntax

CAnvConn* amvConn;
CAnvStateFilter* state ptr;
state_ptr = amvConn->StateFilters->Next(state ptr, & et _stat);

Data Type

CAnvSt ateFil ter* (page 244)




Open Interface API Reference | 6 - Alarm Viewer API | 251

CAmvStateFilterList::SetFilter()

Enable the filter for the specified state.

The state is one of the following:

AM_GENERATED Alarms in Generated state.

AM_ACKNOWLEDGED | Alarms in Acknowledged state.

AM_CLEARED Alarms in Cleared state.
AM_DELETED Alarms in Deleted state.
Syntax

CAnvConn* amvConn;
amvConn->St at eFi | ters->Set Fi |l t er (AM _STATE_TYPE st at e)

Data Type

voi d

CAmvTimeFilter
CAmvTimeFilter

Thetime filter tells the AMRP not to send alarms before a specified time.

ThereisaCAnvTi meFi | t er on the CAnmvConn class. Y ou should never have to create one of your
own.

CAmvTimeFilter Class Definition

CAmvTimeFilter Class Definition

The following class definition represents the CAnmvTi neFi | t er class. For clarity, it has been
simplified from the actual class definition. All the user-accessible members are listed.

class CAwvTineFilter {
publi c:
BOCOL | sEnabl ed() (page 253)
voi d Enabl e() (page 252)
voi d Disable(); (page 252)
voi d SetTineStanp (page 253) (COR_STAMP* ts)
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COR_STAMP* const Ti neStanp() (page 254)
Y/l CAnvTi meFil ter

CAmvTimeFilter Class Member Overview

The following table briefly describes the members of the CAmvTi neFi | t er class. The sections that
follow go into detail of the syntax and semantics of using the members.

Member Description
Disable() Do not limit alarms sent to the viewer by time.
Enable() Limit alarms sent to the viewer by time.
IsEnabled() Will alarms sent to the viewer by AMRP be limited by the timestamp specified.

SetTimeStamp() | Set the time used to filter alarms.

TimeStamp() Get the time used to filter alarms.

CAmvTimeFilter::Disablg()

Disable timefiltering so that all alarms, no matter how old, are sent to the viewer.

Syntax

CAmvConn* amvConn;
amvConn- >Ti neFi | t er - >Di sabl e()

Data Type

voi d
See Also

CAnvTi neFil ter:: Enabl e() (page 252)

CAmvTimeFilter::Enable()

Enable time filtering so that only alarms after the specified time are sent to the viewer.

Syntax

CAnmvConn* amvConn;
amvConn- >Ti neFi | t er - >Enabl e()
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Data Type

voi d
CAmvTimeFilter::1sEnabled()

Returns TRUE if alarms are being filtered by time.

Syntax

CAmvConn* amvConn;
amvConn- >Ti neFi | t er - >l sEnabl ed()

Data Type

BOCL

CAmvTimeFilter::SetTimeStamp()

Set the time used to filter alarms.

Syntax

CAnvConn* amvConn;

amvConn- >Ti meFi | t er - >Set Ti neSt anp( COR_STAMP* ts)
Data Type

voi d

Example
Set the time filter to pass only alarms occurring after 8am on 13 February 1991

COR_STAMP ts;

t s->yyyymmd 19910213;

ts->hhmsstt = 08000000;

amvConn- >Ti neFi | t er->Set Ti neSt anp( &t s) ;

See Also

CAnvTi neFil ter::Ti neStanp() (page 254)
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CAmvTimeFilter:: TimeStamp()

Get a pointer to the timestamp used to filter alarms.

Syntax

CAmvConn* anvConn;
amvConn- >Ti neSt anp- >Ti neSt anp()

Data Type

COR_STAMP*
See Also

CAnvTi neFil ter:: SetTi neStanp() (page 253)

Data Types Used by Alarm Viewer API
Alarm Viewer APl Data Types

The CAnvConn methods use the following data types:
» Alarminfo

» SAmapCallbacks
« textContext

Standard Data Types

Sandard Data Types

The CAmvConn methods also use the following CIMPLICITY standard data types:

« AM_STACKED_INFO
« COR_BOOLEAN

« COR |2

- COR 14

- COR_STAMP

« COR_STATUS

- RCM_ALARM_DATA
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AM_STACKED_INFO

The AM_STACKED_INFO structure contains information about stacked alarms. Its format is:

typedef struct am stacked info

{
COR_STAWP genti e;
AM STATE_TYPE al arm st at e;
TCHAR al ar m nsg[ ALARM MSG_LEN+1] ;
COR 11 _pad[ 3]; [* alignnent data */

} AM STACKED | NFO,

COR_BOOLEAN

The COR_BOOLEAN definition is used for Boolean data types. Itsformat is:

typedef char COR _BOOLEAN;
COR 12

The COR_I2 definition is used for two-byte signed integer values. Itsformat is:

typedef short COR | 2;
COR 14

The COR_I4 definition is used for four-byte signed integer values. Itsformat is:

typedef int COR_I4;
COR_STAMP

The COR_STAMP structure contains timestamp information. Its definition is:

typedef struct cor_tine_stanmp {
COR W dummyl;
COR U4 dumry2;

} COR_STAMP;

COR_STATUS

The COR_STATUS structure contains status information about a subroutine or function called in the
code. Itsformat is.
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typedef struct cor_status {

COR |14 st at us; [ * success, failure, or warning */
COR |14 err_source; /* what detected the error */

COR |14 err_code; [* what is the error code */

COR |14 err_ref; [* where did it occur */

COR BOCLEAN err _reported; /* has it been | ogged yet ? */
TCHAR err_nsg[80]; /* any text nessage */

TCHAR fill[3]; [* alignnent data */

} COR_STATUS;

RCM_ALARM_DATA

The RCM_ALARM_DATA structure is used to record the current alarm count, the date the latest
alarm was generated, and the display attributes for the alarm count and alarm date displays. Its
format is:

typedef struct {
int al arm count;
COR 12 alarmcount _attr;
COR |12 alarmdate attr;
TCHAR al ar m dat e[ 16] ;

} RCM_ALARM DATA;



Chapter 7. Device Communications ToolKkit

About the Device Communications Toolkit

The Device Communications (Devcomm) Toolkit:

« Enables you to support communications to devices for which standard CIMPLICITY software

communication enablers are not available. It provides you with the libraries and build
procedures you need to create communication enablers that perform the same functions as
standard CIMPLICITY software communication enablers.

* Isintended for application development programmers responsible for creating code that will
access devices for which standard CIMPLICITY software communication enablers are not
available.

* Requires familiarity with system design, programming concepts, the Visual C++ programming

and CIMPLICITY product features.

The Device Communications Toolkit supports a set of functions that enables a custom
communication enabler to:

* Update the point database

« Schedule point polling

* Process unsolicited data

» Modify device data via set points

» Update device status (device available/device unavailable)

» Generate alarms when a device is not available for communications
» Generate communication enabler-specific alarms

When you create a custom communication enabler, the set of functions you support may be
limited by the device, the protocol used in communicating with the device, or the scope of your
implementation.

Communications Enabler Overview

« Communications Enabler Visual representation.
 Custom Communication Enabler overview.

Communications Enabler Visual Representation
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The following illustration shows you how a custom communication enabler isintegrated into the
standard CIMPLICITY software environment.

DEVCOMM Point
process Management
Shareable DEVCOMM code

Device specific subroutines

Subroutine calls from

shareable code are
ansywered by device
specific subroutines .

Custom Communication Enabler Overview

1. Build Custom Communication Enablers
a. Determine the functions to be supported.
b. Determine the device models to be supported and the memory locations to be made
accessible for each device-supported model.
c. Write specialized routines for each supported function.
d. Use the build procedures provided by the Device Communications Toolkit to compile the
specialized routines and create an executable.

2. Create Configuration

Before you can run the executable, you must create configuration files that identify:

* The name of the executable

* The port(s) the enabler can use

* The device model(s) the enabler will support

» The memory locations the enabler will support for each supported model (optional)

3. Execute the Customized Communications Enabler

After you create the executable and configuration files and place them in the appropriate
locations, you may configure the enabler in CIMPLICITY software and run it.

Device Communications SQubroutines in the Enabler
Sample

The CIMPLICITY Device Communications Toolkit APl provides a customizable interface between
CIMPLICITY software and device communications.
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Following is a sample of how the user-customized subroutines fit into the overall execution of the
enabler.

The order provided here represents avery high-level description of operation and includes only those
details believed relevant to customizing an enabler.

I NI TI ALI ZATI ON

Setup internal data structures
READ pr ocess configuration data for enabl er
READ port configuration data for enabl er
CALL user _init()

CALL user_open_port ()
CALL user _protocol info();

FOREACH CI MPLICITY DEVICE related to this ENABLER
READ Cl MPLI CI TY configuration data for device
| F supported. use _default donmai n_count == TOOLKI T_NO

CALL user_devi ce_set max_devi ce_donai n_count ()

ENDI F

CALL user_devi ce_info()

READ poi nt configuration data for device

| F supported. nndel _req == TOOLKI T_YES
CALL user_cpu_nodel ()

ENDI F

FOREACH DEVI CE_PQO NT
CALL user _valid_point()
| F problemwith device or point and point was vali dated

CALL user_renove_point ()

ENDI F

ENDFOR

| F supported. det _dev_status == TOOLKI T_YES
CALL user _devi ce_okay()

ENDI F

ENDFOR

COWPLETE | NI TI ALl ZATI ON BY ESTABLI SHI NG COVMMUNI CATI ONS
W TH | NTERESTED CI MPLI CI TY SUBSYSTEMS

VHEN
UNSOLI Cl TED_DATA RECEI VED:
| F support.unsolic_req == TOOLKI T_YES
| F user_accept _unsolicited data() returns TRUE
CALL user _process_unsolicited data()
ENDI F
ENDI F
TI ME_TO_SCAN_PO NT_VALUES:
| F support.read req == TOOLKI T_YES
SETUP paraneters for read
CALL user_read _data()
CALL user_cvt _data_from device()
ENDI F
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SET_PQO NT:
| F support.wite req == TOOLKI T_YES
SETUP paraneters for wite
CALL user _cvt _data_to_device()
CALL user _wite data()
ENDI F
WRI TE_PO NT_QUALI TY:
| F support.unsolicited quality data == TOOLKI T_YES
| F supported. extended _user _bits == TOOLKI T_YES
CALL user_write point_quality2()
ELSE
CALL user_write point_quality()
ENDI F
ENDI F
DEMAND_STATUS UPDATE
IF (point is no |onger in denand)
CALL user_on_denand_response()
ELSE
CALL user_on_denand_response()
ENDI F
TI ME_TO _RETRY_FAI LED DEVI CES
FOREACH uninitialized device
| F supported. use_default_ donmai n_count == TOOLKI T_NO
CALL user_devi ce_set nmax_devi ce_donai n_count ()
CALL user _device_info()
| F supported. nndel _req == TOOLKI T_YES
CALL user_cpu_nodel ()
ENDI F
FOREACH DEVI CE_PQO NT
CALL user _valid_point ()
ENDFOR
| F supported. det _dev_status == TOOLKI T_YES
CALL user _devi ce_okay()
ENDI F
ENDFOR
NEW_ PO NT_DYNAM CALLY_CONFI GURED:
| F existing point
CALL user _renove_point ()
CALL user _valid_point ()
If not found valid
CALL user _renove_point ()
| F poll-once point
CALL user_read_data()
CHECK_DEVI CE_STATUS
I F ((support.host redundancy == TOOLKI T_VYES) &&
(currently secondary node))
CALL user _heartbeat device
ENDI F
SHUTDOWN:
Cl eanup
CALL user_term()
USER _EVENT_1:
CALL user_proc_event 1()
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USER_EVENT_2:

CALL user_proc_event 2()
USER_EVENT_3:

CALL user_proc_event 3()
USER_EVENT_4:

CALL user_proc_event 4()
USER_EVENT _5:

CALL user_proc_event 5()
USER_EVENT_6:

CALL user_proc_event 6()
USER _EVENT_7:

CALL user_proc_event 7()
USER_EVENT_8:

CALL user_proc_event 8()
USER_EVENT_9:

CALL user_proc_event 9()
USER_EVENT_10:

CALL user_proc_event 10()

END VWHEN

Notes on I nternationalization for the Device
Communications Toolkit

» Work with strings.
» Recommended reading.

Work with strings

In an international environment, stringsin CIMPLICITY software can be multibyte strings. If you
want your code to conform to international standards, It is recommended that you do the following
when working with strings:

* Usethe TCHAR macrosfound in TCHAR.H.

* Declare string buffersas TCHAR(]. Declare string pointersas TCHAR* or LPTSTR.

» Wrap string and character constants with the _T() macro.

* Usethe tcs () functionsin place of the str () functions. For example, use _tcsen() in place
of strlen().

* Be careful when incrementing a pointer through a string. Remember that alogical character may
occupy one or two TCHAR units. So replace code that looks like this:

char *cp;

for (cp = string; *cp !'="\0'; ++cp)
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}

with code that looks like this:

TCHAR const *cp;

for (cp = string; *cp '=_T(\0"); cp = _tcsinc(cp))
{

« Avoid using avariable to hold the value of alogical character. Instead, use a pointer to a
character in the string. In particular, avoid the _tcsnextc() macro, because the value it returns
appears to be incompatible with some of the C runtime library functions.

» Use the functions _tcepy() and _tccmp() and string pointers instead of the = and == operators
on characters.

* Use GetStringTypeEXx() instead of the character classification macros such as _istalpha().

* Use CharUpper () and CharLower () instead of _toupper () and _tolower ().

Recommended Reading

Microsoft has several good papers on writing international code on its Web site. To find
documentation on the web site, go to http://msdn.microsoft.com and search for MBCS.

The following book is also available:

Schmitt, David A., Internationalization Programming for Microsoft® Windows®, |SBN
1-57231-956-9

Device Communications Enabler Design

Device Communications Enabler Design

In CIMPLICITY software, a device communications enabler uses a specific protocol to communicate
through a single port to one or more devices.


http://msdn.microsoft.com
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A port typically corresponds to a hardware interface such as a serial port or network adapter.
Multiple copies of the same enabler may run concurrently to support several ports.

A port can connect to one or more devices. Usually these devices are addressed by CPU 1D, network
address, or both.

A device contains one or more domains which are addressed by domain index.

A domain is a contiguous region of homogeneous data elements that are selected by domain offset.
Examples of domain elements are bits, bytes, and words. A domain that is bit-addressable is called a
"bit domain" or a"digital domain".

A domain that is made up of multi-bit elements (such as bytes or words), is called an "analog
domain” because its elements can hold analog values.

A point isan ID and other attributes associated with one or more contiguous elements in a domain.
Multiple points of the same or different type may be configured for the same addressin adomain.

Point types need not match domain types. For example, analog values can be made up of multiple
bitsin abit domain, and bits can be extracted from elements in analog domains.

Within the data buffers used by CIMPLICITY software, al datais handled in bytes.

* Bit datais stored packed, 8 bits per byte with the most significant bit to the | eft.

» Multi-byte datais stored little-endian (least significant bytesfirst). Floating point values
arein 4-byte IEEE format, unlessyou set use dp_flag inthe SUPPORT structure to
TOOLKIT_YES. In that case, floating point values are in 8-byte format.

Multiple pointsin the same domain may be grouped by the toolkit into a cache for more efficient
polling. A cacheisarange of memory in adomain that covers one or more points. All pointsin the
cache have the same update criteria and scan rate multiplier. When a point 1/O routine is called, the
Point ID inthe ADDR_DATA structure is for the "top" (or first) point in the cache.

Decisions to be Made Prior to Implementing an Enabler
Decisions to be Made Prior to Implementing an Enabler

Below isalist of decisions to make before implementing an enabler.

Determine the device models the enabler will support.

» Determine if a customized number of domains will be supported.

Determine if a customized number of domains will be supported.
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Determine the domains to be used.

» Determine if a customized number of domains will be supported.

Determine if point and alarm identifiers will be identified by their display or internal representations.

Determine the form of addressing used to configure points for the enabler.

Determine the list of supported features.

Design the specialized functions.

» Determine the name of the port(s) the enabler will support.
» Define the name of the protocol(s) the enabler will support.
« Define the name of the enabler.

» Update the configuration files for the enabler.

Determine the Device Models the Enabler Will Support

Thisinformation is used in two places:

« It isdefined in a configuration file (the configuration file defines the choices for device model
for any CIMPLICITY software device configured for the protocol).

» The model information from configuration is available to the user-customizable functions (the
enabler can perform model verification of devices).

Determine if a Customized Number of Domains will be Supported

By default, the number of device domains that any device may have is defined by the constant
TOOLKI T_MAX_DEVI CE_DOVAI NS, which isdefined in

YBSM _ROOT% api \ i ncl ude\i nc_pat h\t ool ki t. h.
This default may be made larger or smaller based on the requirements of the interface.

No more than 16384 domains may be defined although practical limitations based on the size of the
device communication interface itself may dictate alower limit.

Determine the Domains to be Used

All configured points must translate into adomain and offset. Memory locations that share the same
characteristics and that can be read contiguously should be grouped to form a domain.

Determine if Point and Alarm Identifiers will be Identified by their Display or Internal
Representations
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Point and alarm ids can be represented either by an internal identifier or by using adisplay name
configured in the application.

Application designers can choose the format in which the datais to be provided by the device
communication interface.

Note: Using the internal identifier is more efficient and is recommended.

Functions and macros are provided to convert the internal name to the display name, where required,
such as storing the information in an external system or in logging error messages for an end user.

Determine the Form of Addressing Used to Configure Points for the Enabler

Valid forms of addressing are as follows:

Standard For standardized addressing, the number and name for each supported model is predefined in the
Addressing | configuration file, domain.cfg. The point address is of the form DOMAIN_NAME and an offset.

Custom For customized addressing, a free-format field of ASCII characters is used to specify a point address. Do
Addressing | not use *, - or | in the address field as they have a special meaning in the configuration files.

No checks are performed at configuration time to determine whether the format of the address is correct.
It is the enabler's responsibility to validate the point address and translate the address into a domain and
offset.

This function is accomplished in a user-provided routine. When customized addressing is used,
domain.cfg is not used by the enabler or application configuration, but a domain.cfg should still exist.
The file may be empty.

Determine the List of Supported Features

Features are defined on a protocol basis, but may be further limited on a device basis. Supported
features are listed below:

Perform verification based on model
Supporting this functions allows the enabler to attempt model-specific verification for each device.
Support reading data from device memory

Supporting this function allows the enabler to attempt to read data from the device's memory.

Support writing data to device memory

This function must be supported if setpoints are to work. When writing bit-data, the data must first be
read before the data will be written.



Open Interface API Reference | 7 - Device Communications Toolkit | 266

Support read of unsolicited data from the device
Support of this function permits the enabler to support unsolicited requests from the device.
User-defined determination of device status

If this feature is not selected, the enabler determines device status based on the success of reading
the device's memory. If, after the configured number of retries, the read is unsuccessful, the deviceis
considered to be down and a$DEVICE_DOWN aarm is generated.

Design the specialized functions

« If afunction islisted as optional, the original template does not require modification.

1. Determine the name of the port(s) on which the enabler will run
2. Define the name of the protocol(s) the enabler will support

3. Define the name of the enabler
» The build procedure produces an .exe and a .dll file for the enabler.

The default names in the build procedure are tikitusr.exe and tlkituser.dll.

4. Change the names to more meaningful ones.

5. Update the configuration files for the enabler
* The configuration files of interest are as follows:

domain.cfg (optional)
< product>.proto

< product>.model
Where

< product> is a protocol product name that you define. Y ou must aso use the product name
when you add entries to the Registry.

6. Define adirectory location, outside of the CIMPLICITY directory structure, to store master
copies of these configuration files.

Thiswill ensure that the configuration files are still available after you perform updates on your
CIMPLICITY software.

7. (After you make changes in the master copies of these files) do the following.
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a. Merge or copy domain.cfgto % SITE_ROOT%\master and % SITE_ROOT % \data.
See Merging the Domain Configuration Data into a Project (page 292) for more

information.

b. Copy <product>.prototo %BSM_ROOT%\bsm_data.
c. Copy <product>.model to %BSM_ROOT%\bsm_data.

|5/ Note: You can find samplefilesin the % BSM_ROOT % \api\dc_api directory.

User Customizable Functions

User Customizable Functions

The Device Communications Toolkit gives you a set of functions that you can customize for each

enabler you implement.

The following functions are available for customization:

user_accept_unsolicited_data()

user_cpu_model()

user_cvt_data_from_device()

user_cvt_data_to_device()

user_device_info()

user_device_okay()

user_device_set_max_device_domain_count()

user_heartbeat_device()

user_init()

user_on_demand_response()

user_open_port()

user_proc_event_1()

user_proc_event_2()

user_proc_event_3()

user_proc_event_4()

user_proc_event_5()

user_proc_event_6()

user_proc_event_7()

user_proc_event_8()
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user_proc_event_9()

user_proc_event_10()

user_process_unsolicited_data()

user_process_unsolicited_data_stamp()

user_protocol_info()

user_read_data()

user_read_diag_data()

user_remove_point()

user_term()

user_valid_point()

user_valid_diag_point()

user_write_data()

user_write_point_quality() or user_write_point_quality2()

user_accept_unsolicited data()

Filename: usrtm_accept.c
Indicates whether unsolicited data, received when the function is called, should be processed.

Thisfunction is called only when unsolicited data is received between polls.
user_cpu_model()

Filename: usrtm_cpumdl.c

Performs model verification.
user_cvt_data from_device()

Filename: usrtm_cvtfrm.c

Converts from device internal format to CIMPLICITY defined format.
user_cvt _data to_device()

Filename: usrtm_cvtto.c

Converts from CIMPLICITY defined format to device internal format.



Open Interface API Reference | 7 - Device Communications Toolkit | 269

user_device info()

Filename: usrtm_dvin.c

Determines device specific information (such as memory locations) and device-specific supported
features (read/write support, etc.)

user_device okay()

Filename: usrtm_dev_ok.c

Indicates whether device is able to communicate with the enabler.

user_device set_max_device_domain_count())

Filename: usrtm_maxdom.c

Defines the maximum number of domains for the device when custom domain size is defined.

user_heartbeat_device()

Filename: usrtm_hrtbt.c

Verifies communications with a device running on the acting secondary in a host redundant
configuration..

user_init()

Filename: usrtm_init.c

Performs initialization functions specific to the interface being created. Thisisthefirst user routine
called by the Toolkit. It should do all the setup needed for the other user routines.

user_on_demand_response()

Filename: usrtm_dmdres.c

Defines the protocol-specific processing performed when the demand state of a point configured with
an update criteria of ondenand transitions into or out of demand.

user_open_port()

Filename: usrtm_opport.c
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I nitiates communications with the port.
user_proc_event_1()

Filename: usrtm_evtl.c

Performs processing for user-defined event 1.
user_proc_event 2()

Filename: usrtm_evt2.c

Performs processing for user-defined event 2.
user_proc_event 3()

Filename: usrtm_evt3.c

Performs processing for user-defined event 3.
user_proc_event 4()

Filename: usrtm_evt4.c

Performs processing for user-defined event 4.
user_proc_event_5()

Filename: usrtm_evt5.c

Performs processing for user-defined event 5.
user_proc_event 6()

Filename: usrtm_evt6.c

Performs processing for user-defined event 6.
user_proc_event 7()

Filename: usrtm_evt7.c
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Performs processing for user-defined event 7.
user_proc_event_8()

Filename: usrtm_evt8.c

Performs processing for user-defined event 8.
user_proc_event 9()

Filename: usrtm_evt9.c

Performs processing for user-defined event 9.
user_proc_event 10()

Filename: usrtm_evt10.c

Performs processing for user-defined event 10.
user_process unsolicited data()

Filename: usrtm_unso.c

Process the received unsolicited data.

user_process_unsolicited data stamp()

Filename: usrtm_unsost.c

Process the received unsolicited data with a timestamp.
user_protocol_info()

Filename: usrtm_protin.c

Defines features supported by the device and the protocol used to communicate with the device.
user read data()

Filename: usrtm_readda.c

Gets the requested data from the designated portion of the device's memory.
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A non-blocking read must be implemented.
user_read diag data()

Filename: usrtm_readdiag.c

Returns diagnostic data from specific locations within the enabler.

user_remove_point()

Filename: usrtm rm pt.c

Performs user specific processing when a previously validated point is to be removed from
processing within the current configuration.

user_term()

Filename: usrtm_term.c

Performs user termination functions.

user_valid_point()

Filename: usrtm_valpt.c

Performs point validation and in some cases trans ates the point address to domain and offset.
user_valid diag_point()

Filename: usrtm_valdiagpt.c

Determines the validity of a diagnostic point.

user_write_data()

Filename: usrtm_wrda.c

Writes the provided data to the requested portion of the device's memory.

A non-blocking write must be implemented.

user_write_point_quality() or user_write point_quality2()
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Filename: usrtm_wrtpqual.c
Writes the point quality datato the device.

A non-blocking write must be implemented.

Subroutine Guidelines

* Required subroutines.

* Optional subroutines.

+ Subroutines that must be customized.
 Read and write request note.

Required Subroutines
Y ou must design the following subroutines irrespective of the supported options:
user_device_info()

user_protocol_info()

Optional Subroutines

Below isalist of subroutines that are optional regardless of implemented functions. These functions
may be called within the enabler, but the templates for these subroutines should suffice when no
customization is required.

e user_init()
 user_on_demand_response()
* user_open_port()
 user_proc_event_1()
» user_proc_event_2()
» user_proc_event_3()
 user_proc_event_4()
* user_proc_event_5()
* user_proc_event_6()
* user_proc_event_7()
* user_proc_event_8()
* user_proc_event_9()
* user_proc_event_10()
* user_remove_point()
* user_term()
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Subroutines That Must Be Customized

Below isalist of subroutines that must be customized based on the list of supported features:

For Subroutine

Custom addressing
« user_valid_point()

Model verification
* user_cpu_model()

Domain definition
« user_device_set_max_device_domain_count())

Reading device data
« user_read_data()

Writing device data
* user_write_data()

Writing point quality data
* user_write_point_quality()

and/or

« user_write_point_quality2()

Receiving unsolicited data
« user_accept_unsolicited_data()

* user_process_unsolicited_data()

« user_process_unsolicited_data_stamp()

Device status
« user_device_okay()

Reading diagnostic data
« user_valid_diag_point()
« user_read_diag_data()

Host redundancy
« user_heartbeat_device()
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Read and Write Requests Note

Read and Write requests to devices are often grouped to improve efficiency. A grouped request fails
if any point in the group isinvalid. For thisreason, it is strongly recommended that regardless of
addressing-mode, you should use user_valid_point() to verify that data at the configured memory
location is readable if read requests are supported.

| mplementation Checklist

| mplementation Checklist

Thefollowing filesare al located in % BSM_ROOT % \api\dc_api.

) Important: Thefilesin thisdirectory will be overwritten when you un-install, reinstall, or
upgrade your CIMPLICITY software. For each enabler you develop

1. Create a separate directory and copy files from %BSM_ROOT%\api\dc_api to that directory.
2. Develop your software in the separate directory.
|5/ guide: Guidelines

Follow the guidelines in Decisions to be Made Prior to Implementing an Enabler and generate
the list of supported memory locations, models and features. Based on this list, design each of
the needed subroutines.

Do thefollowing to create your driver:

3. Implement each of the designed subroutines.

4. Install the enabler, once built, into the CIMPLICITY environment.

5. Create the configuration data necessary to run the executable.
Files

The following gives you a brief list of the subroutines to be updated and items that you need to
take into consideration when updating them.

user_init() and user_term()

user_protocol_info()

user_device_info()
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user_open_port()

user_cpu_model()

user_device_set_max_device_domain_count()

user_valid_point()

user_read_data()

user_remove_point()

user_write_data()

user_write_point_quality() or user_write_point_quality2()

user_process_unsolicited_data(), user_accept_unsolicited_data(), and user_process_unsolicited_data_stamp()

user_on_demand_response()

user_init() and user_term()

If enabler-specific initialization and termination steps are required, implement user_init() in
user_init.cand user_term() inusrtm_term.c.

user_protocol _info()

Determine the supported features for the protocol and implement user_protocol_info() in
usrtm_protin.c. Supported features may be further limited on a device by device basis.

user _device info()

1. Determine the list of supported features for each device. The list of supported features must
be a subset of those supported by the protocol. Also, determine the list of supported memory
locations.

2. Memory locations sharing the same characteristics and which can be read contiguously should
be grouped to form a domain.

3. Assign adomain index to each domain. If using standard addressing, each domain should also
be assigned a name of up to 16 characters. The domain index must be between '0" and '254', and
should be sequential. Each domain must have a unique index (and where standard addressing is
used, a unique name).

4. Determine the value used to identify the first memory location in each domain.

5. Determine the number of e ementsin each domain.
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6. Determine the form of addressing used to reference an element in the domain. The available
forms are:

TOOLKIT_BIT (1 bit long)
TOOLKIT_BYTE (1 bytelong)
TOOLKIT_WORD (2 bytes long)
TOOLKIT_4BYTE (4 byteslong)
TOOLKIT_8BYTE (8 bytes long)

Incorporate the above information in user _device_info() inusrtm_dvin.c.

user_open_port()
If aport must be opened to communicate with the device, implement user_open_port() in
usrtm_opport.c to perform this function.

Any initialization of the port that must be done through the operating system should be performed
in this routine. In addition, the baud rate and parity passed to this routine may be overridden by the
routine.

user_cpu_model()

Implement user_cpu_model if model_req is TOOLKIT_YES.

This function should perform device-specific verification such as model verification.
Communications with the device to perform this function may be performed by the subroutine. The
templateislocated in usrtm_cpu_mdl.c.

user _device set max_device domain_count()

Implement user _devi ce_set _max_devi ce_donai n_count () inusrtm nmaxdomec if
use_def aul t _domai n_count iSTOOLKI T_NO
Defines the maximum number of domains for the device.

The maximum number of defined domains that the software will allow is 16384.

Practical considerations for performance and size may impose a smaller limit.
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user_valid point()

Implement user_valid_point inusrtm_valpt.c.

If custom addressing is used, this function must trans ate the string form of the addressto its
corresponding domain and offset. If the addressisinvalid or the addressis out of the range, the point
should be returned as invalid.

Regardless of addressing mode, if the device has configurable memory, this function should
determine whether the point addressis a valid one. One method for accomplishing thisisto attempt
to read the data value from the configured location in the device's memory. A second method isto
read the memory configuration from the device and use this information to determine if the addressis
valid.

user _read data()

Implement user_read_datain usrtm_readda.cif read_req is TOOLKIT_YES.

This function trangl ates the given address into a physical memory location. It then queries the device
to request the data starting at the given location for the given number of bytes. The information is
then returned via the data buffer along with the status indicating the status of the read.

user _remove point()

Implement user _remove_poi nt in usrtmrm pt. c if thereis specific processing to be done
within the interface when a previously valid point is removed from the configuration.

user write data()

Implement user_write datainusrtm_wrda.c if write req is TOOLKIT_YES.

This function trandlates the given address to a physical memory location and requests that the device
change arange of memory starting from this address to the values contained in the data buffer.

user_write point_quality() or user_write point_quality2()

Implement user _write_point_quality oruser_wite_point_quality2.

These functions write point quality data to the device.
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When the write request is made,

* If ext ended_user _bits iSTOOLKI T_YES, thenuser _write_point_quality2iscaledto
perform the requested operation.
» Otherwiseuser _write_point_quality iscaled.

user_process_unsolicited_data(), user_accept_unsolicited_data(), and
user_process unsolicited data stamp()

Implement user _process unsolicited data() in usrtm_unso.c and user _accept_unsolicited_data()
inusrtm_accept.c if unsolicited datais to be supported.

If you want to timestamp the unsolicited data, implement
user_process_unsolicited_data_timestamp() in usrtm_unsost.c instead of
user_process unsolicited_data().

user _accept_unsolicited_data() should return TRUE if the processing for received unsolicited data
is performed asynchronously.

If unsolicited_quality_data is " TOOLKIT_YES, the data buffer in
user_process unsolicited_data_timestamp and user_process_unsolicited_data must be able to
handle the receipt of unsolicited quality data.

user_on_demand_response()

Implement user _on_demand_response() in usertm_dmdres.c if you need to perform device-
specific actions when points with an ONDEMAND update criteria are placed in or out of demand.

Create the Executable Image

Create the Executable Image

Creation of an executable customized communication enabler is specific to the operating system on
which the executable is built and executed.

To build and link a customized communication enabler for your CIMPLICITY system, you must
install the Device Communications Toolkit APl and the Microsoft Visual C++ compiler.

The build procedure for the Device Communications Toolkit produces two files:
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* The executable file (<name>.exe)
* A dynamically linked library file (<name>.dll)

|5/ Note: Depending on how you installed Visual C++, the INCLUDE, LIB and PATH environment
variables may not be automatically set when you install MSDEV. If they are not set automatically,
you will have to set them manually or run the following to set them before building any user
programs.

for /F "tokens=* USEBACKQ' % in ( "%ROGRAMFI LES(x86)% M crosoft Visual
Studi o\ I nstal |l er\vswhere. exe" -property installationPath’) do set VSPATH=
% cal |l "%/SPATH% Common7\ Tool s\ VsDevCnd. bat "

Build a Communication Enabler

1. Select Tools>Command Prompt on the Workbench menu bar.

2. In the Command Prompt... window, issue the following commands:
< drive>
cd %BSM_ROOT % \api

where <drive> isthe disk where your CIMPLICITY softwareisinstaled (for example, C:).

3. If environment variables are not set automatically, issue the following command to set them.

for /F "tokens=* USEBACKQ' % in ( "%ROGRAMFI LES(x86)% M cr osof t
Vi sual Studio\lnstaller\vswhere.exe" -property installationPath’) do
set VSPATH=%- cal | "%/SPATH% Common7\ Tool s\ VsDevCnd. bat "

4. Launch Visual Studio.
devenv CinplicityAPl.sln

5. Modify the toolkit project to include the compilation and linking of any additional files created
for your customized communication enabler.

6. Right-click the project in Solution Explorer.

7. Select Build on the Popup menu.
The customized communication enabler is built.

|=/ Note: The executable and .dll file will be located automatically in %BSM_ROOT%\exe.



Open Interface API Reference | 7 - Device Communications Toolkit | 281

Add a new Driver

Add a new Driver

Identify the Protocol and model information.

Add new entries to the Registry.

Define the Protocol.
a

Define the model.
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5 Merge user files into CIMPLICITY software.
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6 Merge the Domain configuration file into a project.
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1. Identify the Protocol and Model |nformation

» Process overview.
« Specia characters In configuration files.
« Definition of terms.

Process Overview

When you add a new driver, you will need to:

1. Add entriesto the Registry for the new devcom.
2. Define the protocol in <product>.proto.
3. Define the device models in <product>.model.

4. Copy <product>.proto and <product>.model to %BSM_ROOT %\bsm_data.
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5. Create domain.cfg.

6. Merge the devcom's domain.cfg file with the current domain.cfg file in the project's
% SITE_ ROOT%\master and % SITE_ROOT % \data directories.

Specia Characters In Configuration Files

Some characters have specia significance in CIMPLICITY configuration files and should only
be used in the following ways:

Vertical | | | The vertical bar is interpreted as a field delimiter. This character should be avoided.
Bar
Dash - | The dash is interpreted as a continuation character when placed at the end of a line of an ASCII

configuration file. Users should avoid placing a dash at the end of a field of configuration data.

Asterisk | * | The asterisk is interpreted as a comment character when positioned in the first position of a record.
Users should avoid placing an asterisk as the first character of identifiers.

Thefirst line in the <product>.proto, <product>.model, and domain.cfg files must consist
solely of these characters in this order:

|_*

Do not use any of these charactersin the data fields of those configuration files.
Definition of Terms

Y ou should understand the following terms:

Port Prefix Three to six character prefix used to identify ports of the same type.

=) Note: Port Prefix and Port Type are used interchangeably.

=

Protocol Common name used to refer to the protocol supported by the enabler.

Master Directory | %SITE_ROOT%\master

Data Directory %SITE_ROOT%\data

2. Add new Entriesto the Registry

First, you will need to add some entries to the Registry to allow the CIMPLICITY Configuration
program to recognize your new device communication interface (devcom).

D) Important: Making changes to the Registry is very dangerous and should be done with care.
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Do the following to add the new devcom to the Registry:

1. Open an MS-DOS window.
2. Typeregedt32 at the command prompt.

The Registry Editor opens.

3. Select the following.
32-bit machines

HKEY LOCAL_MACHI NE>SOFTWARE>GE Fanuc>Cl MPLI Cl TY>HM >Cl MPLI CI TY
Ver si on>Pr oduct s

64-bit machines

HKEY_LOCAL_MACHI NE>SOFTWARE>WW6432Node>CGE Fanuc>Cl MPLI Cl TY>HM >CI MPLI CI TY
Ver si on>Pr oduct s

4. Click Edit>Add Key on the Registry Editor menu bar to add a key for your new devcom.

Important: The Key Name must be in upper-case and match the <product> prefix you gave to
your .proto and .model files.

5. Select the new key.

6. From the Edit menu, select Add Value..., enter Name in the Value Name field and REG_SZ
in the Data Typefield, then click OK. In the String field, enter the name that you want to be
displayed for the protocol when you create a project, then click OK again.

7. From the Edit menu, select Add Vaue..., enter SerialNumber in the Value Namefield, then
click OK. Leave the String field blank, then click OK again.

8. From the Edit menu, select Add Value..., enter Typein the Value Namefield and "REG_SZ" in
the Data Typefield, then click OK. In the String field, enter Protocol, then click OK again.

9. Exit the Registry.
3. Define the Protocol
3. Define the Protocol

* <product>.proto
 Sample configuration file.
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« Protocol field definitions.

<product>.proto

The <product>.proto file contains the information needed to install the protocol as part of your
CIMPLICITY system.

The format of the .proto fileis asfollows:

Sample Configuration File

| _*

NETW 501| BSM _ROOT: [ exe] net w_r p. exe| 20| 1| NET| 1| 20| 10| 2| 54| 1] -
10| 1000| 1000| 1000 50] 1| 3| 1] 1] 1| 19200] 2| -

N| 30| N| 3] 900| N| N

Protocol Field Definitions

Thefieldsin the record are ordered as follows:

* protocol _id

* protocol _number
* image_name

* Priority

* PM_flags

* port_prefix

* low_index

* high_index

* Base

* address type

« allow_unsolicited
* min_points_to_poll
« forced_poll_count
* load_buffer_size

« cache buffer_size
e min_scan

* scan_units

* dead_count

* read_all

* poll_state

* max_associations
* baud rate

* parity

» check_hedlth

* response_period

* restart
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« threshold
* retry_period
* kill_process
« fail_process
protocol_id
ASCII string of up to 16 characters identifying the protocol.

protocol _number

Unique number required for each user-protocol (must be unique to the CIMPLICITY system).

Valid values range from 500 - 999 (values outside this range are reserved for use by GE Intelligent
Platforms).

image_name

Fully qualified name of the executable (that is, the full path name from the top of the Base (or Root)
directory.

Priority

Process priority.
Always set to 20.
PM_flags

Process Management startup and shutdown options for this process. Set the flag according to the
following:

1 | Cause Process Management to wait for a check-in message from this process when it is initializing. This value must
always be used.

2 | Cause Process Management to not generate an alarm when the process terminates

8 | The Process Manager can reset the Process Down alarm that gets generated when this process terminates.

Y ou can sum values to combine options. For example, if you want to have Process Management wait
for a check-in message and reset the Process Down alarm, enter a"9" in thisfield.

port_prefix

3- to 6-character prefix defining the base name used for the port or group of ports being defined.
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Example
‘COM or ‘TCP_I P.

|=/ Note: Port prefixes should always be upper-case. Valid port |Ds are defined based on the
concatenation of the port prefix with an index (except for noted specia case).

low_index
Lowest valid index value for the port; specified in decimal.
Validrangeis'0' to '999" and '-1'

|=/ Note: If the port being defined is a single port that does not end in a digit, both the Low and
High values should be set to '-1' to indicate that no range is allowed for this port prefix.

high_index
Highest valid index value for the port; specified in decimal.
Validrangeis'0' to'999 and '-1'.

|=! Note: If the port being defined is asingle port that does not end in adigit, both the Low and
High values should be set to -1' to indicate that no range is allowed for this port prefix.

Base

Indicates the number base used when specifying port I1Ds.

Current valid values are:

10 | Decimal

address_type

1. Standard addressing
2. Custom addressing

allow_unsolicited

Defines the update criteria available for points using this protocol.

Values are defined as follows:
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1 | Support Unsolicited point updates

2 | Support On Demand point updates

4 | Support Poll Once point updates

8 | Support Ethernet Global Data

16 | Support On Change point updates

32 | Support On Scan point updates

Y ou can sum values to combine options. For example, if you want to support Unsolicited and On
Demand unsolicited data, enter a 3 in thisfield.

The recommended default for thisfield is 48 (On Change and On scan point updates available).
min_points_to_poll

When the enabler determinesit istime to query adevice for point values, it groups the points within
like domains into caches. By definition, a cache starts at a given memory location and spans a given
number of bytes.

Polling of points may be interrupted by certain events such as arequest to set apoint value. The
min_points_to_poll variable defines how many caches must be processed before the query of point
values may be interrupted.

forced poll_count
Reserved for GE Intelligent Platforms use (set this value to 10).
load_buffer_size

Set this value to the max_buffer_size defined in user _protocol_info.

If the values differ, than the lesser of the values will take precedence
poll _buffer_size

Set this value to the max_buffer_size defined in user_protocol_info.
cache buffer _size

For Toolkit-derived enablers, set this value to the max_buffer_size defined in user_protocol_info.

If the values differ, than the lesser of the values will take precedence.
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min_scan

This number along with the units defined in scan_units defines the minimum scan rate to be used for
thisdriver. All point scan rates are multiples of the minimum scan rate.

scan_units

The units associated with min_scan. Select one of the following:

1 | Ticks (100 ticks = 1 second)

2 | Seconds

3 | Minutes

4 | Hours

dead count

The length of time the driver will wait before declaring a device dead. This number isamultiple of
the minimum scan rate.

read_all

Reserved for GE Intelligent Platforms use.

Set thisvalue to 1.

poll_state

Theinitial state of the point polling function. Select one of the following:

0 | Disabled

1 | Enabled

max_associations

The maximum number of associations that may be performed by the driver.

Set thisvalueto 1.

baud rate
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Number stored for the baud rate in the port parameter settings
parity

Number stored for the parity in the port parameter settings.
check_health

Process health value for Check Health.

Y Enables the feature

N Disables the feature

Default | N (recommended).

When enabled, messages are sent to the process to determineiif it is running correctly.

Example

A process may appear to be running when, in fact, it is hung.

response_period

When Process Health is enabled, the number of seconds that elapse between polls for health checks.

Recommended default value is 30 seconds.

restart

When process health is enabled, this enables or disables the restart of a process as aresult of the
detection of a problem through process health.

Y Restarts the project.

N Does not restart the project.

Default | N (recommended).

threshold

When Process Headlth is enabled, the number of times the process can be restarted, within the number
of seconds specified by the response period, beforeit isfailed in Process Health.. Recommended
default valueis 3.
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retry period

When process health is enabled, thisis the number of seconds in which the restart threshold is
operational .

Recommended default value is 900.
kill_process

When process health is enabled, specifies whether the process should be terminated if it does not
respond when it is polled.

Y Terminates the project.

N Does not terminate the project

Default | N (recommended).

fail_process

When a project is running on a cluster and process health is enabled, specifies whether the project
should be failed when the selected process fails.

Y Fails the project.

N Does not fail the project

Default | N (recommended).

4. Define the Model

4. Define the Model

* <product> model file.
» Sample configuration file.
* Model field definitions.

<product> model file

The <product>.model file defines the device models supported by a protocol. Each combination of
protocol and model must be defined in a separate record.

(1) Important: Model numbers must be unique across CIMPLICITY . If you have more than one
protocol, you cannot re-use the same model number in different <product>.model files.
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Application configuration uses this information during device configuration to generate the list of
models that can be configured for a device executing on a port running the given protocol.

Sample Configuration File

To define apair of models, Model A1 and Model A1-Plusthat are valid for the SLP protocol, the
entries would be as follows:

| %
SLP| Mbdel A1| 500
SLP| Mbdel Al- Pl us| 501

Model Field Definitions

Therecordsin thisfile contain the following fields.
* protocol_id
» model

» model_number

protocol _id

ASCII string of up to 35 characters identifying the protocol (must be defined in the protocal file).
Model

ASCII string of up to 35 characters used to represent the device model.

model _number

Unique numeric identifier for the model.

Value should be between 500 and 999 (values outside this range are reserved by GE Intelligent
Platforms).

5. Merge User Filesinto CIMPLICITY Software

After you have modified <product>.proto and <product>.model files, copy the files to the
%BSM_ROOT%\bsm_data directory.
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6. Merge the Domain Configuration File into a Project
6. Merge the Domain Configuration File into a Project

After you have defined the domain.cfg file for the enabler, you need to merge the information in this
fileinto the domain.cfg file for each project where you want to use the enabler. To do this:

1. From the CIMPLICITY Workbench for the project, select Command Prompt... from the Tools
menu.

Thiswill ensure that you environment variables (in particular % BSM_ROOT% and
%SITE_ROOT% are set correctly.

2. To update or create the domain.cfg filein % SITE_ROOT % \master, you need to do one of the
following:
a. If you currently have a %SITE_ROOT%\master\domain.cfg file, issue the following
commands to merge the domain information for your new enabler:

cd %Sl TE_ROOT% mast er

not epad domai n. cfg

a. In the Notepad window, copy the information from your domain.cfg into the opened file.

b. Close and save the modified domain.cfg file.

c. If you do not have a %SITE_ROOT%\master\domain.cfg file, copy your domain.cfg file to
the %SITE_ROOT%\master directory.

3. Issue the following command to copy the updated domain.cfg file to %SITE_ROOT%\data:

copy domain.cfg %SITE_ROOT%\data
Domain Configuration - domain.cfg

* Memory to form adomain.

« Standard-Address Mode Enablers.
« Sample domain.cfg file.

 Custom address mode enablers.

Memory to form a domain

Accessible memory that can be read contiguously and that shares the same characteristics, are
typically grouped together to form a domain.
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Elements within a domain must be readable/writable by a single request to read or write via
user_read_data and user_write data.

Standard-Address Mode Enablers

An additional configuration fileisrequired if an enabler uses the standard addressing scheme. The
file, domain.cfg, defines the different types of memory supported for each device model. Thefile
must exist inthe % SITE_ROOT%\master and % SITE_ROOT % \data directories.

Use the domain names and domain indexes defined in this file when defining the starting address,
size, and address type of standard domainsin user_device_info.

The record format for thisfileis:

nodel | domai n_nane| domai n_i ndex

where the fields are defined as follows:

model ASCII string of up to 35 characters used to represent the device model.

domain_name | ASCII representation of a type of device memory.

domain_index | Unique number identifying domain.

|5/ Note: The maximum number of domainsis defined by the symbol
TOOLKIT_MAX_NUM_DOMAINS. The current value of the symbol isfoundin%BSM_ROOT
% \api\include\inc_path\toolkit.h. This value should not be changed.

Sample domain.cfg File

The following is the domain.cfg file used by the Device Communications Toolkit API:

| _*

MODELA| REG PLC| 0
MODELA| | NP_PLC] 1
MODELA| OUT_PLC] 2
MODELA| | NOVR_PLC] 3
MODELA| QUTOVR PLC| 4
MODELA| SP_PLC| 5
MODELA| UL_PLC| 6

Custom-Address Mode Enablers

« If the enabler uses a custom mode of addressing, domain.cfg must still exist, but the file may be
empty.
» domain.cfg must exist in the %SITE_ROOT%\master and %SITE_ROOT%\data directories.
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» When creating an enabler, care must be taken to avoid conflicts with other existing custom
enablers.

|=/ Note: Site and Application configuration must be run before the enabler can be used within
CIMPLICITY software.

Device Communications APl Sample Program

Device Communications APl Demonstration Application

A demonstration application is distributed with the Device Communications Toolkit API. It isan
example of avery simple driver enabler. The demonstration is an application where device memory
issimulated. No actual communication with a device isinvolved, hence no protocol is needed. In
this example the device name is TOOLKIT_DEVICE, and there are 7 different types of memory
(domains), asfollows:

Name Size

REG_PLC 300 words
INP_PLC 128 bytes
OUT_PLC 128 bytes

INOVR_PLC 128 bytes

OUTOVR_PLC | 128 bytes

SP_PLC 32 bytes

UL_PLC 300 words

Where 1 word = 2 bytes
The demo may be built and installed asa CIMPLICITY software application as discussed below.
|=! Note: The hardware and software requirements for building the demo program are the same as

those for building any driver enabler.

Build the Device Communications APl Sample Program

A sample Microsoft C++ project, t | ki tt st _dl | . vexproj , iS provided to build the demonstration
program.

Use this project as a basis for constructing projects for your own application.
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Perform the following steps to build the executable:

1. Select Tools>Command Prompt on your project's Workbench menu bar.

Thiswill ensure that your environment variables (in particular % BSM_ROOT% and
%SITE_ROOT%) are set correctly.

2. Issue the following commands in the Command Prompt... window, :
<drive>
cd %BSM_ROOT % \api

where <drive> isthe disk where your CIMPLICITY software isinstalled (for example, C:).

3. If the environment variables are not set automatically, issue the following command to set them:

for /F "tokens=* USEBACKQ' % in (" "%ROGRAMFI LES(x86)% M crosoft
Vi sual Studio\lnstaller\vswhere.exe" -property installationPath’) do
set VSPATH=% cal | "%/SPATH% Common7\ Tool s\ VsDevCnd. bat "

4. Start Visua Studio:

devenv CimplicityAPl.sIn

5. Right click tlkittst_dll in the Solution Explorer.
6. Select Build on the Popup menu.

7. Issue the following commands to copy filesto the correct directories:

copy dc_api \ TLKI TTST. PROTO ¥BSM ROOT% bsm dat a
copy dc_api \ TLKI TTST. MODEL 9%BSM ROOT% bsm dat a

8. Now update or create the domain.cfg filein % SITE_ROOT % \master. Y ou need to do one of
the following:
« If you currently have a %SITE_ROOT%\master\domain.cfg file, issue the following
commands to merge the domain information for the demo:
°ccd %5l TE ROOT% nast er
° not epad dommi n. cfg
« From Notepad, copy the information from %BSM_ROOT%\api\dc_api\domain.cfg into the
opened file.
* Close and save the modified domain.cfg file. If you do not have a %SITE_ROOT%\master
\domain.cfg file, then:
°ccopy domai n.cfg %8l TE ROOT% nast er
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9. Issue the following command to copy the updated domain.cfg file to %SITE_ROOT%\data:

copy donmai n.cfg %5l TE ROOT% dat a

10. Create the TLKITTST key in the Registry (page 282) .

11. Under the TLKITTST key, create aValue Name of Name with the string TLKITTST Devcom
and the Value Name of Type with the string Protocol
The demonstration communication enabler should now be able to run.

Programming Notes

Programming Notes

The following restrictions apply when customizing the Device Communications Toolkit to create an
enabler:

* On each new release of CIMPLICITY software, Toolkit derived applications should be
recompiled and re-linked to ensure compatibility with the new release.

» Whenever upgrading, copy all user-written functions and header files to another directory prior
to performing the upgrade. Failure to save these files will result in their replacement by the
template files distributed with the product.

» Use cor_dleep instead of Sleep or SleepEx within the application.

* User functions that return both comm_status and status should set statusto
TOOLKIT_FAILURE when comm_statusisnot TOOLKIT_SUCCESS.

 Thefunction user_read_data may be asked to read up to 7 bits beyond the end of a bit domain.
Thiswill occur when a bit within the last byte of the domain is configured. The bits outside of
the domain should be set to zero (0) by the user_read_data function.

» When unsolicited datais received and processed by user _process _unsolicited_data, only those
configured points whose address exactly matches the start address will reflect the changed value
because of processing by user _process-unsolicited_data. If a point has an update criteria other
than UNSOLICITED, the point value will be updated during normal polling based on the update
criteria

« Array points that extend beyond the end of memory are not checked. The communications
interface checks that the first element of the array is within bounds, but does not check if any
of the following elementsis out of bounds. Points configured beyond the end of memory will
cause reads of the device to fail, resulting in the unavailability of point data.

Handle Event Flags

Use the Device Communications Toolkit functions to manipul ate event flags.
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A CIMPLICITY software event flag is abit within a predefined data structure. Applications can
reserve some event flags to indicate some condition has occurred. Routines are provided to SET and
CLEAR the event flag.

The enabler calls predefined (user-defined) functions when an event flag is SET. Ten (10) event flags
are available to the enabler.

The following functions manipulate these flags:

* derp_call_on_time
* derp_clear_ef

* derp_get_any _ef

* derp_get_ef

* derp_release ef

o derp_set_ef

|=/ Note: Some operating systems provide primitives for defining and manipulating event flags. It
isrecommended that the CIMPLICITY software-provided routines be used instead to avoid conflict
with CIMPLICITY software routines within the enabler.

The Device Communications Toolkit reserves 10 event flags for use with user-customized
subroutines and provides functions for reserving and manipulating the event flags.

Event flags should be cleared within the user-defined function for processing the event flag.

Device Communications Toolkit Subroutines

Device Communications Tool kit Subroutines

user_accept_unsolicited_data

user_cpu_model

user_cvt_data_from_device

user_cvt_data_to_device

user_device_info

user_device_okay

user_device_set_max_device_domain_count()

user_heartbeat_device

user_init
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user_on_demand_response

user_open_port

user_proc_event_1

user_proc_event_2

user_proc_event_3

user_proc_event_4

user_proc_event_5

user_proc_event_6

user_proc_event_7

user_proc_event_8

user_proc_event_9

user_proc_event_10

user_process_unsolicited_data

user_process_unsolicited_data_stamp

user_protocol_info

user_read_data

user_read_diag_data

user_remove_point

user_term

user_valid_diag_point

user_valid_point

user_write_data

user_write_point_quality

user_accept_unsolicited data

Determines whether unsolicited data between polls may be processed.

Y ou can find the template for this subroutine in:

usrtm accept.c
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Syntax

int user_accept _unsolicited_data()

Input Arguments

None.

Output Arguments

None.

Return Value

This subroutines returns one of the following:

* TRUE
* FALSE

If TRUE, process the unsolicited data received now.

If FALSE, do not process the unsolicited data received at thistime. No attempt is made to read the
unsolicited data unless one of the following occurs:

« derp_notify_unsolicited_data() iscalled to initiate another attempt at unsolicited data.
 Unsolicited datais processed transparent to the Device Communications Toolkit. The function
derp_rcv_unsolicited_data()or dcrp_rcv_unsolicited_data _stamp() may be called to force

the processing of the received unsolicited data by the Toolkit.

user _cpu_model

Iscalled during initialization and verifies the configuration of the device model.

Y ou can find the template for this subroutine in:

usrtm cpundl . c

Syntax

voi d user cpu_nodel (DEVI CE_DATA *devi ce_struct,
i nt *conm st at us,
int *status)
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Input Arguments

devi ce_struct

Is apointer to the structure defining device data. DEVICE_DATA (page 359) isatypedef to a
structure defined in <inc_path/toolkit.h>.

Output Arguments

conm st at us

Indicates whether a status of TOOLKIT_FAILURE occurred as aresult of acommunication failure.
Valid values are:

TOOLKIT_SUCCESS | Failure is not due to communications failure.

TOOLKIT_FAILURE | Failure is due to communications failure.

status

Indicates whether the function successfully obtained all of the requested information. Valid values
are:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function did not complete successfully. Check comm_status to see if the failure was the result
of a communication failure.

Return Value

None.

user_cvt_data from device

Converts data from the general toolkit format to a format compatible with the given point type.

The Device Communications Toolkit callsuser_read_data() to read data for multiple points at the
same address. The datareturned by user_read_data() should bein aformat consistent with the
device domain and the host data format.

« For example, datafrom aword domain should be returned in little endian format (least
significant bytefirst). If datain the deviceisin big endian format (most significant byte first),
you should byte swap the datawithin user_read_data().

The Device Communications Toolkit callsuser _cvt_data from_device() for individual pointsto
perform data conversions specific to the point data type.
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* For example, if the point datatypeisINT (16 bit integer), it may be necessary to byte swap the
little endian data returned from user_read_data().

Y ou can find the template for this subroutine in:

usrtmcvtfromc

Syntax

voi d user_cvt_data from device ( DEVI CE DATA *devi ce_struct,
ADDR_DATA *address_struct,
int el enent _cnt,
int el enent_si ze,
int pnt_data_type,
char *data_buffer)

Input Arguments

device _struct

Is apointer to the structure defining device data. DEVICE_DATA (page 359) isatypedef to a
structure defined in <inc_path/toolkit.h>.

address struct

Is apointer to the address from which the datawas read. ADDR_DATA (page 357) isatypedef to
astructure defined in <inc_path/toolkit>.

element_cnt

Is the number of point elementsto convert.
element_size

Is the number of bytes per point element.
pnt_data type

Isthe CIMPLICITY point type. The standard CIMPLICITY point types supported by the Device
Communications Toolkit are:

* TOOLKIT_BOOLEAN

* TOOLKIT_BITSTRING

* TOOLKIT_OCTETSTRING

* TOOLKIT_TEXTPOINT

* TOOLKIT_UNSIGNED_ANALOGS8
* TOOLKIT_UNSIGNED_ANALOG16
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* TOOLKIT_UNSIGNED_ANALOG32
* TOOLKIT_ANALOGS

* TOOLKIT_ANALOG16

* TOOLKIT_ANALOG32

* TOOLKIT_FLOATINGPOINT

In addition, a device communication interface may optionally support:

* TOOLKIT_UNSIGNED_ANALOG64
* TOOLKIT_ANALOG64

Output Parameters
data buffer

Isthe buffer of data to be converted.

Return Value

None.

user_cvt _data to device

Converts data from the format for the given point type to the general toolkit format.

The Device Communications Toolkit callsuser_write_data() to write to the same device domain
from various points of different data types. The user_write_data() subroutine assumes dataisin
little endian format (least significant byte first) and is otherwise consistent with the data type of the
device domain.

* For example, an SINT (8 bit integer) point can be configured in a bit domain and used to set
eight (8) bits at atime, or the individual bits can be set with BOOL setpoints.

The Device Communications Toolkit callsuser_cvt_data to_device() for individual pointsto
perform data conversion specific to the point data type.

* For example, if the point datatypeisnot SINT (8 bit integer), it may be necessary to swap bytes
or swap words in the point datato make it little endian for user_write_data().

Y ou can find the template for this subroutine in:

usrtmecvtto.c
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Syntax

voi d user_cvt_data to_device ( DEVI CE_DATA *devi ce_struct,
ADDR_DATA *address_struct,
int el enent _cnt,
int el enent _si ze,
int pnt_data_type,
char *data_buffer)

Input Parameters
device _struct

Is apointer to the structure defining device data. DEVICE_DATA (page 359) isatypedef to a
structure defined in <inc_path/toolkit.h>.

address struct

Is a pointer to the address from which the datawas read. ADDR_DATA (page 357) isatypedef to
astructure defined in <inc_path/toolkit.h>.

element_cnt

Is the number of point elementsto convert.
element_size

Is the number of bytes per point element.
pnt_data type

Isthe CIMPLICITY point type. The standard CIMPLICITY point types supported by the Device
Communications Toolkit are:

* TOOLKIT_BOOLEAN

* TOOLKIT_BITSTRING

* TOOLKIT_OCTETSTRING

* TOOLKIT_TEXTPOINT

* TOOLKIT_UNSIGNED_ANALOGS8
* TOOLKIT_UNSIGNED_ANALOG16
* TOOLKIT_UNSIGNED_ANALOG32
* TOOLKIT_ANALOGS

* TOOLKIT_ANALOG16

* TOOLKIT_ANALOG32

* TOOLKIT_FLOATINGPOINT
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In addition, a device communication interface may optionally support:

* TOOLKIT_UNSIGNED_ANALOG64
* TOOLKIT_ANALOG64

Output Parameters
data buffer

Isthe buffer of datato be converted.

Return Value

None.

user_device info

Defines the device-specific characteristics for the accessible memory on the device.

Accessible memory sharing the same characteristics, and which can be read contiguously, istypically
grouped together to form a domain. Elements within a domain must be readable/writable by asingle
request to read or writeviauser_read_data() and user_write _data().

Y ou can find the template for this subroutine in:

usrtmadvin.c

Syntax

voi d user _devi ce_i nf o( DEVI CE_DATA *devi ce_struct,
int *num donai ns,
DOVAI N_ARRAY *donai n,
SUPPORT *support ed,
int *conm st at us,
int *status)

Input Parameters
device struct

Is apointer to the structure defining device data. DEVICE_DATA (page 359) isatypedef to a
structure defined in <inc_path/toolkit.h>.
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Output Parameters

num_domains

Is the number of domains defined for the device.
domains

Isapointer to an array of domain structures which define the characteristics of each group of
memory locations.

The number of elementsin the structureis either TOOLKI T_MAX_DEVI CE_DOVAI NS or the value
returned by user _devi ce_set _max_devi ce_donai n_count () if use_def aul t _donai n_count
is set in the supported structure for the protocol.

The first domain element is domain[0], and al elements through domain[*num_domains - 1]
should contain valid data.

DOMAIN_ARRAY (page 360) isatypedef to a structure defined in <inc_path/toolkit.h>.

supported

Is apointer to a structure defining the supported options for the device. SUPPORT (page 361) isa
typedef to a structure defined in <inc_path/toolkit.h>.

comm_status

Indicates whether a status of TOOLKIT_FAILURE occurred as aresult of acommunication failure.
Valid vaues are:

TOOLKIT_SUCCESS | Failure is not due to communications failure.

TOOLKIT_FAILURE | Failure is due to communications failure.

status

Indicates whether the function successfully obtained all of the requested information. Valid values
are;

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function did not complete successfully. Check comm_status to see if the failure was the result
of a communication failure.

Return Value

None.
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Programming Note

The default value for each option isthe value set in user_protocol_info(). A field whose value
isTOOLKIT_NO cannot be reset to TOOLKIT_YESin thisfunction. If the value for areturn by
user_protocol_info() isTOOLKIT_NO and it isreset to TOOLKIT_YES n this function, the new
valueisignored.

user _device okay

Defines whether the given deviceis able to communicate with the enabler at the time the function
was invoked. This function may be called during initialization.

Y ou can find the template for this subroutinein:

usrtm dev_ok. c

Syntax

i nt user _devi ce_okay(DEVI CE_DATA *devi ce_struct)

Input Parameters
device struct

Is a pointer to the structure defining device data. DEVICE_DATA (page 359) isatypedef to a
structure defined in <inc_path/toolkit.h>.

Output Parameters

None
Return Value

This subroutine returns one of the following:

* TRUE
* FALSE

If TRUE, the device is able to communicate with the communication enabler.

If FALSE, the deviceis not able to communicate with the communication enabler.
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user_device set_ max_device domain_count()

Defines the maximum number of domains for adevice.
Y ou can find the template for this subroutine in:

usrtm maxdom c

Syntax

void user_device_set_max_device_domain(DEVICE_DATA *device_struct,
int * max_domains_allowed,
int *comm_status,
int *status);

Input Parameters

devi ce_struct

Is apointer to the structure defining device data. DEVICE_DATA (page 359) isat ypedef toa
structure defined in <inc_path/toolkit.h>.

Output Parameters
max_num donai ns_al | owed

Defines the maximum number of device domains that can be configured. Valid values are between
1 and 16384 although practical limitations including due to size and/or performance may impose a
lessor upper limit.

conmm st at us
Indicates whether a status of TOOLKI T_FAI LURE occurred as aresult of acommunication failure.

Valid vaues are:

TOOLKIT_SUCCESS | Failure is not due to communications failure.

TOOLKIT_FAILURE | Failure is due to communications failure.

st at us
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Indicates whether the function successfully obtained all of the requested information. Valid values
are:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function did not complete successfully. Check corm st at us to see if the failure was the result of
a communication failure.

Return Value

None.

user_heartbeat_device

Verifies communication with adevice for host redundancy support.

The device_struct and address_struct are initialized by the Toolkit to refer to avalid device and
address in that device. Depending on your protocol requirements, you may be able to read the datato
verify communications.

Y ou can find the template for this subroutine in:

usrtmhrtbt.c

Syntax

voi d user heartbeat devi ce (DEVI CE DATA *devi ce struct,
ADDR_DATA *address_struct,
int |ength,
i nt *conm st at us,
int *status);

Input Parameters
device struct

Is a pointer to the structure defining device data. DEVICE_DATA (page 359) isatypedef to a
structure defined in <inc_path/toolkit.h>.

address struct

Isapointer to avalid point address for the device. ADDR_DATA (page 357) isatypedef to a
structure defined in <inc_path/toolkit.h>.

length
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Contains the number of bytes of data which should be readable at the specified address.

Output Parameters
comm_status

Indicates whether a status of TOOLKIT_FAILURE occurred as aresult of acommunication failure.
Valid values are:

TOOLKIT_SUCCESS | Failure is not due to communications failure.

TOOLKIT_FAILURE | Failure is due to communications failure.

status

Indicates whether the function successfully obtained all of the requested information. Valid values
are:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function did not complete successfully. Check comm_status to see if the failure was the result
of a communication failure.

Return Value

None.
user_init

Performs enabler-specific initialization tasks. It is called when the enabler starts, and its uses might
include setting up shared memory regions, signal handlers and exit handlers.

Y ou can find the template for this subroutine in:

usrtminit.c

Syntax

void user _init(int *status)

Input Parameters

None
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Output Parameters
status

Indicates whether the function successfully obtained all of the requested information. Valid values
are:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function did not complete successfully.

Return Value

None.

user_on_demand_response

Thisroutineis only applicable for points with an update criteria of either On Demand On Change
or On Demand On Scan. Thisroutine is called whenever the demand status for one of these points
is changed. Thislets you perform device specific actions for the specified point when its demand
status changes.

Y ou can find the template for this subroutine in:

usrtmdndres. c

Syntax

voi d user_on_demand_r esponse (ADDR _DATA *address_struct,
int ptState,
int *status)

Input Parameters
address_struct

Is apointer to the address from which the datawas read. ADDR_DATA (page 357) isatypedef to
astructure defined in <inc_path/toolkit.h>.

ptState

Contains the new Demand State of the point.

+ A value of TRUE indicates that the point is going into demand.
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* A value of FAL SE indicates that the point is no longer in demand.

Output Parameters
status

Indicates whether the function successfully obtained all of the requested information. Valid values
are:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function did not complete successfully.

Return Value

None.

user_open_port

Opens the port for communications.

Y ou can find the template for this subroutine in:

usrtmopport.c

Syntax

voi d user_open_port(char *port _id,
int *baud rate,
int *parity,
int *status)

Input Parameters

port_id

Is apointer to a character string containing port used for communications.

The name provided is in upper-case characters and identifies the port name on the computer.
baud rate

Is the pointer to the baud rate selected for the given port_id.

parity

Is the pointer to the parity selected for the given port_id.
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Valid valuesfor seria ports are:

« TOOLKIT_NO_PARITY
- TOOLKIT_EVEN_PARITY
« TOOLKIT_ODD_PARITY

Output Parameters
status

Indicates whether the function completed successfully. Valid values are:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function did not complete successfully.

Return Value

None.

user_proc_event 1

Defines actions to perform when TOOLKIT_USER EVENT _1isset.

Y ou can find the template for this subroutine in:

usrtmevtl. c

Syntax

int user_proc_event 1()

Input Parameters
None
Output Parameters

None

Return Value

This subroutine returns one of the following:

TOOLKIT_SUCCESS | Function completed successfully.




Open Interface API Reference | 7 - Device Communications Toolkit | 313

‘ TOOLKIT_FAILURE | Function did not complete successfully.

user_proc_event 2

Defines actions to perform when TOOLKIT_USER_EVENT_2isset.

Y ou can find the template for this subroutine in:

usrtmevt2.c

Syntax

int user _proc_event 2()

Input Parameters

None
Output Parameters
None

Return Value

This subroutine returns one of the following:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function did not complete successfully.

user_proc_event 3

Defines actions to perform when TOOLKIT_USER EVENT _3isset.

Y ou can find the template for this subroutine in:

usrtmevt3.c

Syntax

int user_proc_event 3()
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Input Parameters

None

Output Parameters

None

Return Value

This subroutine returns one of the following:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function did not complete successfully.

user_proc_event 4

Defines actions to perform when TOOLKIT_USER_EVENT _4is set.

Y ou can find the template for this subroutine in:

usrtmevt4.c

Syntax

int user _proc_event 4()

Input Parameters

None

Output Parameters

None

Return Value

This subroutine returns one of the following:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function did not complete successfully.
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user_proc_event 5

Defines actions to perform when TOOLKIT_USER EVENT 5isset.

Y ou can find the template for this subroutine in:

usrtmevt5. c

Syntax

int user_proc_event 5()

Input Parameters
None
Output Parameters

None

Return Value

This subroutine returns one of the following:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function did not complete successfully.

user_proc_event 6

Defines actions to perform when TOOLKIT_USER_EVENT _6is set.

Y ou can find the template for this subroutine in:

usrtmevt6.c

Syntax

int user _proc_event 6()

Input Parameters

None
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Output Parameters

None

Return Value

This subroutine returns one of the following:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function did not complete successfully.

user_proc_event 7/

Defines actions to perform when TOOLKIT_USER_EVENT 7 is set.

Y ou can find the template for this subroutinein:

usrtmevt7.c

Syntax

int user _proc_event 7()

Input Parameters

None
Output Parameters

None

Return Value

This subroutine returns one of the following:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function did not complete successfully.

user_proc_event 8

Defines actions to perform when TOOLKIT_USER_EVENT_8is s&t.
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Y ou can find the template for this subroutine in:

usrtmevt8.c

Syntax

int user_proc_event 8()

Input Parameters
None
Output Parameters

None

Return Value

This subroutine returns one of the following:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function did not complete successfully.

user_proc_event 9

Defines actions to perform when TOOLKIT_USER_EVENT _9is set.

Y ou can find the template for this subroutine in:

usrtmevt9.c

Syntax

int user_proc_event 9()

Input Parameters

None

Output Parameters

None
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Return Value

This subroutine returns one of the following:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function did not complete successfully.

user_proc_event 10

Defines actions to perform when TOOLKIT_USER EVENT _10is set.

Y ou can find the template for this subroutine in:

usrtm evt 10. c

Syntax

int user_proc_event 10()

Input Parameters
None
Output Parameters

None

Return Value

This subroutine returns one of the following:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function did not complete successfully.

user_process unsolicited data

Retrieves unsolicited data from a device and returns the data.

Y ou can find the template for this subroutinein:

usrt munso. c
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Syntax

voi d user _process_unsolicited_dat a( DEVI CE_DATA *devi ce_struct,
char *dat a,
ADDR_DATA *start _address,
int *sizeof data,
int *nore,
i nt *conm st at us,
int *status)

Input Parameters

None

Output Parameters
device struct

Is a pointer to the structure defining device data. DEVICE_DATA (page 359) isatypedef to a
structure defined in <inc_path/toolkit.h>.

The device_id field in this structure must be set.
data
Isthe pointer to a buffer containing the data received.

If the devcomm has indicated support for quality data by setting support.unsolicited_quality data
to TOOLKI T_YES and suppor t . ext ended_user _bi t s to TOOLKI T_NO, then the following code
illustrates how the buffer should be handled:

TOOLKI T_QUALDATA *pqual data ( TOOLKI T_QUALDATA *) dat a;

pqual data->sys flags = 0; //bits to be retained
pqual dat a- >sys_changed_nmask = O0; /lindicate bits to be retained
pqual dat a->user _flags = O; //bits to be retained

pqual dat a- >user changed nask = 0; //indicate bits to be retained
data += sizeof (TOOLKIT_QUALDATA) ;

If the devcomm has indicated support for quality data by setting
support.unsolicited quality datatoTOOLKI T_YESandsupport.extended user bitsto
TOOLKI T_YES, then the following code illustrates how the buffer should be handled:

TOOLKI T_QUALDATA2 *pqual _data = (TOOLKI T_QUALDATA2 *)dat a;

pqual data->sys flags = 0; /Ibits to be retained
pqual _dat a- >sys_changed_nmask = O0; /lindicate bits to be retained
pqual dat a->user _flags = O; /Ibits to be retained

pqual dat a- >user changed nmask = 0; //indicate bits to be retained
data += sizeof (TOOLKIT_QUALDATA2);
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The data pointer now points to the area containing the point values. Any quality data changes
indicated by the masks and values will be applied to al points serviced by the return buffer.

TOOLKIT_QUALDATA (page 368) and TOOLKIT_QUALDATA?2 are typedefsto a structure
defined in <inc_path/toolkit.h>.

start_address

Isapointer to a structure that defines domain starting addresses in the device memory.
ADDR_DATA (page 357) isatypedef to a structure defined in <inc_path/toolkit.h>.

If standard addressing is used, the domain_index and domain_offset should be correctly set.
For custom addressing, the addr ess string should be set.
sizeof data

Contains the number of bytes of data (must be less than TOOLKIT_MAX_INTERNAL_BUFFER
bytes).

more

Indicates whether there is more unsolicited data to be processed. Valid values are:

TRUE | More data needs processing

FALSE | All data has been sent

comm_status

Indicates whether a status of TOOLKIT_FAILURE occurred as aresult of acommunication failure.
Valid values are:

TOOLKIT_SUCCESS | Failure is not due to communications failure.

TOOLKIT_FAILURE | Failure is due to communications failure.

status

Indicates whether the function successfully obtained all of the requested information. Valid values
are:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function did not complete successfully. Check comm_status to see if the failure was the result
of a communication failure.




Open Interface API Reference | 7 - Device Communications Toolkit | 321

Return Value

None.

user_process unsolicited data stamp

Retrieves unsolicited data from a device and returns the data and timestamp.

Y ou can find the template for this subroutinein:

usrtmunsost.c

Syntax

voi d user process_unsolicited _data stanp(DEVI CE DATA *devi ce_struct,
char *dat a,
ADDR DATA *start _address,
int *sizeof data,
int *nore,
COR_STAWP *ti nmest anp,
i nt *conm st at us,
int *status)

Input Parameters

None

Output Parameters
device struct

Is a pointer to the structure defining device data. DEVICE_DATA (page 359) isatypedef to a
structure defined in <inc_path/toolkit.h>.

The device id field in this structure must be set.
data
Is the pointer to a buffer containing the data received.

If the devcomm has indicated support for quality data by setting support.unsolicited_quality data
to TOOLKI T_YES and suppor t . ext ended_user _bi t s to TOOLKI T_NO, then the following code
illustrates how the buffer should be handled:

TOOLKI T_QUALDATA *pqual _data = (TOOLKI T_QUALDATA *)dat a;
pqual data->sys flags = 0; /Ibits to be retained
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pqual _dat a- >sys_changed_nmask = O0; /lindicate bits to be retained
pqual dat a->user _flags = O; //bits to be retained

pqual dat a- >user _changed nmask = 0; //indicate bits to be retained
data += sizeof (TOOLKIT_QUALDATA) ;

If the devcomm has indicated support for quality data by setting
support.unsolicited_quality_datatoTOOLKI T_YES and support . ext ended_user_bits to
TOOLKI T_YES, then the following code illustrates how the buffer should be handled:

TOOLKIT_QUALDATAZ *pqual_data= (TOOLKIT_QUALDATAZ *)data;
pqual_data->sys flags=0; //bits to be retained

pgual_data->sys changed_mask = 0; //indicate bits to be retained
pgual_data->user flags=0; //bits to be retained
pqual_data->user_changed_mask = 0; //indicate bits to be retained

data += sizeof (TOOLKIT_QUALDATA2);

The data pointer now points to the area containing the point values. Any quality data changes
indicated by the masks and values will be applied to al points serviced by the return buffer.

TOOLKIT_QUALDATA (page 368) and TOOLKIT_QUALDATAZ2 aret ypedef s to astructure
defined in <inc_path/toolkit.h>.

start_address

Isapointer to a structure that defines domain starting addresses in the device memory.
ADDR_DATA (page 357) is atypedef to a structure defined in <inc_path/toolkit.h>.

If standard addressing is used, the domain_index and domain_offset should be correctly set.
For custom addressing, the addr ess string should be set.
sizeof data

Contains the number of bytes of data (must be lessthan TOOLKIT_MAX_INTERNAL_BUFFER
bytes).

more

Indicates whether there is more unsolicited data to be processed. Valid values are:

TRUE | More data needs processing

FALSE | All data has been sent

timestamp
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Isapointer to a structure that defines the timestamp to be used to record the time at which the dataiis
reported. COR_STAMP isatypedef to a structure defined in <inc_path/cor.h>.

comm_status

Indicates whether a status of TOOLKIT_FAILURE occurred as aresult of acommunication failure.
Valid values are:

TOOLKIT_SUCCESS | Failure is not due to communications failure.

TOOLKIT_FAILURE | Failure is due to communications failure.

status

Indicates whether the function successfully obtained all of the requested information. Valid values
are:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function did not complete successfully. Check comm_status to see if the failure was the result
of a communication failure.

Return Value

None.

Programming Note

The following is an example of how to use the user _process unsolicited_data stamp subroutine:

voi d user process_unsolicited data stanp (DEVI CE DATA *devi ce_struct,
char *dat a,
ADDR DATA *start _address,
int *sizeof data,
int *nore,
COR_STAWP *ti nmest anp,
i nt *conm st at us,
int *status)
{
int I;
strcpy (device_struct->device id, "TOOLKI T _DEVI CE");
reg _plc_data[ 3] ++
start _address->donai n_i ndex = 0
start _address->domai n_of fset =
*si zeof dat a=2;
mencpy (data, & eg plc data[3], *sizeof data);
*nore = FALSE;
*comm st at us = TOCOLKI T_SUCCESS;
*status = TOOLKI T_SUCCESS
/* set the tinestanp to Septenber 12, 1995 at 16:12:03: 00 */
ti mest anp->yyyymudd = 19950912;

’
’
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ti mest anp- >hhmmsstt = 16120300;
return;

}

user_protocol _info

Defines the Device Communications ToolKkit features that are supported in this customized
communication enabler.

Y ou can find the template for this subroutine in:

usrtmprotin.c

Syntax

voi d user _protocol _info(int *max_buffer_size,
SUPPORT *support ed)

Input Parameters

None.

Output Parameters
max_buffer_size

Defines the amount of data (in bytes) that can be transferred between the device and the enabler in
one operation.

user_read_data(), user_write data() and user_process unsolicited() cannot process more than
the max_buffer_size bytes of data.

max_buffer_size may not exceed the size of TOOLKIT_MAX_INTERNAL_BUFFER.
supported

Isapointer to a structure defining the supported options for the device. SUPPORT isatypedef to a
structure defined in <inc_path/toolkit.h> .

Return Value

None.

user read data
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Reads data from specific memory locations from the device's memory.

Y ou can find the template for this subroutine in:

usrtmreada. c

Syntax

voi d user _read_dat a( DEVI CE_DATA *devi ce_struct,
ADDR_DATA *address_struct,
int |ength,
char *dat a,
i nt *conm st at us,
int *status);

Input Parameters
device struct

Is a pointer to the structure defining device data. DEVICE_DATA (page 359) isatypedef to a
structure defined in <inc_path/toolkit.h>.

address struct

Is a pointer to the address from which the datawas read. ADDR_DATA (page 357) isatypedef to
astructure defined in <inc_path/toolkit.h>.

length

Is the number of bytes of data requested.

Output Parameters
data
Isapointer to an array that contains the data that was read from the device.

For datafrom bit (TOOLKIT_BIT) domains, bit data should be packed into bytes so that the |eftmost
bit is the most significant.

For domains whose element size is greater than one byte, the bytes should be ordered in the same
way as they are ordered by the underlying operating system on which the enabler isto run.

comm_status

Indicates whether a status of TOOLKIT_FAILURE occurred as aresult of acommunication failure.
Valid values are:
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TOOLKIT_SUCCESS

Failure is not due to communications failure.

TOOLKIT_WRITE_FAILED | Could not send command or data to device.

TOOLKIT_TIMEOUT

Sent command or data to device, timed-out waiting for a response.

TOOLKIT_BAD_DATA

Received response from device but it contained invalid data such as an incorrect
checksum.

TOOLKIT_FAILURE

Failure is due to communications failure.

status

Indicates whether the function read all the data. Valid values are:

TOOLKIT_SUCCESS

Function completed successfully.

TOOLKIT_FAILURE

Function did not complete successfully. Check comm_status to see if the failure was the result
of a communication failure.

Return Value

None.

user read diag data

Returns diagnostic data from specific locations within the enabler.

Y ou can find the template for this subroutine in:

usrtm readdi ag.

Syntax

(¢

voi d user _read_di ag_dat a( DEVI CE_DATA *devi ce_struct,

ADDR_DATA *address_struct,
int |ength,

char *dat a,

i nt *conm st at us,

int *status);

Input Parameters

device _struct

Is apointer to the structure defining device data. DEVICE_DATA (page 359) isatypedef to a
structure defined in <inc_path/toolkit.h>.

address struct
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Is a pointer to the address from which the datawas read. ADDR_DATA (page 357) isatypedef to
astructure defined in <inc_path/toolkit.h>.

length

Is the number of bytes of data requested.

Output Parameters
data

Isapointer to an array that contains the data that was read from the enabler.

« For diagnostic bits, data should be packed into bytes so that the leftmost bit is the most
significant.

« For domains whose element size is greater than one byte, the bytes should be ordered in the
same way as they are ordered by the underlying operating system on which the enabler isto run.

comm_status

Indicates whether a status of TOOLKIT_FAILURE occurred as aresult of acommunication failure.
Valid values are:

TOOLKIT_SUCCESS | Failure is not due to communications failure.

TOOLKIT_FAILURE | Failure is due to communications failure.

status

Indicates whether the function read all the data. Valid values are:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function did not complete successfully. Check comm_status to see if the failure was the result
of a communication failure.

Return Value

None.

user_remove_point

Performs enabler-specific processing when a previously valid point is removed from the
configuration.

Y ou can find the template for this subroutineinusrtm rm pt. c
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usrtmrmapt.c

Syntax

voi d user_renove_poi nt ( DEVI CE_DATA *st at us,
ADDR DATA *address_struct)

Input Parameters
devi ce_struct

Isapointer to the structure defining device data. DEVICE_DATA (page 359) isat ypedef toa
structure defined in <inc_path/toolkit.h>.

addr ess_struct

Is a pointer to the address from which the datawas read. ADDR_DATA (page 357) isat ypedef
to a structure defined in <inc_path/toolkit.h>.

Output Parameters
None.

Return Value

None.

user_term

Performs enabl er-specific termination tasks. This function is called following arequest from
CIMPLICITY software for the enabler to terminate. Its uses include cleaning up shared memory
regions and disassociating from the device.

Y ou can find the template for this subroutinein:

usrtmtermc

Syntax

voi d user _tern(int *status)

Input Parameters

None
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Output Parameters
status

Indicates whether the function successfully completed. Valid values are:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function did not complete successfully.

Return Value

None.

user_valid diag_point

Determines the validity of a diagnostic point.

Y ou can find the template for this subroutine in:

usrtm val di agpt . c

Syntax

voi d user _valid_di ag poi nt (DEVI CE_DATA*devi ce_struct,
ADDR DATA*addr ess_st ruct,
int *valid_pt,
int *conm st at us,
int *status)

Input Parameters

device struct

Is apointer to the structure defining device data. DEVICE_DATA (page 359) isatypedef to a
structure defined in <inc_path/toolkit.h>.

address struct

Is a pointer to the address from which the datawas read. ADDR_DATA (page 357) isatypedef to
astructure defined in <inc_path/toolkit.h>.

Output Parameters

valid_pt



Open Interface API Reference | 7 - Device Communications Toolkit | 330

Defines whether the point isvalid. Valid values are:

TOOLKIT_SUCCESS | The point is valid

TOOLKIT_FAILURE [ The point is not valid

valid_pt isnot a Boolean value.
comm_status

Indicates whether a status of TOOLKIT_FAILURE occurred as aresult of acommunication failure.
Valid values are:

TOOLKIT_SUCCESS | Failure is not due to communications failure.

TOOLKIT_FAILURE | Failure is due to communications failure.

status

Indicates whether the function read all the data. Valid values are:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function did not complete successfully. Check comm_status to see if the failure was the result
of a communication failure.

Return Value

None.

user_valid _point

Defines whether the point is valid. Where custom addressing is used, both the domain_index and
offset for the point must be determined.

Y ou can find the template for this subroutine in:

usrtmval pt.c

Syntax

voi d user valid_poi nt (DEVI CE DATA*devi ce_struct,
ADDR_DATA *address_struct,
int *valid_pt,
i nt *conm st at us,
int *status)
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Input Parameters
device _struct

Is apointer to the structure defining device data. DEVICE_DATA (page 359) isatypedef to a
structure defined in <inc_path/toolkit.h>.

address struct

Is a pointer to the address from which the datawas read. ADDR_DATA (page 357) isatypedef to
astructure defined in <inc_path/toolkit.h>.

Output Parameters
valid_pt

Defines whether the point isvalid. Valid values are:

TOOLKIT_SUCCESS | The point is valid

TOOLKIT_FAILURE | The point is not valid

valid_pt isnot a Boolean value.
comm_status

Indicates whether a status of TOOLKIT_FAILURE occurred as aresult of acommunication failure.
Valid values are:

TOOLKIT_SUCCESS | Failure is not due to communications failure.

TOOLKIT_FAILURE | Failure is due to communications failure.

status

Indicates whether the function read all the data. Valid values are:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function did not complete successfully. Check comm_status to see if the failure was the result
of a communication failure.

Return Value

None.

user write data
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Writes data to specific memory locations within the device's memory.

Y ou can find the template for this subroutine in:

usrtmwda. c

Syntax

voi d user_write_dat a( DEVI CE_DATA *devi ce_struct,
ADDR_DATA *address_struct,
int |ength,
char *dat a,
i nt *downl oad_req,
i nt downl oad_conp,
i nt *conm st at us,
int *status)

Input Parameters
device struct

Is a pointer to the structure defining device data. DEVICE_DATA (page 359) isatypedef to a
structure defined in <inc_path/toolkit.h>.

address struct

Is a pointer to the address from which the datawas read. ADDR_DATA (page 357) isatypedef to
astructure defined in <inc_path/toolkit.h>.

length

Is the number of bytes of datato be written.
data

Is apointer to the actual datato be written.

For datafrom bit (TOOLKIT_BIT) domains, bit datais packed into bytes so that the leftmost bit is
the most significant.

Bit datais always accessed in multiples of 8 bits, so write requests near the end of a bit domain must
ignore extra bits that would be beyond the end of the domain.

For domains whose element size is greater than one byte, the bytes are ordered in the same way as
they are ordered by the underlying operating system where the enabler is running.

download_req
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Reserved for future use.
download_comp

Reserved for future use.
Output Parameters

comm_status

Indicates whether a status of TOOLKIT_FAILURE occurred as aresult of acommunication failure.
Valid vaues are:

TOOLKIT_SUCCESS Failure is not due to communications failure.

TOOLKIT_WRITE_FAILED | Could not send command or data to device.

TOOLKIT_TIMEOUT Sent command or data to device, timed-out waiting for a response.
TOOLKIT_BAD_DATA Received response from device but it contained invalid data such as an incorrect
checksum.
TOOLKIT_FAILURE Failure is due to communications failure.
status

Indicates whether the function read all the data. Valid values are:

TOOLKIT_SUCCESS Function completed successfully.

TOOLKIT_REPLY_LATER | Write request queued for future processing.

TOOLKIT_FAILURE Function did not complete successfully. Check comm_status to see if the failure was the
result of a communication failure.

Return Value

None.

user_write point_quality

Writes point quality data to the specified device.

Y ou can find the template for this subroutine in:

usrtmwtpqual . c

Syntax

void user _wite point_quality(DEVI CE DATA *devi ce_struct,



Open Interface API Reference | 7 - Device Communications Toolkit | 334

ADDR DATA *address_struct,
TOOLKI T_QUALDATA *pqual dat a,
i nt *conm st at us,

int *status)

Input Parameters
device struct

Is a pointer to the structure defining device data. DEVICE_DATA (page 359) isatypedef to a
structure defined in <inc_path/toolkit.h>.

address_struct

Is a pointer to the address from which the datawas read. ADDR_DATA (page 357) isatypedef to
astructure defined in <inc_path/toolkit.h>.

pqualdata

Isthe pointer to the quality datato be written. TOOLKIT_QUALDATA (page 368) isatypedef to
astructure defined in <inc_path/toolkit.h>.

Output Parameters
comm_status

Indicates whether a status of TOOLKIT_FAILURE occurred as aresult of acommunication failure.
Valid values are:

TOOLKIT_SUCCESS Failure is not due to communications failure.

TOOLKIT_WRITE_FAILED | Could not send command or data to device.

TOOLKIT_TIMEOUT Sent command or data to device, timed-out waiting for a response.
TOOLKIT_FAILURE Failure is due to communications failure.
status

Indicates whether the function read all the data. Valid values are:

TOOLKIT_SUCCESS Function completed successfully.

TOOLKIT_REPLY_LATER | Write request queued for future processing.

TOOLKIT_FAILURE Function did not complete successfully. Check comm_status to see if the failure was the
result of a communication failure.
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Return Value

None.

Device Communications Toolkit Other Subroutines

Device Communications Toolkit Other Subroutines

cor_sleep

dcrp_align_read

dcrp_call_on_time

dcrp_clear_ef

dcrp_get_any_ef

dcrp_get_ef

dcrp_get_port_parameters

dcrp_get_serial_settings

dcrp_log_status

dcrp_notify_unsolicited_data

dcrp_rcv_unsolicited_data

dcrp_rcv_unsolicited_data_stamp

dcrp_release_ef

dcrp_set_device_down

dcrp_set_device_up

dcrp_set_ef

dcrp_stat_process

dcrp_to_long_point_id

dcrp_user_alarm

cor_sleep

Waits (at least) the given number of seconds.
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Syntax
int cor_sleep(int tine_to_sleep)
Input Parameters
time to_dleep
Contains the time to wait in seconds.
Output Parameters
None
Return Value

This subroutine returns one of the following:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function not completed successfully.

dcrp_align read

Selects the method the toolkit uses when reading or writing datain digital domains. Call this
subroutine once in user_init().

Syntax

int dcrp_align read (int flag)

Input Parameters

flag

Indicates how bitsin adigital domain are to be read or written. Set the parameter to one of the
following:

TRUE | Calculate the byte the requested bit belongs in and read that byte.

FALSE | Read one byte starting at the point's address. This may cause the user read function to read data beyond the
valid address if the bit requested is at the end of the domain.

dcrp _call _on time
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Asynchronously calls the given function after at least the specified time period has passed.

Syntax

int derp_call _on tinme (int tinme,
int time_unit,
char *function,
int tinmer_id)

Input Parameters
time

Contains the amount of time to wait before calling given function.
time_unit

Defines the units for the amount of time. Valid values are:

« TOOLKIT_TIME_TICKS

« TOOLKIT_TIME_SECONDS
« TOOLKIT_TIME_MINUTES
« TOOLKIT_TIME_HOURS

function

I's the pointer to function to be called when specified time has passed.

timer_id

Isaunique identifier for timer being set to track previously defined time interval. Vaue should be
between 1 and 200.

Output Parameters

None

Return Value

This subroutine returns one of the following:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function not completed successfully.
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On TOOLKIT_FAILURE, the function specified in the argument list will not be called.

dcrp clear ef

Clears the specified USER event flag.

Syntax

int dcrp_clear_ef(int *ef)

Input Parameters

ef

Isapointer to the event flag to be cleared. Valid values for the event flag are:
TOOLKIT_USER_EVENT 1
TOOLKIT_USER _EVENT 2
TOOLKIT_USER EVENT 3
TOOLKIT_USER_EVENT 4
TOOLKIT_USER EVENT 5
TOOLKIT_USER_EVENT_6
TOOLKIT_USER _EVENT 7
TOOLKIT_USER _EVENT 8
TOOLKIT_USER _EVENT 9

TOOLKIT_USER_EVENT_10

Output Parameters

None

Return Value

This subroutine returns one of the following:

TOOLKIT_SUCCESS | Function completed successfully.
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‘ TOOLKIT_FAILURE | Function not completed successfully.

dcrp _get any ef

Reserves the next available USER event flag for Enabler use.

Syntax

int dcrp_get _any ef(int *ef)

Input Parameters

None

Output Parameters

ef

Pointer to the reserved event flag. Valid values are:
TOOLKIT_USER_EVENT_1
TOOLKIT_USER _EVENT 2
TOOLKIT_USER_EVENT 3
TOOLKIT_USER_EVENT 4
TOOLKIT_USER EVENT 5
TOOLKIT_USER_EVENT 6
TOOLKIT_USER_EVENT 7
TOOLKIT_USER EVENT 8
TOOLKIT_USER _EVENT 9

TOOLKIT_USER_EVENT_10

Return Value

This subroutine returns one of the following:

TOOLKIT_SUCCESS | Function completed successfully.
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‘ TOOLKIT_FAILURE | Function not completed successfully.

dcrp _get ef

Reserves the specified USER event flag for Enabler use.

Syntax

int dcrp_get _ef(int *ef)

Input Parameters

ef
Isapointer to the event flag to be reserved. Valid values for the event flag are:

« TOOLKIT_USER EVENT 1
« TOOLKIT_USER EVENT 2
« TOOLKIT_USER EVENT 3
- TOOLKIT_USER_EVENT 4
« TOOLKIT_USER EVENT 5
« TOOLKIT_USER EVENT 6
« TOOLKIT_USER EVENT 7
« TOOLKIT_USER EVENT 8
« TOOLKIT_USER EVENT 9
- TOOLKIT_USER EVENT 10

Output Parameters
None

Return Value

This subroutine returns one of the following:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function not completed successfully.

derp_get port_parameters
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Gets the parameter string for non-serial ports. The user _open_port() routineis passed only baud rate
and parity which may not apply to non-serial ports. Use this routine to access the parameter string for
the port.
Syntax

void dcrp_get port paraneters(char *port _id, char *paraneters)
Input Parameters

port id

Istheidentifier of the port whose settings you want to get.

Output Parameters

paraneters

Is the parameter string for the port.

dcrp get serial_settings

Gets the serial port parameters. The user_open_port() routine is passed only baud rate and parity.
Use this routine to access data bits, stop bits, and flow control settings.

Syntax

voi d dcrp_get_serial _settings(char *port_id,
COR |2 data bits,
COR 12 stop_bits,
COR BOOLEAN *rts cts_control,
COR _BOCOLEAN *xon_xoff _control)

Input Parameters

port _id

Istheidentifier of the port whose settings you want to get.

Output Parameters

data_bits
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I's the number of data bits supported by the protocol. Valid valueis 6, 7, or 8.

stop_bits

I's the number of stop bits supported by the protocol value. Valid valueis 1 or 2.

rts_cts_control

Indicates whether the RTS (Ready To Send) and CTS (Clear To Send) lines are used for hardware
flow control. Thisfield contains one of the following:

TRUE | Raise RTS and check CTS before transmitting data. This usually suggests that your serial port Data Control
Block (DCB) setup includes the following:

dcb. f Qut xCt sFl ow = TRUE;

dcb. f Rt sControl = RTS CONTROL TOGGLE;

FALSE | The protocol does not use hardware flow control.

xon_xof f _control

Indicates whether the X ON/X OFF software flow control isto be used. This field contains one of the
following:

TRUE | XON/XOFF flow control is used. This usually suggests that your serial port Data Control Block (DCB) setup
includes the following:

dcb. f Qut X = TRUE;

dcb. fI nX = TRUE;

FALSE | The protocol does not use software flow control.

dcrp_log_status

Logs amessage to your CIMPLICITY project's Status L og.
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Syntax

void dcrp_l og_status(int status,
char *nodul e,
int reference,
int |og,
char *nessage)

Input Parameters

st at us
Contains the status of the action to be logged. Valid values are:

* TOOLKIT_SUCCESS
* TOOLKIT_WARNING
* TOOLKIT_FAILURE

nodul e

Contains the name of module logging the information (only first 16 characters are printed).
ref erence

Istheinternal reference number/value for the logged information.

| og

Defines the disposition of the message. Valid values are:

TRUE | Causes the information to be logged to the Status Log and the .err file for the process.

FALSE | Causes the information to be logged to the Status Log.

FATAL | Indicates a fatal error. The information is logged to the Status Log and the .err file for the process, then the
process exits.

message

Contains the message to be logged. The message should be no longer than 79 characters and should
not contain special characters such as control characters or new lines.

Output Parameters

None
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Return Value

None

derp_notify unsolicited data

Notifies the Toolkit that unsolicited data has been received (must be called before unsolicited data
between polls can be processed).

Syntax

void dcrp_notify unsolicited data(int *status)

Input Parameters
None

Output Parameters

st at us

Contains the function completion status. Valid values are:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function not completed.

Return Value

None

dcrp_rcv_unsolicited data

Processes the received unsolicited data

Syntax

int decrp_rcv_unsolicited data(char *device_id,
ADDR_DATA *addr _dat a,
int sizeof data,
char *data buffer,
int *status)
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Input Parameters

device_id

Contains the Device ID for the device originating the unsolicited data.
addr dat a

Is apointer to the address from which the datawas read. ADDR_DATA (page 357) isatypedef to
astructure defined in <inc_path/toolkit.h>.

si zeof data
Is the number of bytes of data being received.
data_buffer

Is the pointer to the buffer containing the unsolicited data.

* For data from bit (TOOLKIT_BIT) domains, bit data should be packed into bytes so that the |eft
most bit is the most significant.

« For domains whose element size is greater than one byte, the bytes should be ordered in the
same waly as ordered by the underlying operating system on which the enabler isto run.

The caler isresponsible for managing the data buffer (this might include allocating and de-allocating
the space or using a static data structure to maintain the data).

The data buffer should not exceed TOOLKI T_MAX_| NTERNAL_BUFFER bytes.
Output Parameters
st at us

Contains the function completion status. Valid values are;

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function not completed.

Return Value

This subroutine returns one of the following:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function not completed successfully.
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dcrp_rev_unsolicited data stamp

Processes the received unsolicited data

Syntax

int dcrp_rcv_unsolicited data_ stanp(device_id, addr_data,
si zeof _data, data_buffer, pStanp, status)

char *devi ce_i d;

ADDR_DATA *addr _dat a;

int sizeof data

char *data buffer;

COR_STAMP *pSt anp

int *status;

Input Parameters
device_ id

Isthe Device ID for the device originating the unsolicited data.

addr _dat a

Is apointer to the address from which the datawas read. ADDR_DATA (page 357) isatypedef to
a structure defined in <inc_path/toolkit.h>.

sizeof data
Is the number of bytes of data being received.
data buffer

Is the pointer to the buffer containing the unsolicited data.

* For data from bit (TOOLKIT_BIT) domains, bit data should be packed into bytes so that the
leftmost bit is the most significant.

« For domains whose element size is greater than one byte, the bytes should be ordered in the
same way as ordered by the underlying operating system on which the enabler isto run.

The caler isresponsible for managing the data buffer (this might include allocating and deallocating
the space or using a static data structure to maintain the data).

The data buffer should not exceed TOOLKIT_MAX INTERNAL BUFFER bytes.

pSt anp
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Is a pointer to the structure defining the timestamp to be used to record the time at which the datais
reported. COR_STAMP isatypedef to a structure defined in <inc_path/cor .h>.

Output Parameters

st at us

Is the function completion status. Valid values are:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function not completed.

Ret urn Val ue

This subroutine returns one of the following:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function not completed successfully.

dcrp release ef

Unreserves the specified USER event flag.

Syntax

int dcrp_release ef(int *ef)

Input Parameters

ef

Pointer to the event flag to be released. Valid values are:
TOOLKIT USER EVENT 1
TOOLKIT_USER_EVENT 2
TOOLKIT_USER_EVENT 3
TOOLKIT USER_EVENT 4
TOOLKIT_USER_EVENT 5

TOOLKIT_USER_EVENT 6
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TOOLKIT_USER_EVENT_7
TOOLKIT_USER_EVENT_8
TOOLKIT_USER_EVENT_9
TOOLKIT_USER_EVENT_10
Output Parameters

None

Return Value

This subroutine returns one of the following:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function not completed successfully.

dcrp_set_device down

Setsdeviceto a"DEVICE DOWN" status.

Syntax

int dcrp_set devi ce_down(char *device_id,
int *status)

Input Parameters

device id

Contains the Device ID for the device whose status is to be set DOWN (UNAVAILABLE).
Output Parameters

st at us

Is the function completion status. Valid values are:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function not completed.




Return Value
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This subroutine returns one of the following:

TOOLKIT_SUCCESS

Function completed successfully.

TOOLKIT_FAILURE

Function not completed successfully.

(1) Important: DCRP_SET_DEVI CE_DOWN cannot be called until USER_READ_DATA (page 324) or
USER_READ DI AG DATA (page 326) iscalled first.

dcrp_set_device up

Setsdeviceto a"DEVICE UP" status.

Syntax

int dcrp_set device_up(char *device_id,

int *status)

Input Parameters

device_id

Contains the Device ID for the device whose status is to be set UP (AVAILABLE).

Output Parameters

st at us

Is the function completion status. Valid values are:

TOOLKIT_SUCCESS

Function completed successfully.

TOOLKIT_FAILURE

Function not completed.

Return Value

This subroutine returns one of the following:

TOOLKIT_SUCCESS

Function completed successfully.

TOOLKIT_FAILURE

Function not completed successfully.

dcrp set ef
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Sets the specified USER event flag.

Syntax

int dcrp_set _ef(int *ef)

Input Parameters

ef

Pointer to the event flag to be set. Valid values are:
TOOLKIT_USER_EVENT 1
TOOLKIT_USER _EVENT 2
TOOLKIT_USER_EVENT 3
TOOLKIT_USER_EVENT 4
TOOLKIT_USER EVENT 5
TOOLKIT_USER_EVENT_6
TOOLKIT_USER _EVENT 7
TOOLKIT_USER_EVENT 8
TOOLKIT_USER _EVENT 9

TOOLKIT_USER_EVENT_10

Output Parameters

None

Return Value

This subroutine returns one of the following:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function not completed successfully.
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dcrp_stat process
dcrp_stat_process

Updates device communication statistics kept inside the enabler based on communication status and
completion status and returns the normalized communication status.

The common code callsdcrp_stat_process() after each call to user_read_data() and

user_write data(). If those routines make multiple requests of the device, or if other routines, such
asuser_valid_point() or user_device_info() access the device, they should call dcrp_stat_process()
to process the status values and update the device communication status.

Syntax

TOOLKI T_STATUS dcrp_stat_process (DEVI CE DATA *devi ce,
TOOLKI T_STATUS conm st at us,
TOOLKI T_STATUS st at us)

Input Parameters
devi ce

Is apointer to the structure defining device data. DEVICE_DATA (page 359) isatypedef to a
structure defined in <inc_path/toolkit.h>.

conmm st at us

I's the communication status where TOOLKIT_STATUS (page 369) is atypedef to an ENUM
defined in <inc_path/toolkit.h>.

Valid values are;

* TOOLKIT_WRITE_FAILED
* TOOLKIT_TIMEOUT

* TOOLKIT_BAD_DATA

* TOOLKIT_SUCCESS

* TOOLKIT_FAILURE

st at us

Is the function completion status. Valid values are:

* TOOLKIT_SUCCESS
* TOOLKIT_FAILURE
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« TOOLKIT_REPLY_LATER
Output Parameters
None

Return Value

This subroutine returns one of the following:

TOOLKIT_SUCCESS | Communication completed successfully.

TOOLKIT_FAILURE | Communication not completed successfully.

dcrp_stat_process Algorithm

The algorithm used to update the device statisticsis:

SW TCH (comm st at us) {
CASE TOOLKI T_WRI TE_FAI LED:
CASE TOOLKI T_READ TI MEQOUT:
I ncrenment device transm ssi ons
br eak;
CASE TOOLKI T_BAD_ DATA:
I ncrenment device transm ssi ons
I ncrenent device responses
br eak;
CASE_TOOLKI T_SUCCESS:
I ncrenment device transm ssi ons
IF status !'= TOOLKI T_REPLY LATER
I ncrenent device responses
ENDI F
br eak;
CASE TOOLKI T_UNSOLI CI Tl ED:
// Don't increnment transn ssions
I ncrenent device responses
comm st atus = TOCOLKI T_SUCCESS;
br eak;
CASE TOOLKI T_FAI LURE:
I ncrement device transm ssi ons
br eak:
ENDSW TCH
IF comm status ! = TOOLKI T_SUCCESS
I F last device status == TOOLKI T_SUCCESS
I ncrement device failures

ELSE | F comm status ! = TOCLKI T_UNSOLI Cl TED

I ncrenent device retries
ENDI F
ELSE
I F last device status != TOOLKI T_SUCCESS
AND comm status != TOOLKI T_UNSOLI Cl TED
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I ncrement device retries

ENDI F

ENDI R
| ast device status = conm stat us
SW TCH (comm st at us) {

CASE TOOLKI T_WRI TE_FAI LED:

CASE TOOLKI T_READ_TI MEQUT

CASE TOOLKI T_BAD_DATA:
comm status = TOOKI T_FAI LURE
br eak;

CASE TOOLKI T_UNSOLI ClI TED:
comm st atus = TOCOLKI T_SUCCESS;
br eak;

ENDSW TCH
return conm st at us;

dcrp_to long_point_id
Converts from an internal representation of a point to its display name.
Syntax

TCHAR *dcrp_to_ | ong_point_id (TCHAR *short nane)

Input Parameters
short _nane

Internal representation of the point id.
Output Parameters

None.

Return Parameters

Point to the display name representation. |If there is no match found, a pointer to aNULL string is
returned.

dcrp _user_alarm

Generates or clears an alarm.

Syntax

voi d dcrp_user_al arm (char *al arm nsg,
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char *gen_or _clr,
char *device_id,
int *status)

Input Parameters

al arm nsg

Is the alarm message to be displayed.
gen_or _cl ear

Defines whether the alarm isto generated or cleared. Valid values are:

* TOOLKIT_GENERATE_ALARM
* TOOLKIT_CLEAR_ALARM

device_id
Identifiesthe CIMPLICITY software device for which the alarm will be generated or cleared.
Output Parameters

st at us

Is the function completion status. Valid values are:

TOOLKIT_SUCCESS | Function completed successfully.

TOOLKIT_FAILURE | Function not completed.

Device Communications Toolkit File List

Device Communications Toolkit File List

This appendix lists the files that comprise the Device Communication Driver Toolkit. The
installation may be verified by checking to see that al files were provided.

» Simulated user device routines.

* Toolkit object libraries.

* Toolkit includefiles.

« Command files used for building toolkit executables.

» Template source files for user device-specific protocol devel opment.
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* Configuration datafiles.

Smulated User Device Routines

The subroutines described in this manual are found in the following files:

9%BSM ROOT% api \ dc_api \user _accept.c
9%BSM ROOT% api \ dc_api \user _cpu_ndl . c
9%BSM ROOT% api \dc_api \user_cvtfrmec
9%BSM ROOT% api \dc_api \user_cvtto.c
9%BSM ROOT% api \ dc_api \user _dev_ok. c
9%BSM ROOT% api \ dc_api \user _dndres. c
9%BSM ROOT% api \ dc_api \user _dvin.c
%BSM ROOT% api \dc_api \user_evt1l.c
9%BSM ROOT% api \ dc_api \user _evt 10. c
9%BSM ROOT% api \ dc_api \ user _evt 2.
9%BSM ROOT% api \ dc_api \ user _evt 3.
9%BSM ROOT% api \ dc_api \ user _evt 4.
9%BSM ROOT% api \ dc_api \ user _evt 5.
9%BSM ROOT% api \ dc_api \ user _evt 6.
9%BSM ROOT% api \ dc_api \ user _evt 7.
9%BSM ROOT% api \ dc_api \ user _evt 8.
9%BSM ROOT% api \ dc_api \ user _evt 9.
9%BSM ROOT% api \dc_api \user_hrtbt.c
9%BSM ROOT% api \dc_api\user_init.c
9%BSM ROOT% api \ dc_api \ user _naxdom ¢
9%BSM ROOT% api \dc_api \user_protin.c
9%BSM ROOT% api \ dc_api \user _read _da.c
%BSM ROOT% api \ dc_api \user _read _di ag. c
9%BSM ROOT% api \dc_api \user _termc

%BSM ROOT% api \ dc_api \ user _unso. c
9%BSM ROOT% api \ dc_api \ user _unsost. c
%BSM ROOT% api \ dc_api \ user val di agpt . c
9%BSM ROOT% api \ dc_api \user _val pt.c
9%BSM ROOT% api \dc_api \user _wtdata.c
9%BSM ROOT% api \ dc_api \user _wrt pqual . c
%BSM ROOT% api \ dc_api \ usropen_port.c

@ @ @ @H@F@F @H @

Toolkit Object Libraries

The object libraries needed for the Device Communications Toolkit APl are:

9%BSM ROOT% api\lib\amaru.lib
9BSM ROOT% api\lib\corutil.lib
%BSM ROOT% api \li b\dc_common. lib
9%BSM ROOT% api \li b\dd_common. lib
9BSM ROOT% api\lib\ddl.lib

9%BSM ROOT% api\lib\fasrtl.lib
9BSM ROOT% api\lib\ipc.lib
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9BSM ROOT% api\lib\cimnf.lib
9%BSM ROOT% api\lib\pmlib
%BSM ROOT% api\lib\cimsc.lib
9BSM ROOT% api\lib\toolkit.lib
9%BSM ROOT% api\lib\tools.lib

Toolkit Include Files

The include files described in this document are found in the following locations:

9%BSM ROOT% api \ dc_api \i nc_pat h\ gl obal s. h
9%BSM _ROOT% api \i ncl ude\i nc_path\tool kit.h

Command Files Used for Building Toolkit Executables

The command file described in this document is found in the following location:

9BSM ROOT% api \ dc_api \ nakefil e
tlkittst_dll.vexproj
tlkitusr_dll.vexproj (sinulated exe)

Template Source Files for User Device-Specific Protocol Development

The template source files discussed in this document are found in the following locations:

9%BSM ROOT% api \dc_api \usrt m accept. c
%BSM ROOT% api \dc_api \usrt m cpundl . c
9%BSM ROOT% api \dc_api\usrtmecvtfrmc
9%BSM ROOT% api \dc_api\usrtmecvtto.c
9%BSM ROOT% api \dc_api \usrt m dev_ok. c
9%BSM ROOT% api \ dc_api \usrt m dndres. c
9%BSM ROOT% api \dc_api \usrt m dvin.c
9%BSM ROOT% api \dc_api\usrtmevtl.c
9%BSM ROOT% api \dc_api \usrt m evt 10. c
%BSM ROOT% api \ dc_api \ usrt m evt 2.
%BSM ROOT% api \ dc_api \usrt m evt 3.
9%BSM ROOT% api \ dc_api \usrt m evt 4.
9%BSM ROOT% api \ dc_api \usrt m evt 5.
9%BSM ROOT% api \ dc_api \ usrt m evt 6.
9%BSM ROOT% api \ dc_api \usrt m evt 7.
9%BSM ROOT% api \ dc_api \ usrt m evt 8.
9%BSM ROOT% api \ dc_api \usrt m evt 9.
9%BSM ROOT% api \dc_api\usrtm hrthbt.c
9%BSM ROOT% api \dc_api\usrtminit.c
%BSM ROOT% api \ dc_api \ usrt m maxdom c
%BSM ROOT% api \ dc_api \usrt m opport.c

@ @@ @H@F@F @ @)
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%BSM ROOT% api \dc_api\usrtmprotin.c
%BSM ROOT% api \ dc_api \usrt m r eadda. c
9%BSM ROOT% api \dc_api\usrtmrmpt.c
9%BSM ROOT% api \dc_api\usrtmtermc
9%BSM ROOT% api \ dc_api \usrt m unso. c
%BSM ROOT% api \ dc_api \usrt m unsost . c
9%BSM ROOT% api \dc_api\usrtmval pt.c
9%BSM ROOT% api \dc_api \usrt m wda. c
%BSM ROOT% api \dc_api \usrt m wrt pqual . c

Configuration Data Files

The template configuration files discussed in this document are found in the following locations:

9%BSM ROOT% api \ dc_api \ dorai n. cf g

9%BSM_ROOT% api \ dc_api \ TLKI TTST. MODEL
9%BSM ROOT% api \ dc_api \ TLKI TTST. PROTO
9%BSM ROOT% api \ dc_api \ TLKI TUSR. MODEL
9%BSM ROOT% api \ dc_api \ TLKI TUSR. PROTO

Device Communications Toolkit Sructures

Device Communications Toolkit Structures

- ADDR_DATA
« COR_STAMP

- DEVICE_DATA

- DOMAIN_ARRAY

« SUPPORT

« TOOLKIT_QUALDATA
« TOOLKIT_QUALDATA2
« TOOLKIT_STATUS

ADDR_DATA

The ADDR_DATA structure is defined in <inc_path/toolkit.h> as:

typedef struct addr_data
{
char address[ TOOLKI T_ADDR LENGTH + 1];
i nt type;
i nt domai n_i ndex;
i nt domai n_of f set ;
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i nt addr _of fset; /* RESERVED FOR GE
| NTELLI GENT PLATFORMS USE */

i nt poi nt _type;

i nt el enent s;

i nt poi nt _address_type; /* RESERVED FOR GE
| NTELLI GENT PLATFORMS USE */

char point _id[TOOLKIT_LONG ID LEN + 1 ]; / * RESERVED FOR GE
| NTELLI GENT PLATFORMS USE */

char scan_type; /* RESERVED FOR GE
| NTELLI GENT PLATFORMS USE */

char scan_rate; /* RESERVED FOR GE

| NTELLI GENT PLATFORMS USE */
char full Address[ ADDR_LEN + 1];
char short _point id[ TOOLKIT _SHORT PO NT_ID LEN + 1];
} ADDR_DATA;

Where:

address isthe ASCII representation of the address.

type isthetype of addressing used. Valid values are:
TOOLKIT_STD_ADDR (standard addressing)
TOOLKIT_USER_DEFINED_ADDR (custom addressing)
domain_index isthe domain index of the start address.

For diagnostic data, valid values for domain_index are:

100 | Protocol diagnostic bits

101 | Protocol diagnostic bytes

102 | Protocol diagnostic words

104 | Protocol diagnostic double words

108 | Protocol diagnostic 8-bytes

domain_offset isthe domain offset of the start address.
addr_offset isreserved for GE Intelligent Platforms use.

point_type isthe point datatype. The standard CIMPLICITY point types supported by the Device
Communications Toolkit are:

TOOLKI T_BOOLEAN 0 /* PO NT TYPE IS DI G TAL */
TOOLKI T_BI TSTRI NG 1 /* PO NT TYPE IS Bl TSTRI NG */
TOOLKI T_OCTETSTRI NG 2 /* PO NT TYPE OCTETSTRI NG */
TOOLKI T_TEXTPO NT 3 /* PO NT TYPE TEXTSTRI NG */
TOOLKI T_UNSI GNED_ANALOG8 4 /* PO NT TYPE UNSI GNED ANALOG 8 */

TOOLKI T_UNSI GNED_ANALOGL6 5 /* PO NT TYPE UNSI GNED ANALOG 16 */
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TOOLKI T_UNSI GNED_ANALOG32 6 /* PO NT TYPE UNSI GNED ANALOG 32 */
TOOLKI T_ANALOGB 7 /* PONT TYPE SIGNED ANALOG 8 */
TOOLKI T_ANALOGL6 8 /* PO NT TYPE SIGNED ANALOG 16 */
TOOLKI T_ANALOG32 9 /* PO NT TYPE SI GNED ANALOG 32 */
TOOLKI T_FLOATI NGPOl NT 10 /* PO NT TYPE FLOATI NG PO NT */
TOOLKI T_UNSI GNED_ANALOG64 13 /* PO NT TYPE UNSI GNED ANALOG 64 */
TOOLKI T_ANALOG64 14 /* PO NT TYPE ANALOG 64 */

short _point id — is reserved for GE Intelligent Platforns use.

elements isthe number of point elements.

point_address type isreserved for GE Intelligent Platforms use.
point_id isreserved for GE Intelligent Platforms use.

scan_type isreserved for GE Intelligent Platforms use.
scan_rate isreserved for GE Intelligent Platforms use.

full_address isthe ASCII representation of the address to be used if the device supports addresses
up to 256 characters, and support.use _long_addressesisset to TOOLKIT_YES.

COR_STAMP

The COR_STAMP structure is defined in <inc_path/cor.h> as:

typedef struct cor_tine _stamp {
COR W dummyl;
COR W dumry2;

} COR_STAMP;

Where:
yyyymmdd isan integer that represents the date.
hhmmesstt isan integer that represents the time.

|5/ Note: Usecor _stanp_get _conponent sHR (page 54) to decompose the timeinto its
corresponding components .

DEVICE_DATA

The DEVICE_DATA structureis defined in <inc_path/toolkit.h> as:

typedef struct device data

{
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i nt nodel ;
i nt cpu_id;
char device_ id[ TOOLKI T_DEVI CE LENGTH + 1];
char network_addr[ TOOLKI T_NETWORK _ADDR LEN + 1];
char primary_network addr[ TOOLKI T_NETWORK ADDR LEN + 1];
char secondary_network _addr[ TOOLKI T_NETWORK ADDR LEN + 1];
i nt in_use ;
} DEVI CE_DATA;

Where

model isthe configured model number of the device. This number is defined in the
<product>.modéd file.

cpu_id isthe configured CPU ID of the device. hisinformation is defined when you configure the
deviceinyour CIMPLICITY project.

device id isthe deviceidentifier. Thisinformation is defined when you configure the device in your
CIMPLICITY project.

network_addr isthe network address of the device. Thisinformation is defined when you configure
the device in your CIMPLICITY project.

primary_network_addr isreserved for GE Intelligent Platforms use.
secondary_network_addr isreserved for GE Intelligent Platforms use.

in_use isreserved for GE Intelligent Platforms use.

DOMAIN_ARRAY

The DOMAIN_ARRAY structure is defined in <inc_path/toolkit.h> as:

typedef struct domain_array

{
i nt domai n_i ndex;
char domai n_name[ TOOLKI T_DOMAI N NAM LEN + 1];
i nt start _addr;
i nt domai n_si ze;
i nt addr _type;
char cachi ng;
} DOVAI N_ARRAY;

Where:

domain_index istheinternal reference used to access the information about the given domain. If
you use standard addressing, this field must match the domain index assigned to the domain namein
domain.cfg.
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For diagnostic data, valid values for domain_index are:

100

Protocol diagnostic bits

101

Protocol diagnostic bytes

102

Protocol diagnostic words

104

Protocol diagnostic double words

108

Protocol diagnostic 8-bytes

domain_name isthe ASCII name used to reference the domain. If you use standard addressing, this
name must match a domain name in domain.cfg.

start_addr isthe numeric value corresponding to the first memory location within the domain.

domain_size isthe number of bytesin the domain.

addr_type isthetype of addressing used in the domain. Valid values are:

* TOOLKIT_BIT

* TOOLKIT_BYTE
* TOOLKIT_WORD
* TOOLKIT_4BYTE
* TOOLKIT_8BYTE

caching isreserved for GE Intelligent Platforms use.

JUPPORT

The SUPPORT structure is defined in <inc_path/toolkit.h> as:

typedef struct support

{

char
char
char
char
char
char
char
char
char
char
char
char
char
char

read_req;

wite req;

upl oad_req;

dnl oad_r eq;
ondenmand_r eq;
start_req;
stop_req;

nodel _req;
unsol i c_req;

det dev_st at us;
host _redundancy;
read_addr _req;
wite addr_req;
ti mestanp_unso_pt;
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char adhoc_req;
char use _dp_fp;
char networ k_redundancy;
char set _array_el enent;
char vli st _addressing;
char use_ | ong_addresses;
char unsolicited quality data;
char saved _device_req;
char dyn_cfg req;
char extended user bits;
char allow 64 bit _ints;
char use _cust om cache bl ocks;
char use | ong _point _id;
char use_cust om donmi n_count ;
char state unso_pt;
char use_cust om persi st ed;
char featurel
char feature2
char feature3;
char feature4;
char featureb
char feature6
char feature7
} SUPPORT

For all the above, valid values are:

TOOLKIT_YES | The option is supported.

TOOLKIT_NO | The option is not supported.

Where:
read_req

indicates whether or not it is possible to read from the device's memory using the implemented
protocol.

Set to:

TOOLKIT_YES | If the protocol can read from the device's memory.

TOOLKIT_NO | If the protocol cannot read from the device's memory.

write_req

Indicates whether or not it is possible to write to the device's memory using the implemented
protocol.

Set to:

TOOLKIT_YES | If the protocol can write to the device's memory.
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TOOLKIT_NO | If the protocol cannot write to the device's memory.

upload_req

Isreserved for GE Intelligent Platforms use.

Set to TOOLKIT_NO.

dnload_req

Isreserved for GE Intelligent Platforms use.

Set to TOOLKIT_NO.

ondemand_req

Indicates whether or not user _device ok is used to determine the device's status.

Set to:

TOOLKIT_YES | If user_device_ok is used.

TOOLKIT_NO | If the device status is determined from communication status.

start_req

Isreserved for GE Intelligent Platforms use.
Set to TOOLKIT_NO.

stop_req

Isreserved for GE Intelligent Platforms use.
Set to TOOLKIT_NO.

model_req

Indicates whether or not verification that communication with a device with the correct CPU model

is occurring.

Set to:

TOOLKIT_YES | If verification is occurring.

TOOLKIT_NO | If verification is not occurring.

unsolic_req

Indicates whether or not unsolicited data is supported.
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Set to:

TOOLKIT_YES | If unsolicited data is supported.

TOOLKIT_NO | If unsolicited data is not supported

det_dev_status
Indicates whether or not user _device ok is used to determine device status.

Set to:

TOOLKIT_YES | If user_device_ok is to be used.

TOOLKIT_NO | If device status is determined from communication status.

host_redundancy indicates whether or not Host Redundancy is supported for this device.

TOOLKIT_YES | If Host Redundancy is supported for this device.

TOOLKIT_NO | If Host Redundancy is not supported for this device.

read_addr_req

Isreserved for GE Intelligent Platforms use.
Set to TOOLKIT_NO.

write_addr_req

Isreserved for GE Intelligent Platforms use.
Set to TOOLKIT_NO.
timestamp_unso_pt

Indicates whether or not a user-provided timestamp is sent with unsolicited data. Thisfield is
meaningful only if unsolic_req isset to TOOLKIT_YES.

Set to:

TOOLKIT_YES | To invoke user_process_unsolicited_data_stamp.

TOOLKIT_NO | Toinvoke user_process_unsolicited_data.

adhoc req
Indicates whether or not the enabler supports Point by Address requests.

Set to:
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TOOLKIT_YES | If the enabler supports Point by Address requests.

TOOLKIT_NO | If the enabler does not support Point by Address requests.

use dp_fp
Indicates whether or not double-precision floating point numbers are supported.

Set to:

TOOLKIT_YES | If 8 byte floating point data is supported.

TOOLKIT_NO | If 4 byte floating point data is supported.

networ k_redundancy isreserved for GE Intelligent Platforms use.

Set to TOOLKIT_NO.

set_array_element

Indicates whether a set array element request should be processed by the devcom.

Set to:

TOOLKIT_YES | If set array elements is supported.

TOOKIT_NO If set array elements are not supported

vlist_addressing

Isreserved for for GE Intelligent Platforms use.

Set to TOOLKIT_NO.

use long_addresses

Indicates whether or not the device communications supports point addresses up to 256 characters.

Set to:

TOOLKIT_YES | If long addresses are supported.

TOOLKIT_NO | If long addresses are not supported.

unsolicited_quality data
Indicates whether or not the receipt of unsolicited quality datais supported.

Set to:

TOOLKIT_YES | If the devices will be sending unsolicited quality data.
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TOOLKIT_NO | If the devices will not be sending unsolicited quality data.

saved _dev_req

Isreserved for GE Intelligent Platforms use.

Set to TOOLKIT_NO.

dyn_cfg_req

Indicates whether or not the dynamic configuration is supported.

Set to:

TOOLKIT_YES | If dynamic configuration is supported.

TOOLKIT_NO | If dynamic configuration is not supported

ext ended user _bhits
Indicates whether or not extended user bits will be used to represent the quality data..

Set to:

TOOLKIT_YES | If extended bits are supported. This means TOOLKIT_QUALDATA2 will be used to represent the
quality data.

TOOLKIT_NO | If extended bits are not supported. This means TOOLKIT_QUALDATA will be used to represent the
quality data.

allow 64 bit_ints

Indicates whether or not the device communications supports 64 bit signed or unsigned integer point
types..

Set to:

TOOLKIT_YES | If signed and unsigned 64 bit integers are supported.

TOOLKIT_NO | If signed and unsigned 64 bit integers are not supported.

use_cust om cache_ bl ocks

Isreserved for for GE Intelligent Platforms use.
Set to TOOLKIT_NO.

use_ |l ong point_id

Indicates whether or not the device communications will receive point ids using their display format
or internal representation.
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Set to:

TOOLKIT_YES | If point IDs are represented as they are displayed.

TOOLKIT_NO | If point IDs are represented using their internal representation.

use_default domai n_count

Indicates whether or not the device communications will define the maximum number of domains
per device based on user defined value or TOOLKIT_MAX DEVICE DOMAINS.

Set to:

TOOLKIT_YES | If the maximum number of possible device domains on the device is user-defined

TOOLKIT_NO | If the maximum number of possible device domains is TOOLKIT_MAX_DEVICE_DOMAINS.

state_unso_points
Indicates whether or not point state is supported.

Set to:

TOOLKIT_YES | If point state is supported.

TOOLKIT_NO | If point state is not supported.

use_cust om persi st ed
Isreserved for for GE Intelligent Platforms use.

Set to TOOLKIT_NO unless specifically told by GE Intelligent Platformsto set it to
TOOLKIT_YES.

Feat urel

Isreserved for GE Intelligent Platforms use.
Set to TOOLKIT_NO.

Feat ur e2

Isreserved for GE Intelligent Platforms use.
Set to TOOLKIT_NO.

Feat ure3

Isreserved for GE Intelligent Platforms use.
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Set to TOOLKIT_NO.

Feat ur e4

Isreserved for GE Intelligent Platforms use.
Set to TOOLKIT_NO.

Feat ur e5

Isreserved for GE Intelligent Platforms use.
Set to TOOLKIT_NO.

Feat ur e6

Isreserved for GE Intelligent Platforms use.
Set to TOOLKIT_NO.

Feat ure7

Isreserved for GE Intelligent Platforms use.

Set to TOOLKIT_NO.

TOOLKIT _QUALDATA

The TOOLKIT_QUALDATA structure is defined in <inc_path/toolkit.h> as:

typedef struct tool kit _qual dat a2

{
unsi gned __int64 sys_flags ;
unsi gned __int64 sys_changed_mask ; /* indicates itens of interest in
sys_qual flags */
unsi gned __int64 user _flags ;
unsi gned __int64 user _changed_mask ; /* indicates itens of interest

in user_qual _flags */
} TOOLKI T_QUALDATAZ2 ;

Where:
sys flags isreserved for future use. Set the value to zero (0).
sys changed_mask isreserved for future use. Set the value to zero (0).

user_flags correlatesto the USER_FLAGS attributes in Point Configuration.
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The valueis set by the Toolkit devcom as determined by the developer. Bit definitions are assigned
by the developer. It is anticipated that the bit definitions match an attribute set definition in the
project.

user_changed _mask indicates which bits of user _flags are part of the update. Bitsin user_flags
will be ignored unless their corresponding bitsin user_changed_mask are set to 1.

TOOLKIT QUALDATA2

The TOOLKIT_QUALDATAZ2 structure isdefined in < inc_path/toolkit.h > as:

typedef struct tool kit _qual dat a2
{

unsi gned short sys_flags ;

unsi gned short sys_changed_mask ; /* indicates itens
of interest in
sys_qual _flags */

unsi gned short user _flags ;

unsi gned short user_changed _nmask ; /* indicates itens
of interest in
user _qual _flags */

} TOOLKI T_QUALDATAZ2 ;

Where:

sys flags isreserved for future use. Set the value to zero (0).

sys changed_mask isreserved for future use. Set the value to zero (0).
user_flags correlatesto the USER_FLAGS attributes in Point Configuration.

The valueis set by the Toolkit devcom as determined by the developer. Bit definitions are assigned
by the developer. It is anticipated that the bit definitions match an attribute set definition in the
project.

user _changed_mask indicates which bitsof user_flags are part of the update. Bitsin user_flags
will beignored unless their corresponding bitsin user_changed _mask areset to 1.

TOOLKIT_STATUS

The TOOLKIT_STATUS ENUM structureis defined in <inc_path/cor .h> as:

typedef enum {

TOOLKI T_SUCCESS = 1,
TOOLKI T_FAI LURE = 2,
TOOLKI T_WARNI NG = 0,
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TOOLKI T_UNSUPPORTED = 3,
TOOLKI T_REPLY_LATER = 4,
TOOLKI T_RESPONSE_REQ = 5,
TOOLKI T_RESPONSE_NO REQ = 6,
TOOLKI T_GVR _PARTIAL_WRITE_FAIL = 7,
TOOLKI T_WRI TE_FAI LED,
TOOLKI T_READ_TI MEOUT,
TOOLKI T_BAD_DATA,
TOOLKI T_UNSOLI Cl TED
TOOLKI T_SUCCESS_NO_DATA
TOOLKI T_NO_CHANGE_APPROVAL_SUPPORT,
TOOLKI T_CHANGEAPPROVAL_FAI L
} TOOLKI T_STATUS;



Chapter 8. Point Management API

About Point Management API

Point Management API provides an interface between application programs and CIMPLICITY
software's ability to monitor data point values.

Point Management is a product option for GE Intelligent Platforms CIMPLICITY software. This
Application Program Interface (API) isfully integrated with CIMPLICITY software's Base System
functionality to enhance its already powerful monitoring capability in afull range of computer
integrated manufacturing environments.

Point Management APl Overview

Point Management APl Overview

Point Management is a set of processes and functions that manages CIMPLICITY points.
Mechanisms are provided to define points, to distribute point data across networked systems, and
to generate alarms based on pre-configured conditions. Each CIMPLICITY point isidentified by a
Point ID and may be either a device point or a derived point.

A device point is one whose value is associated directly with a data source such as a PLC device.
A derived point (also known as avirtual point) is adata point whose value is calculated by an

arithmetic or logical expression.

System Overview

Point Management consists of the following modules:

« Point Management Resident Process (PTMRP)

« Point Management Application Library (FTMAP)
« Point Translation Process (PTX)

* Derived Point Process (PFTMDP)

« Point Configuration Data

The function of each module is discussed in the following sections.
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Point M anagement Resident Process (PTMRP)

The Point Management Resident Process (PTMRP) receives point data from other processes,
responds to application requests for point data, and generates alarms when point datais outside
configured limits.

Applications that need access to point data send requests to a PTMRP. These messages are sent using
the Point Management Application Library (FTMAP). It isthe job of PTMAP to determine which
PTMRP isresponsible for a specific point. Thus, applications do not need to be aware of the location
of point datain a system with multiple PTMRPs.

Each PTMRP generates alarms for the pointsit handles.

Point Trandlation Process (PTX)

The Point Translation Process (PTX) manages point configuration data for applications. PTX
accesses configuration data when Point Management starts up, and sends that configuration data to
applications on request. Applications do not communicate directly with PTX. Application requeststo
PTMAP result in communications between PTX and the application.

Derived Point Process (PTMDP)

The Derived Point Process (PTMDP) provides a mechanism for summarizing information about
the system, or identifying conditions that can only be recognized by evaluating several pieces of
data. The Derived Point Process collects point data from the Point Management Resident Processes
and uses that data to determine the value of derived points. Once the value of aderived point is
established, the PTMRP that handles the point is sent the new value. The point data may then be
accessed by applications.

Derived points are configured by specifying a point and an expression that is used to calculate the
point's value. The expression may contain arithmetic, logical, and bitwise operators. Several Derived
Point Processes may exist in a system, each handling a subset of derived point data.

Point Management Application Library (FTMAP)

The Point Management Application Library (PFTMAP) isafunction library through which
applications access Point Management data. PTM AP accepts requests from the application, accesses
configuration data through communications with PTX, and relays those requests on to a PTMRP.
PTMAP receives responses back from PTMRP and provides mechanisms for sending those
responses to the application.
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Point Configuration Data

Defining an application that works with Point Management requires that points be defined through
configuration data. Points that are device points must have Device Communications configuration as
well.

External Interfaces

Device Communication

PTMRPs interface with Device Communications subsystems in order to receive point data val ues.
Each PTMRP is capable of receiving data from multiple Device Communication processes.

The relationship between a PTMRP and Device Communications processes is defined in the
configuration file, DEVCOM_PROC. The ptmgmt_process id field in DEVCOM_PROC specifies
the PTMRP to which the Device Communication process sends data.

Alarm Management

The PTMRPs interface with Alarm Management in order to notify Alarm Management of alarm
conditions. The PTMRPs recognize alarm conditions by comparing point data values provided by
Device Communications with alarm limits configured in Point Management configuration files.
When a point data value exceeds its alarm limits, Point Management assembles an alarm message
and sends that message to Alarm Management.

Application Processes (Shopping List Requests)

PTMRPs interface with application processes that need to access point data. Application processes
communicate with the PTMRPs through an application library (PFTMAP) that manages the exchange
of datawith the PTMRPs.

Application processes make requests through PTMAP using shopping lists. Requests for points are
added to shopping lists by specifying the point address that was returned by the PTM AP_add_point
function. The application library accesses the Point Trand ation Process to determine which PTMRP
handles that point.

Notes on Internationalization for the Point Management API

» Work with strings.
» Recommended reading.
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Work with strings

This APl iswritten for the international environment. In an international environment, stringsin
CIMPLICITY software can be multi-byte strings. If you want your code to conform to international
standards, GE Intelligent Platforms recommends that you do the following when working with
strings:

* Usethe TCHAR macrosfound in TCHAR.H.

* Declare string buffers as TCHAR(]. Declare string pointersas TCHAR* or LPTSTR.

» Wrap string and character constants with the T () macro.

* Usethe _tcs...() functionsin place of the str...() functions. For example, use _tcslen() in place
of strlen().

* Be careful when incrementing a pointer through a string. Remember that alogical character may
occupy one or two TCHAR units. So replace code that looks like this:

char *cp;
for (cp = string; *cp !'="\0"; ++cp)

{

}

with code that looks like this:

TCHAR const *cp;

for (cp=string; *cp!=_T(\0); cp = _tcsinc(cp))
{

» Avoid using avariable to hold the value of alogical character. Instead, use a pointer to a
character in the string. In particular, avoid the _tcsnextc() macro, because the value it 8 Use
the functions _tccpy() and _tccmp() and string pointers instead of the = and == operators on
characters.

» Use GetStringTypeEXx() instead of the character classification macros such as _istalpha().

» Use CharUpper () and CharL ower () instead of _toupper () and _tolower ().
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Recommended Reading

Microsoft has several good papers on writing international code on its Developer Network CD and
itsweb site. To find documentation on the web site, go to http://msdn.microsoft.com/default.asp and
search for MBBCS.

For documentation on globalization, go to http://www.microsoft.com/globaldev/.
The following book is also available:

Schmitt, David A., Internationalization Programming for Microsoft ® Windows ®, ISBN
1-57231-956-9

For more information about this book, go to http://mspress.micr osoft.com/books/2323.htm.

Point Management API Getting Sarted

Point Management API Getting Started

The Point Management Application Program Interface provides a C language interface to the
CIMPLICITY software Point database. Using the C functions, you may create C language
applications that can receive current point data from standard CIMPLICITY software devices. Once
developed, these applications will run on any CIMPLICITY computer in your enterprise.

The Point Management API consists of a set of object libraries and include files you use to customize
your application. It also includes seven example programs to help you design and validate your own
applications. These programs are ptg_snap.c, ptq_onchange.c, ptq_onchgstru.c, ptg_setpoint.c,
ptq_setpt._eu.c, ptm_monitor.c, and ptm_script.c

Using the API requires that you do the following:

+ Understand the general and Point Management specific subroutine interfaces provided by
CIMPLICITY software's Point Management capability.

+ Understand the Point Configuration requirements described in the CIMPLICITY Base System
User Document.

+ Code appropriate application programs.

» Compile and link the programs as explained in this chapter.

« Be familiar with the Point Configuration file structure.

Point Management APl Contents
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Thefollowingisalist of all files distributed with the Point Management API. The files are loaded
into the directory indicated. The environment variable % BSM_ROOT % isthe directory where
CIMPLICITY software was installed.

Include filesin % BSM _ROOT % \api\include\inc_path are:

adhoc_defs. h
ci mpoi nt . hpp
cor.h
cor_event.h
cor_nutex.h
cor_os.h
cor_stat.h
cor_strver.h
cor_tine.h
ddl . h

gf cl ass. hpp
i pcerr.h

net com h
noshare_ext.h
pt exp_defs. h
ptm defs. h
ptmerrors. h
ptmns. h

pt map_defs. h
pt map_proto. h
rtr_bcst.h
sc_recs. h
ssdef . h

Librariesfor the PTMAP program in % BSM_ROOT % \api\lib are:

ptmap.lib
ipc.lib
cimsc.lib
cimnf.lib
ddl . lib
fasrtl.lib
corutil.lib
tools.lib

Sample program source filesin % BSM_ROOT % \api\ptm_api are:

makefil e

pt g_snap. c

pt g_onchange. c
pt g_onchgstru.c
ptg_setpoint.c
ptg_setpt_eu.c
ptmnonitor.c
ptmscript.c
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nmoni t or. i nput
script.input

Point Management APl Sample Programs

Point Management APl Sample Programs

Overview

A sample Microsoft Visual C++ makef i | e, is provided to build the sample programs. Use this
makef i | e asabasisfor constructing makefiles for your own applications.

Depending on how you installed Visual C++, the INCLUDE, LIB, and PATH environment variables
may not be automatically set when you install MSDEV. If they are not set automatically, you will
have to set them manually or run the following to set them before building any user programs.

for /F "tokens=* USEBACKQ' % in ( "%ROGRAMFI LES(x86)% M crosoft Visual
Studi o\ I nstal |l er\vswhere. exe" -property installationPath’) do set VSPATH=
% call "9%SPATH% Common7\ Tool s\ VsDevp. bat "

Build a Sample Program

From the CIMPLICITY Configuration cabinet for your project, select Command Prompt from the
Tools menu.

1. Thiswill ensure that your environment variables (in particular % BSM_ROOT% and
% SITE_ ROOT%) are set correctly.

2. In the Command Prompt window, issue the following commands (where drive is the disk where
your CIMPLICITY software isinstalled):

<drive>:
cd 9BSM ROOT% api \ pt m api

3. If the environment variables are not set automatically, issue the following command to set them:
for /F "tokens=* USEBACKQ' % in ( "%ROGRAMFI LES(x86)% M cr osof t
Vi sual Studio\lnstaller\vswhere.exe" -property installationPath') do

set VSPATH=% cal | " %/SPATH% Commpn7\ Tool s\ VsDevCnd. bat "

4. Now build the executables: nmake

Run a Sample Program

The API process name must be stored in the PRCNAM environment variable for a sample program
to run. The nameis an arbitrary character string of up to 10 characters. To create PRCNAM, enter the
following command in the Command Prompt window:
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set PRCNAM=<name>

Where <name> is the API process name.

To run asample program, following the instructions below.
Review Sample Programs

The following sample programs demonstrate how point information is collected on the system.

Program [llustrates collecting:

ptg_snap.c Data via SNAPSHOT requests. The application receives only the point data value when the request
is processed.

ptq_onchange.c | Data via ONCHANGE requests. The application receives the current point data value, and then
receives an updated point data value whenever the data value changes.

ptg_onchgstru.c | Data from structure points via ONCHANGE requests

ptm_monitor.c Multiple points via ONCHANGE requests

The following sample programs demonstrate how point values can be modified.

Program [llustrates changing:

ptg_setpoint.c | Point values using raw data values

ptg_setpt_eu.c | Point values using data values expressed in engineering units

ptm_script.c Multiple point values using raw data values

When you run any of the PTQ programs, you will be prompted to enter a Point ID. The point ID that
you specify must be:

« For apoint that has been configured through the application configuration functions.
« Defined in the current running project.

If the point is not in the current running project, an error message such as "Null Point Address’ is
displayed. The system must be updated with that configuration data.

Before you run any of the test programs (or one of your own applications), you must always be sure
that the CIMPLICITY processes have completed their startup.

|=/ Note: When you run the ptm_monitor and ptm_script programs, you will be prompted for an
input file to be used. Sample monitor.input and script.input files are provided for references.

Run ptq_snap
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To run ptg_snap, enter the command:
pt g_snap
The PT Q> prompt appears. Y ou can display point values or point attribute information.

 To display apoint value, enter the Point ID for the point you want to display then press Enter .

* To display attribute information for a point, enter the Point ID for the point followed by a
period (.) and the attribute name you want to display, then press Enter. Y ou can use any of the
attributes documented in Point Attribute Descriptions.

Always enter the Point ID in upper-case characters since the point data base is case sensitive. The
sample program does not allow you to view Point IDs that contain embedded spaces.

After you press Enter, the current value for the point in the point management data base is displayed.
Remember that thisis the current value in the data base. The frequency with which the point is
collected by the system is determined by the point's configured scan rate. If the configured rateis 5
seconds, there may be as much as a five second delay between changes at the controller and in the
point management data base.

The point value is displayed with engineering units conversion if so configured. After the valueis
shown, the PT Q> appears again, and you may enter another Point ID.

Run ptg_onchange

To run ptg_onchange, enter the command:

pt g_onchange
The PTQ> prompt appears. Y ou can display point values or point attribute information.

* To display apoint value, enter the Point ID for the point you want to display then press Enter.

* To display attribute information for a point, enter the Point ID for the point followed by a
period (.) and the attribute name you want to display, then press Enter. Y ou can use any of the
attributes documented in Point Attribute Descriptions.

Always enter the Point ID in upper-case characters since the point database is case sensitive. You
will not be able to view Point IDs that contain embedded spaces.

After you press Enter, the current value for the point in the point management database is displayed.
Remember that this is the current value in the database. The frequency with which the point is
collected by the system is determined by the point's configured scan rate. If the configured rateis 5
seconds, there may be as much as afive second delay between changes at the controller and in the
point management data base.
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The point value is displayed with engineering units conversion if so configured. After thevaueis
shown, the program waits for a new value to be received from point management. Whenever the
value in the point management data base changes, that value is sent to the program, and the value is
displayed on the terminal. Press Ctrl+C to terminate the program.

Run ptg_onchgstru

If you have a communications enabler (like Siemens H1-TF) that supports Structure points, you can
use this test program to display them.

To run ptg_onchgstru, enter the command:

pt g_onchgstru

The PTQ> prompt appears. Enter the Point ID for the Structure point you want to display and press
Enter.

After you press Enter, the current value for the Structure point in the point management database

is displayed. Remember that thisis the current value in the database. The frequency with which the
Structure point is collected by the system is determined by the Structure point's configured scan rate.
If the configured rate is 5 seconds, there may be as much as a five second delay between changes at
the controller and in the point management data base.

The Structure point field values are displayed with engineering units conversion if so configured.
After the values are shown, the program waits for the Structure point update to be received from
point management. Whenever one of the fields changes value, the Structure point is sent to the
program, and the updated field values are displayed on the terminal. Press Ctr|+C to terminate the
program.

Run ptq_setpoint or ptq_setpt_eq

To run ptg_setpoint, enter the command:

pt g_set poi nt

To run ptg_setpt_eu, enter the command:

ptg_setpt _eu

For either of these programs, the PTQ_SETPOINT> prompt appears. Enter the Point 1D for the
point you want to display and press Enter. The Point ID should be entered in upper-case characters
since the point data base is case sensitive. Y ou are not able to modify point values for tag names that
contain embedded spaces.
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|=/ Note: The point you select must have read/write access. Also, for ptq_setpt_eu, the point must
have linear or custom conversion defined

After you press Enter, the Value> prompt appearsif you are running ptq_setpoint, or the
Converted Value> prompt appearsif you are running ptq_setpt_eu. Enter the new point valuein
raw data or engineering units, as indicated by the prompt, and press Enter.

After you press Enter, the program attempts to change the value of the point. The results of this
attempt are displayed and the program terminates.

Run ptm_monitor

The program ptm_monitor requires an input file that contains alist of Point IDs for points to be
monitored. A sample monitor.input file isincluded with the API. The last word of the input file
must be the word EXI T, and each Point ID must be on a separate line.

To run ptm_monitor, enter the command:

pt m_noni t or

The Input File: prompt appears. Enter the name of the file that contains the list of pointsto be
monitored.

Every time one of the pointsin the input file changes value, the new value will be displayed.
To stop the program, press Ctrl+C.

|=/ Note: The point management API does not support referencing the following pointsin the same
request:

« Points by address (adhoc points).
* Points by point ID.

Run ptm_script

The program ptm_script requires an input file that contains alist of Point IDs and values to be set. A
sample script.input file isincluded with the API. The following commands are also valid in thisfile:

WAIT The program will wait <n> seconds before processing the next record.

PAUSE | The program will wait until the user presses Enter.

EXIT The program will stop reading the input file and terminate.

To run ptm_script, enter the command:
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pt m scri pt
<fil enane>

Where <filename> is the name of the input file.

Every time one of the pointsin the input file changes value, the new valueis displayed.

Point Management Application Interface Overview

Point Management Application Interface Overview

PTMAP provides the application interface to point data. Its function library provides the following
services:

Manage Each point to be accessed by an application must be added to a local store of point data.

Local Point

Data

Specify Once a point is added to the local store, the application may make requests for that point data. For

Requests example, the application may request receipt of a point's data value every time the value changes.

Group Requests may be organized into Shopping Lists. A Shopping List represents a group of requests that the
Requests application makes at one time. The application can organize its requests in any number of Shopping Lists.

Send Once requests have been specified and grouped together, the application transmits that information to a
Requests PTMRP. The actual sending of the requests is handled by PTMAP.

Wait for After requests have been made, the application may wait for responses to be returned. The application
Responses | may choose to wait for single responses to be returned or for complete sets of responses.

Receive Once responses have been received by PTMAP, the application is notified (either by explicitly waiting or
Responses | by testing an event flag) that responses are available. The application may then access each response
and the data that has been returned.

Satic Efficiency of Point Management Requests

To develop an efficient application you will usually design the application so the least number of
messages are passed between the application and Point Management.

In general amessage is sent from:
* The application to Point Management when you send a request to point management,
« Point Management to the application when your application receives a data value (multiple
reguests and data values do get packed into the messages when possible).

From this you can assume the following about requests.
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Requests

Comments

SNAPSHOT | Most efficient way to get a value required only once. However, when a value must be retrieved multiple

times, SNAPSHOT requests will be staticly inefficient. This is because two messages are required to
collect a single data value: one to send the request; and another when the data value is sent to your
application.

TIMED

more efficient when a value is required periodically, because once your application makes the request
of Point Management, it never has to do so again. On the other hand, if the time interval specified in
the TIMED request is short (a few seconds or less), your application will consume substantial CPU
resources because it will be receiving data values frequently.

ONCHANGE | (Like timed requests) are more efficient when a value must be monitored in an ongoing fashion,

because once your application makes the request of Point Management, it never has to do so again.
Since your process will be informed whenever the point value changes, you receive the data only when
necessary. Depending on the frequency of changes in point value, the polling rate for the point, and
the requirements of your application, ONCHANGE requests may be more or less efficient than TIMED
requests.

Consider the following for point types.

Point Comments

Type

Digital | There should be no reason (other than programming convenience) for requesting points on a TIMED basis.
Your application should always request that the point be requested ONCHANGE.

Analog | Consider the frequency at which you really need to track the data. If your analog values tend to change slowly

with small fluctuations, it may be better to make timed requests.

Example You have configured an analog point that it is sampled every 5 seconds, i.e. the base scan rate

for the device is 5 seconds and the point is configured to be scanned at 1 times the base scan rate. The
dynamics of the point are such that it changes every 5 seconds, but within a range that is insignificant to
your application. In this case it may be better to request the values on a TIMED basis at 1 minute intervals

if small fluctuations in value matter little to your application. Note that although your application receives the
point every minute, status monitoring screens will continue to receive the point whenever it changes. If you
think that under no circumstance is it necessary for the point to be sampled at 5 second intervals, you should
consider changing the scan rate for the point.

On-Alarm Requests

On-Alarm requests provide the ability to request notification from PTMRP, when the alarm state of
a point changes. Each point can have four alarm limits defined, each of which defines an alarm state.
These states are referred to as Alarm High, Warning High, Warning Low, and Alarm Low. The
following diagram illustrates these states:

= CIMPLICITY® Login - TEST

Username : Il

Paszsword : I Cancel

[ Save Username + Password

[1].4

i
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PTMAP Error Handling

Errorsthat occur during callsto PTMARP are recorded in the COR_STATUS structure and returned
to the application. Unless noted otherwise in the function descriptions, all PTMAP functions return
either COR_SUCCESS, COR_WARNING, or COR_FAILURE. If either COR_WARNING or
COR_FAILURE isreturned, additional information is returned in the status structure: the err_msg
field isfilled with an error message and the err_code field contains the PTMAP error code.

The COR_STATUS structure definition:

typedef struct cor_status

{
COR 14 st at us; [ * success, failure, or warning */
COR | 4 err_source; /* what detected the error */
COR | 4 err_code; /* what the error code is */
COR | 4 err_ref; /* where the error occurred */
COR BOOLEAN err_reported; /* has it been | ogged yet? */
char err_nsg[ 80] [* any text nmessage */
}
COR_STATUS;

A list of error codes for all Point Management processesisincluded in Appendix A.

Initialize and Terminate PTMAP Services

PTMAP_initiate Initiate PTMAP Services
(page 429)

PTMAP_terminate | Terminate PTMAP Services
(page 442)

Manage Local Point Data

PTMAP maintains alocal data store of point information for each application. The application must
declare the points that it accesses before using that point in a Point Management request.

Applications declare the points with the function PTMAP_add_point. When that function is
called, PTMAP communicates with PTX (the Point Trandation Process) to validate that the point is
configured in the system and to access the point's configuration data.

Once a point has been added to the local data store, it can be referenced in multiple requests.
PTMAP maintains the point in itslocal store until the application removesit by calling the function
PTMAP_remove_point.
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The subroutines are;

PTMAP_add_point Add Point To Local Data Storage
(page 399)

PTMAP_add pt list Add Points To The Local Data Store From A List
(page 400)

PTMAP_remove_point | Remove A Point From The Local Data Store

(page 431)

Manage Shopping Lists

Applications create Shopping Lists and add requests to the Shopping Listsin order to access Point
Management services. Point Management provides the following services through requests:

Requests that cause Point Management to continually supply point values:

Request Description
Type

On-Change Point Management returns the current value of a specified point to the application and then returns
the point value every time that the point changes. To stop receiving point values, the application must
cancel the request.

On-Alarm Point Management returns the value of a specified point when it enters into an alarm state. Point
Management will continue to send the value whenever the point changes state. To stop receiving point
values, the application must cancel the request.

On- Point Management returns the value of a specified point when the alarm acknowledge status of the
Acknowledge | point changes. Point Management will continue to send the value whenever the alarm acknowledge
status changes. To stop receiving point values, the application must cancel the request.

Timed Point Management returns the value of a specified point after the expiration of a designated time
interval. Point Management reinitiates the interval when it sends point data and sends the point data
again after the interval next expires. To stop receiving point values, the application must cancel the
request.

Requests that must be submitted each time a point value is required:

Request | Description
Type

Snapshot | Point Management returns the current value of a specified point to the application. The application must
send the request a second time in order to receive another value.

Requests to change a point's value or Alarm Parameters.

Request Type | Description

Setpoint The application sends a data value to Point Management to be downloaded to a device.

Requests cannot be added to null Shopping Lists. That is, before any add requests are issued for a
particular Shopping List, aPTVAP_add_sl must have been issued to define the Shopping List. After
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reguests have been added to a Shopping List, the Shopping List must be sent to Point Management to
register the request with a PTMRP.

The subroutines are;

PTMAP_add_sl (page 403) Create A Shopping List

PTMAP_remove_sl (page Remove A Shopping List
432)

PTMAP_add_onchange (page | Add "On-Change" Request To Shopping List
398)

PTMAP_add_onalarm (page Add "On-Alarm" Request To Shopping List
396)

PTMAP_add_alarm_ack_state | Receive Change of Alarm Acknowledge State Message

(page 395)

PTMAP_add_timedpt (page Add Timed Point Request To Shopping List
405)

PTMAP_add_snapshot (page | Add "Snapshot" Request To Shopping List
404)

PTMAP_add_setpoint (page Add "Setpoint" Request To A Shopping List
401)

PTMAP_set req (page 439) Disable/Enable An Existing Request

Modify Requests

Once arequest has been added to a Shopping List, it remains on that Shopping List until itis
removed. PTMAP provides a function to modify " Setpoint" requests existing on a Shopping List.
Other Shopping List requests cannot be modified using this function. Instead, they are canceled
(using one of the PTM AP_cancel functions) and then added in the modified state.

The subroutineis:

PTMAP_modify_setpoint | Modify "Setpoint" Request
(page 429)

Suspend and Resume Receipt of Responses

PTMAP provides the ability to suspend and resume the receipt of responses from Point Management.
These functions should be used whenever the application will be unable to accept responses from the
PTMRP. For example, if the application must synchronously accept user input for an undetermined
length of time, it should suspend requests before allowing user input, and resume requests when
interaction with the user has completed.
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During the time that responses are suspended, the application does not receive "On-Change”, "On-
Alarm", "On-Acknowledge", and Timed requests. When responses are resumed, the application is
sent all point values for which "On-Change”, "On-Alarm”, "On-Acknowledge", and Timed requests
were made.

The subroutines are;

PTMAP_suspend | Suspend Receipt Of Responses
(page 441)

PTMAP_resume | Resume Receipt Of Responses

(page 433)

Enable/Disable Requests

PTMAP provides the ability to selectively enable or disable requests that have been added to
Shopping Lists. Once the request has been added to the Shopping List, the application must set its
state as either enabled or disabled. If the request is disabled, it will not be sent to the PTMRP.

The subroutines are;

PTMAP_set_sl Enable/Disable All Requests In A Shopping List
(page 439)

PTMAP_set_point Enable/Disable Requests For Points
(page 438)

PTMAP_set_sl_point | Enable/Disable Requests For A Shopping List Point
(page 440)

PTMAP_set_all Enable/Disable All Requests
(page 437)

Cancel Requests

PTMAP provides functions to cancel outstanding requests. When arequest has been sent to the
PTMRP, the application is considered to have an outstanding request until PTMRP responds. "On-
Alarm’, "On-Acknowledge”, or "On-Change" requests cause the application to have outstanding
reguests until the request has been canceled.

Applications must cancel requests to stop the PTMRP from responding to the request. Responses
received prior to the cancellation of the request must be processed before deleting that request using
PTMAP_get functions.

The subroutines are:

PTMAP_cancel_req Cancel A Single Request
(page 408)
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PTMAP_cancel_sl Cancel Requests For A Shopping List
(page 409)

PTMAP_cancel_all Cancel All Outstanding Requests
(page 407)

PTMAP_cancel_point | Cancel Requests For A Point
(page 407)

Send Requests to Point Management

In order for an application to send requests to Point Management, it must use the PTMAP_send
functions described in this section. (Responses to requests can be accessed using PTMAP_get
functions)

The subroutines are:

PTMAP_send_req Send A Request
(page 435)

PTMAP_send_point Send All Requests For A Point
(page 435)

PTMAP_send_sl Send A Shopping List
(page 436)

PTMAP_send_sl_point | Send Shopping List Requests For A Point
(page 437)

PTMAP_send_all Send All Shopping List Requests
(page 434)

Wait for Point Management Responses

Once an application has sent requests to Point Management, it must wait for responses to be returned.
The application can use one of two strategies for recognizing that responses have been received. The
application can check the event flag that was passed to PTMAP in the PTMAP_initiate function;
the event flag is set high when aresponse is received. Or the application can call aPTMAP_wait
function to wait for the receipt of one or more responses.

Once responses have been received, the application may call one of the PTMAP_get functionsto
access the responses.

The subroutines are;

PTMAP_wait _req Wait For A Response To A Request
(page 444)

PTMAP_wait_point Wait For A Response For A Point
(page 443)
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PTMAP_wait_sl Wait For Response To Shopping List Request
(page 444)

PTMAP_wait_sl_point | Wait For Response To Shopping List Point Request
(page 445)

PTMAP_wait_all Wait For Responses To Any Request
(page 442)

Get Point Management Responses

Once Point Management returns responses to the application process, the application may call one of
the PTMAP_get functions to access the responses. The PTMAP_get functions allow the application
to specify the responses that it isinterested in. Each PTM AP_get function returns a single response
and must be called iteratively to get al responses. An error is returned when there are no more
responses to be returned. For example, after sending a Shopping List containing four " Snapshot”
requests and waiting for the responses, the application should call PTMAP_get_d four timesto get
the responses. If the application callsPTMAP_get_dl afifth time, COR_WARNING isreturned.

In addition to checking the return status on the PTM AP_get function (returned in retstat argument)
the application must check the status of the response which isreturned in the rsp_stat argument.
Depending on thersp_stat->status value, rsp_ptr pointsto aptm_rsp record containing the
response data as follows:

rsp_stat- Remainder of rsp_stat- ptm_rsp
>status >status rsp_ptr
COR_FAILURE | Set null
COR_WARNING | set* valid Point ID Point state; no data, no stamp, data present if last

known value is available

COR_SUCCESS | Undefined valid each field set

* |f apoint isunavailable, rsp_stat->err_codeis set to PTM_POINT_UNAVAILABLE. Additional
information isalso availablein thiscaseinrsp_stat->err_ref. If rsp_stat->err_ref isset to
PTMAP_RP_UNREACHABLE, the Point Management Resident Process is unreachable; otherwise,
the point is unavailable for some other reason.

After accessing required information following a PTMAP_get function, applications must deallocate
this structure by calling the PTM AP_free_ptm_rsp function. See the next section for additional
information on accessing point data.

The subroutines are:

PTMAP_get_req Get Point Management Response By Request
(page 422)

PTMAP_get_point Point Management Response By Point
(page 417)
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PTMAP_get sl Get Point Management Response By Shopping List
(page 424)

PTMAP_get_sl_point | Get Point Management Response By Shopping List Point
(page 425)

PTMAP_get_all Get All PTMAP Responses
(page 414)

Access Point Data

Access Point Data

Once the application has responsesin the form of PTM_RSP structure, it is possible to access

the point value and point state information. The application has access to the response structure
(PTM_RSP) and to the data structure (PFTM_DATA) that is part of the response structure. The data
value returned to the application is the raw value. The application may choose to convert that data to
areal number and also retrieve the engineering-units label for the point.

The structures discussed below arein two files;

* BSM_ROOT%\api\include\inc_path\ptm_defs.h
* %BSM_ROOT%\api\include\inc_path\ptmap defs.h

PTMAP Response Structure

The response structure is:

typedef struct ptmrsp

{
PTM PO NT_STATE st at €;
TCHAR poi nt _i d[ EXT_ADHOC PO NT_ID LEN + 1];
UCHAR _fill1[2];
COR U1 rsp_conpl et e;
COR_STAWP ti mest anp;
UCHAR def aul t _dat a;
UCHAR al ar m_enabl ed;
UCHAR war ni ng_enabl ed;
UCHAR ack_occurred;
COR |2 array_i ndex;
PTM DATA *dat a;

} PTM RSP;

Applications may access the fields for the following information:

State

The point state. The state of the point indicates if it is in a normal state, an alarm state, or if the point is
unavailable. See the next section for complete documentation on the alarm state.

point_id

Configured point identifier.
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timestamp | The time that the point was collected.

data A pointer to the point data.

The other fields listed in the structure are reserved for use by GE Intelligent Platforms.

PTMAP Data Structure

The PTMAP data structureis:

typedef struct ptmdata rec

{
PTM DATA TYPE  type;
PTM DATA LENGTH | en;
PTM_ELEMENTS el em
UCHAR fill[PTM DATA FILL];
COR |1 val ue[ PTM_MAXSI ZE] ;
} PTM DATA;

Applications can access the fields for the following information:

type | Configured point data type, such as BOOL, SINT, UINT.

See the POINT_TY PE.DAT description for further details.

I en Length of point type.

elem | Number of elements in the point.

val ue | Point value.

|=/ Note: Never declare avariable as PTM_DATA since PTM_MAXSIZE can equal 64K.
The macros described below are used to access these fields.

Memory for PTMAP data must be allocated and deallocated using the following functions:

* PTMAP_aloc_ptm_data

* PTMAP _aloc_eu_conv

* PTM_free_ptm_data

« Data structures can be copied from one record to another already allocated record using

The subroutines are;

PTMAP_fold_ack_state | Determine the Alarm State of a Point
(page 411)

PTMAP_free_ptm_rsp Deallocate Memory For PTM_rsp
(page 414)
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PTMAP_alloc_ptm_data | Allocate Memory For PTM_DATA
(page 406)

PTMAP_alloc_eu_data | Allocate Memory For EU Conversion Result

(page 406)

PTMAP_free_ptm_data | Deallocate Memory For PTM_DATA
(page 413)

PTMAP_copy_point Copy A PTM_DATA Record
(page 409)

PTMAP_eu_conv (page | Convert Raw Value To Real Number With Engineering Units
410)

PTMAP_rev_eu_conv Convert Point Value From Engineering Units To Raw Value
(page 433)

Access Point Configuration Data

PTMAP provides access to point configuration data for applications. PTMAP acquires the
configuration data from the Point Management Translation Process (PTX) when the point is added to
the local data store. The application has access to the points data size, type and length.

The subroutines are:

PTMAP_get point_info (page Get Point Information
420)

PTMAP_get_eu_info (page Get Configured Engineering Units
415)

PTMAP_get_eu_label (page Get Label For Engineering Units
416)

PTMAP_get_init_state (page Get The Initial State Of A Point
417)

PTMAP_get_type (page 428) Get The Data Type For A Point

PTMAP_get_struct_components | Get Structure Point Components

(page 427)

PTMAP_get_point_type (page Get The Point Type ID For A Given Point ID
422)

Point Management APl Subroutines

Point Management APl Subroutines
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A C E F G | (page | M R S T w
(page | (page | (page | (page | (page | 394) (page | (page | (page | (page | (page
393) 393) 393) 393) 394) 394) 394) 395) 395) 395)

* PTMAP_add adarm_ack state
* PTMAP_add_setpoint_chgapproval
* PTMAP_add onalarm

* PTMAP_add d

* PTMAP_add_onchange

* PTMAP_add_snapshot

* PTMAP_add_point

* PTMAP_add_timedpt

* PTMAP_add pt list

* PTMAP _dloc_eu data

* PTMAP_add_setpoint

* PTMAP _aloc_ptm_data

<]

PTMAP_cancel_all

PTMAP_cancel_point

PTMAP_cancel_req

PTMAP_cancel_sl

PTMAP_copy_point

<]

* PTMAP_eu_conv

* PTMAP fold ack_state

* PTMAP_free point_list

* PTMAP_free_ptm_data
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* PTMAP_free_ptm rsp

* PTMAP_get_al

* PTMAP_get_point_type

* PTMAP_get_eu info

* PTMAP_get__req

* PTMAP_get_eu label

* PTMAP_get_req point_id

* PTMAP_get_init_state

* PTMAP_get_d

* PTMAP_get_point

* PTMAP_get_d_point

* PTMAP_get_point_ChangeApprovalInfo
* PTMAP_get_struct_components
* PTMAP_get_point_info

* PTMAP_get_type

* PTMAP_get_point_List

]

- PTMAP _initiate

* PTMAP_modify_setpoint
* PTMAP_modifysetpoint_chgapproval

"]

* PTMAP_remove_point

* PTMAP_remove s



]

* PTMAP_resume

* PTMAP_rev_eu_conv

PTMAP_send_all

PTMAP_set_point

PTMAP_send_point

PTMAP_set_req

PTMAP_send_req

PTMAP_set_sl

PTMAP_send_sl

PTMAP_set_sl_point

PTMAP_send_sl_point

PTMAP_suspend

PTMAP_set_all

]

* PTMAP_terminate

w

PTMAP_wait_all

PTMAP_wait_sl

PTMAP_wait_point

PTMAP_wait_sl_point

PTMAP_wait_req

PTMAP_add alarm ack state
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This subroutine adds a request to receive point information when the point's alarm acknowledges
state changes.

Point Management sends the information whenever the acknowledge state of the point changes. Use
PTMAP_fold_ack_state to determine the new state of the point.

Syntax

int PTMAP_add al am ack_state ( sl _adr,
req_adr,

PTMAP_ADDR

*s| _adr;

poi nt _adr,
retstat )
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PTMAP_ADDR *poi nt _adr;
PTMAP_ADDR *reqg_adr;
COR_STATUS *retstat;

Input Arguments

sl_adr A Shopping List ID created by a call to PTMAP_add_sl.

point_adr | A Point ID created by a call to PTMAP_add_point.

Output Arguments

req_adr | Identifier used to reference this request.

retstat | Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):

PTMAP_ADDR_PTR_NULL PTMAP_SL_ADR_NULL PTMAP_SL_ADDR_NOTF PTMAP_SEQ_NUM_MISMATCH
PTMAP_INVAL_DATA_TYPE PTMAP_INVAL_ELEMENTS

Return Value

The contents of retstat.status.

PTMAP_add onalarm

This subroutine adds a request to receive a point value when an alarm condition exists. Point
Management sends the point value to the requester when the point isin an alarm condition.

The alarm condition is specified as a combination of Alarm or Warning and High or L ow. For
example, it is possible to request to be notified about an Alarm High condition or aWar ningL ow
condition, or any other combination. When the status of the point satisfies the specified condition,
Point Management sends the point value. Point Management continues to send the value whenever a
point value enters the state specified by the alarm condition until the request is canceled.

The following table shows the relationship between the setting of the parameters aw_state and
high_low, and the point state when your application receives notification. For example, the table
showsthat if aw_state= PTM_AW_ALARM and high_low = PTM_LOW, your application will
receive the point data when the point state goesinto Alarm L ow state.

aw_state high_low point state
PTM_AW_ALARM PTM_LOW Alarm Low
PTM_AW_WARNING PTM_LOW Warning Low
PTM_AW_WARNING + PTM_AW_ALARM | PTM_LOW Warning Low or Alarm Low
PTM_AW_ALARM PTM_AW_ALARM Alarm High
PTM_AW_WARNING PTM_HIGH Warning High
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PTM_AW_WARNING + PTM_AW_ALARM | PTM_HIGH Warning High or Alarm High

PTM_AW_ALARM PTM_HIGH + PTM_LOW | Alarm High or Alarm Low

PTM_AW_WARNING PTM_HIGH + PTM_LOW | Warning High or Warning Low

PTM_AW_WARNING + PTM_AW_ALARM | PTM_HIGH + PTM_LOW | Any alarm state

An On-Alarm request may only be made for point types for which alarms may be defined.
That is, an "On-Alarm” request may not be made for BITSTRING, OCTET_STRING, and
CHARACTER_STRING types, or for points that are more than one element in length.

Syntax

int PTMAP_add onal arm ( sl _adr, point_adr, aw state,
hi gh_| ow, i mmedi at e,
req_adr, retstat )

PTMAP_ADDR *s| _adr;
PTMAP_ADDR *poi nt _adr;
PTM AW aw_st at e;
PTM H GH_LOW hi gh_I ow;
COR_BOOLEAN i mredi at e
PTMAP_ADDR *req_adr;
COR_STATUS *retstat;

Input Arguments

sl_adr A Shopping List ID created by a call to PTMAP_add_sl.

point_adr | A point ID created by a call to PTMAP_add_point.

aw_state | The alarm or warning state. The possibilities are:

PTM_AW_ALARM - send on alarm only

PTM_AW_WARNING - send on warning only

PTM_AW_ALARM + PTM_AW_WARNING - send on either alarm or warning

high_low | The variance direction for which the alarm state applies. The possibilities are:

PTM_HIGH - send on high alarm

PTM_LOW - send on low alarm

PTM_HIGH + PTM_LOW - send on either high or low alarm

immediate | Set to TRUE if the application requires an immediate response from Point Management containing the
point value whether or not the point is in alarm state. Following the immediate response, the point value is
sent to the application only when the alarm state of the point changes.

Output Arguments

req_adr | Identifier used to reference this request.
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retstat | Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):

PTMAP_ADDR_PTR_NULL

PTMAP_SL_ADR_NULL

PTMAP_SL_ADDR_NOTF

PTMAP_SEQ_NUM_MISMATCH

PTMAP_INVAL_ONALARM_LIMIT

PTMAP_INVAL_ONALARM_STATE

PTMAP_INVAL_DATA_TYPE

PTMAP_INVAL_ELEMENTS

Return Value

The contents of retstat.status.

PTMAP_add onchange

This subroutine adds a request to a shopping list to receive a point value each time the point value
changes. The current value of the point is returned by Point Management, and then sent whenever
the point value changes. The point value is collected on each change in its value until the request is
canceled or requests are suspended.

Syntax

PTMAP_add_onchange ( sl _adr, point_adr, req_adr,
retstat )

PTMAP_ADDR *sl _adr;

PTMAP_ADDR *poi nt _adr;

PTMAP_ADDR *req_adr;

COR _STATUS “*retstat;

Input Arguments

sl_addr Pointer to Shopping List created by a call to PTMAP_add_sl.

point_adr | A point ID created by a call to PTMAP_add_point.

Output Arguments

req_adr | Identifier used to reference this request.

Retstat | Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):
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PTMAP_ADDR_PTR_NULL

PTMAP_SL_ADR_NULL

PTMAP_SL_ADDR_NOTF

PTMAP_SEQ_NUM_MISMATCH

Return Value

The contents of retstat.status.

PTMAP_add_point

This subroutine adds a point to the local data store of point information. All points that are
referenced in other PTMAP functions must first be added viaa call to PTMAP_add_point. When
PTMAP_add_point is called, the point's configuration data is accessed. Designated configuration
information is available.

Syntax
int PTMAP_add point ( point_id, full, point_adr,
retstat )
char *poi nt _id;

COR BOOLEAN ful | ;
PTMAP_ADDR  *poi nt _adr;
COR_STATUS *retstat;

Input Arguments

point_id | Unigue identifier for the point. The point must be defined in configuration data. To request the point's value,
just enter the Point ID. To request the value of an attribute for the point, enter the Point ID followed by a
period (.) and the attribute name. See Point Attribute Descriptions for a list of value attributes.

Full For GE Intelligent Platforms use. Always set this argument to FALSE.

Output Arguments

point_adr | A pointer to the point record that was created. This pointer can be saved by the application to access
PTMAP data on a point basis.

Retstat Pointer to status structure. The following error may be returned (see Appendix A for an explanation of this
code):

PTMAP_POINT_ALRDY_ADDED

PTMAP_PT_ADR_NOTF
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Return Value

The contents of retstat.status.

PTMAP_add_pt_list

This subroutine adds points to the local data store from alist of points. This function can be used in
place successive calsto PTMAP_add_point when several points are to be added to the local data
store.

In order to use this function, an array of PTMAP_PT_LIST structs must first be allocated. The array
must contain one struct for each point plus one as a terminating record. Each element of the array
must be populated and the last used record should be given aNULL Point ID and point address.

The PTMAP_PT_LIST struct is defined as follows:

typedef struct
{
RECORD _PTR ptr;
COR 14 seq_num
} PTVAP_ADDR;
typedef struct
{
char *poi nt _id;
PTMAP_ADDR *addr ;
} PTMAP_PT LI ST;

PTMAP_ADDR contains values for each point added from the list.

The following C macro has been defined to load the point list:

#def i ne LOAD PT LI ST(dest, pt_id, poi nt _addr)\
dest.point _id = pt_id;\
dest.addr = point_addr;\

When you load the point list, the pt_id field can contain aPoint ID or a Point ID followed by
aperiod (.) and an attribute name. For more information on point attributes, see Point Attribute
Descriptions.

Syntax

int PTMAP_add pt list ( point_list, full, retstat )
PTMAP_PT_LI ST *poi nt _I i st;

COR_BOCOLEAN  ful |

COR_STATUS *retstat;
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Input Arguments

point_list | List of Point IDs to be added

full For GE Intelligent Platforms use. Always set this argument to FALSE.

Output Arguments

retstat | Pointer to status structure. The following error may be returned (see Appendix A for an explanation of this
code):

PTMAP_POINT_ALRDY_ADDED

PTMAP_POINT_ADR_NOTF

Return Value

The contents of retstat.status.

PTMAP_add_setpoint

This subroutine adds a " Setpoint” request to a Shopping List. Point Management downloads the
specified value to the device address designated by the point. The application must have a pointer
toaPTM_DATA struct containing the data value. This structure must be allocated by a call to
PTM _alloc_ptm_data.

Syntax:

int PTMAP_add_setpoint ( sl_adr, point_adr,

poi nt _val ue, req_adr,
retstat )

PTMAP_ADDR *sl _adr;
PTMAP_ADDR *poi nt _adr;

PTM _DATA

*poi nt _val ue;

PTMAP_ADDR *req_adr;
COR_STATUS “*retstat;

Input Arguments

sl_adr

A Shopping List ID created by a call to PTMAP_add_sl.

point_adr

A Point ID created by a call to PTMAP_add_point.

point_value

A pointer to a PTM_DATA structure containing the point value.

Output Arguments

req_adr | Identifier used to reference this request.
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Retstat | Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):

PTMAP_ADDR_PTR_NULL

PTMAP_SL_ADR_NULL

PTMAP_SL_ADDR_NOTF

PTMAP_SEQ_NUM_MISMATCH

PTMAP_DATA_NULLPTR

PTMAP_DATA_TYPE_MISMATCH

PTMAP_DATA_LEN_MISMATCH

PTMAP_DATA_ELEM_MISMATCH

Return Value

The contents of retstat.status.

PTMAP_add setpoint_chgapproval

This subroutine adds a setpoint request to a shopping list, including the change approva
information. Point Management downloads the specified value to the device address designated by
the point. The application must have a pointer to aPTM DATA st ruct containing the datavalue.

This structure must be allocated by acall to PTM al | oc_pt m dat a.

Syntax
i nt PTMAP_add_set poi nt _chgapproval ( sl _adr,
poi nt _adr,
poi nt _val ue,
req_adr,

changeappr oval _obj,
retstat )

PTMAP_ADDR *s| _adr;
PTMAP_ADDR *poi nt _adr;
PTM DATA *poi nt _val ue;
PTMAP_ADDR *req_adr;

Changeappr oval | nf o *changeappr oval _obj ;
COR_STATUS “*retstat;

Input Arguments

sl _adr A Shopping List ID created by a call to PTMAP_add_sl.

poi nt _adr A Point ID created by a call to PTMAP_add_point.




poi nt _val ue A pointer to a PTM_DATA structure containing the point value.
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changeappr oval _obj | A pointer to the change approval information for the setpoint operation. If there is no change

approval data, this should be NULL.

Output Arguments

req_adr

Identifier used to reference this request.

Ret st at

Pointer to status structure. The following warnings may be returned. PTMAP_ADDR_PTR_NULL
PTM_BAD_PERFORMUSRID_PASSWORD PTM_BAD_VERIFYUSRID_PASSWORD
PTMAP_CHANGEAPPROVAL_SAME_USERID

PTMAP_DATA_ELEM_MISMATCH PTMAP_DATA_LEN_MISMATCH

PTMAP_DATA_NULLPTR

PTMAP_DATA_TYPE_MISMATCH PTMAP_SEQ_NUM_MISMATCH PTMAP_SL_ADDR_NOTF

PTMAP_SL_ADR_NULL

PTM_INVAL_CHANGEAPPROVAL_LEVEL PTM_INVAL_CHANGEAPPROVAL_RESOURCESETPOINT
PTM_INVAL_PERFORMUSERID PTM_INVAL_VERIFYUSERID

PTM_NO_PERFORMUSERID PTM_NO_PERFORM_PRIV PTM_NO_VERIFYUSERID
PTM_NO_VERIFY_PRIV PTM_PERFORMER_PASSWORD_EXPIRED
PTM_POINT_HASCHANGEAPPROVAL PTM_VERIFIER_PASSWORD_EXPIRED

Return Value

The contents of retstat.status.

PTMAP_add_s

This subroutine creates a new Shopping List.

Once a Shopping List has been created, applications may add requests to the Shopping List and send
those reguests to Point Management. An application may create any number of Shopping Lists and
add any number of pointsto that list. (These numbers are limited only by virtual memory use.) The
application is returned a Shopping List identifier that uniquely identifies this Shopping List.

Syntax

int PTMAP_add_sl (sl _adr, retstat)
PTVMAP_ADDR *sl| _adr;
COR_STATUS *retstat;

Input Arguments

None.
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Output Arguments

sl_adr | Shopping List identifier that may be used in calls to add/remove points to/from Shopping List or to send the
Shopping List.

retstat | Pointer to status structure. No errors are defined.

Return Value

COR_SUCCESS,

PTMAP_add_snapshot

This subroutine adds a request for a* Snapshot” of a point to a Shopping List. The current point value
isreturned by Point Management after the Shopping List has been sent.

Syntax

PTMAP_add_snapshot ( sl _adr, point_adr, reqg_adr,
retstat )

PTVMAP_ADDR *sl _adr;

PTMAP_ADDR *poi nt _adr;

PTVMAP_ADDR *req_adr;

COR_STATUS *retstat;

Input Arguments

sl_adr A Shopping List ID created by a call to PTMAP_add_sl.

point_adr | A Point ID created by a call to PTMAP_add_point.

Output Arguments

req_adr | Identifier used to reference this request.

Retstat | Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):

PTMAP_ADDR_PTR_NULL

PTMAP_SL_ADR_NULL

PTMAP_SL_ADDR_NOTF

PTMAP_SEQ_NUM_MISMATCH
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Return Value

The contents of retstat.status.

PTMAP_add timedpt

This subroutine adds a request to a shopping list for a point value at regular time intervals. The
current value of the point will be returned by Point Management and then will be sent to the
regquesting process at regular time intervals. The length of the time interval is specified in the call
to the function. The point values are sent until the request is canceled, or requests are suspended. If
timed point requests are outstanding when requests are resumed, point values are sent immediately
after resuming requests, and the delay intervals are timed from that time.

Syntax

PTMAP_add_timedpt ( sl _adr, point_adr, interval,
units, req_adr, retstat )

PTMAP_ADDR *sl _adr;

PTMAP_ADDR *poi nt _adr;

COR | 4 i nterval ;

COR | 4 units;

PTMAP_ADDR *req_adr;

COR_STATUS “*retstat;

Input Arguments

sl_adr A Shopping List ID created by a call to PTMAP_add_sl.

point_adr | A Point ID created by a call to PTMAP_add_point.

Interval Integer specifying the length of time which Point Management is to wait between sending point values.

Units Integer which specified the time units to which interval refers. It must be one of the following:
PTM_HOURS, PTM_MINUTES, or PTM_SECONDS.

Output Arguments

req_adr | ldentifier used to reference this request.

Retstat | Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):

PTMAP_ADDR_PTR_NULL

PTMAP_SL_ADR_NULL

PTMAP_SL_ADDR_NOTF

PTMAP_SEQ_NUM_MISMATCH
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‘ | PTMAP_INV_TIME_UNIT

Return Value

The contents of retstat.status.

PTMAP_alloc_eu_data

This subroutine allocates memory for PTM_DATA structure and sets the length, type, and element
fields.

Syntax

PTM DATA *PTMAP_al | oc_eu _data ()
PTM DATA *result

Input Arguments

None

Output Arguments

Result | Pointer to data structure allocated for a result generated by PTMAP_eu_conv.

Return Value

Pointer to the PTM_DATA structure

PTMAP _alloc_ptm data

This subroutine allocates memory for PTM_DATA structure and sets the length, type, and element
fields.

Syntax

PTM DATA *PTMAP_al | oc_ptm data (type, len, elem
PTM DATA TYPE type;

PTM _DATA_LENGTH I en;

PTM_ELEMENTS el em

Input Arguments

Type | Configured point data type (such as, BOOL, SINT, INT).




Len

Length of point type.
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Elem

Number of elements in the point.

Output Arguments

None.

Return Value

Pointer to the PTM_DATA structure

=l

PTMAP_cancel_all

Note: A null will be returned if virtual memory for the process is exhausted.

This subroutine cancels all outstanding requests that have been made by the application. Shopping
Lists that have been created may still be referenced. Following acall to PTMAP_cancel_all, Point

Management does not send any more responses.

Syntax

int PTMAP_cancel _all

COR_STATUS *retstat;

Input Arguments

None.

Output Arguments

Retstat

Pointer to status structure

Return Value

The contents of retstat.status.

PTMAP_cancel _point

(retstat)

This subroutine cancels all outstanding requests for a point. If multiple requests have been made
for apoint in different Shopping Lists, each of those requests are canceled. This function sends the
cancellation request to Point Management and waits for a response before returning control to the
application.
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Syntax

i nt PTMAP_cancel _point (point_adr, retstat)
PTMAP_ADDR *poi nt _adr;
COR_STATUS *retstat;

Input Arguments

point_adr | Point for which requests are to be canceled

Output Arguments

Retstat | Pointer to status structure. The following error may be returned (see Appendix A for an explanation of this
code):

PTMAP_ADDR_PTR_NULL

Return Value

The contents of retstat.status.

PTMAP_cancel _req

This subroutine cancels arequest that has been sent to Point Management. For example, if an "On-
Change" request has been sent to Point Management, this function can be used to cancel that request.
When this request is made, amessage is sent to Point Management, and the application waits until a
responseis received from Point Management. The request is still part of the Shopping List, but it is
no longer active. The request can be made active by sending the Shopping List a second time.

An error isreturned if no outstanding response exists for the specified request.

Syntax

int PTMAP_cancel _req (can_reqg_adr, retstat)
PTMAP_ADDR *can_req_adr;
COR _STATUS “*retstat;

Input Arguments

can_req_adr | The identifier that was returned when the request was made.

Output Arguments

Retstat | Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):
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PTMAP_ADDR_PTR_NULL

PTMAP_REQ_ADR_NULL

PTMAP_REQ_ADDR_NOTF

PTMAP_SEQ_NUM_MISMATCH

PTMAP_REQ_NOT_OUT

Return Value

The contents of retstat.status.

PTMAP_cancel_d

This subroutine cancels all requests made via a specified Shopping List. PTMAP cancels the
outstanding requests in the specified Shopping List.

Syntax

int PTMAP cancel sl (sl _adr, retstat)
PTMAP_ADDR *sl _adr;
COR_STATUS “*retstat;

Input Arguments

sl_adr | A Shopping List ID created by a call to PTMAP_add_sl.

Output Arguments

code):

Retstat | Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this

PTMAP_ADDR_PTR_NULL

PTMAP_REQ_ADR_NULL

PTMAP_REQ_ADDR_NOTF

PTMAP_SEQ_NUM_MISMATCH

Return Value

The contents of retstat.status.

PTMAP_copy_point
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This subroutine copies the data value of a source point to a destination point.

Syntax

int PTMAP_copy_point (dest _point, src_point, retstat)
PTM DATA  *dest _poi nt;

PTM DATA  *src_point;

COR _STATUS *retstat;

Input Arguments

Dest_point | Point to which data value is to be copied.

Src_point | Point from which data value is being copied.

Output Arguments

Retstat | Pointer to status structure.

COR_SUCCESS will be returned on a successful copy.

The following errors may be returned if either the source or destination point record is NULL or if the record
definitions are note the same (see Appendix A for an explanation of this code):

PTMAP_DATA_NULLPTR

PTMAP_DATA_TYPE_MISMATCH

PTMAP_DATA_LEN_MISMATCH

PTMAP_DATA_ELEM_MISMATCH

Return Value

The contents of retstat.status.

PTMAP_eu_conv

This subroutine converts araw data value to areal number with engineering units. The application
passes the raw value and is returned areal value and an engineering units string. The conversion is
defined by configuration data for the data point in the file, EU_CONV. If no conversion has been
specified, an error is returned.

Syntax

int PTMAP_eu_conv (point_id, pt_val, result, eu_label,
retstat)
*poi nt _i d;
PTM_DATA *pt _val ;
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PTM DATA *result;
char *eu_| abel ;
COR_STATUS *retstat;

Input Arguments

Point_id | Point identifier.

pt_val Point value structure containing the raw value.

Output Arguments

Result Point value structure containing the converted value (FLOATINGPOINT). Result is a PTM_DATA structure.
Space for this structure must be allocated by a call to PTMAP_alloc_eu_data.

For example, result = PTMAP_alloc_eu_data.

eu_label | Engineering units string from configuration data.

Retstat | Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):

PTMAP_INVAL_POINT_ID

PTMAP_HAS_NOT_EU_CONV

PTMAP_INVAL_EU_RES_TYPE

Return Value

The contents of retstat.status.

PTMAP_fold ack state

The standard point states are:

- PTM_NORMAL

« PTM_ALARM_HIGH

- PTM_ALARM_LOW

« PTM_WARNING_HIGH
- PTM_WARNING_LOW
- PTM_ALARM

- PTM_WARNING

« PTM_AVAILABLE

- PTM_OUT_OF RANGE
« PTM_UNAVAILABLE
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Whenever an alarm that was generated by Point Management is acknowledged by any source, the
Alarm Manager sends notification of that fact to the Point Manager. This information is passed by
Point Manager to al PTMAP clientsin the PTM_RSP structure.

The additional point states that reflect point acknowledgment are:

« PTM_NORMAL_NOACK

« PTM_ALARM_HIGH_NOACK

« PTM_ALARM_LOW_NOACK

« PTM_WARNING_HIGH_NOACK
« PTM_WARNING_LOW_NOACK
- PTM_ALARM_NOACK

« PTM_WARNING_NOACK

« PTM_AVAILABLE_NOACK

- PTM_OUT_OF RANGE_NOACK
- PTM_UNAVAILABLE_NOACK

This subroutine lets you fold the NOACK state of a point into the standard point state, and create the
additional point states. These additional point states are recognized by the expression processor that
is used for derived points and for graphic object annunciation.

Syntax

int PTMAP fold ack state (state, ack_occurred)
PTM PO NT_STATE st at e;
i nt ack occurred;

Input Arguments

State Current standard alarm state.

ack_occurred | Flag to determine acknowledge state.

Output Arguments
None.
Return Value

New alarm state. If the alarm has been acknowledged, the original alarm state is returned. If the
alarm has not been acknowledged, one of the "NOACK" states will be returned.

PTMAP _free point_list
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This subroutine deletes the lists compiled by PTMAP_get_point_list (page 421) , thus freeing the
used memory.

Syntax

voi d PTMAP free point _|ist(pszPoints)
WCHAR *pszPoi nt s;

Input Arguments

pszPoints | Return value from PTMAP_get_point_list.

Output Arguments

Retstat | Pointer to status structure.

Return Value

None.

PTMAP_free ptm data

Memory for the PTM_DATA structure is not automatically deallocated. Applications must use the
PTMAP_free_ptm_data function to deallocate memory for ptm_data. This function returns the
value NULL in ptm_data ptr, where ptm_data_ptr isapointer toaPTM_DATA structure.

Syntax

PTM DATA *PTVAP free ptmdata (ptmdata_ptr)
PTM DATA *ptm data_ptr

Input Arguments

ptm_data_ptr | Pointer created by PTMAP_alloc_ptm_data.

Output Arguments

ptm_data_ptr | Value is set to NULL

Return Value

None.
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PTMAP_free ptm rsp

Memory for the PTM_RSP structure is not automatically deallocated. A pplications must use the
PTMAP_free_ptm_rsp function to deallocate memory for ptm_rsp. This function returns the value
NULL in ptm_rsp_ptr, where ptm_rsp_ptr isapointer to aPTM_RSP structure. This function also
deallocates memory for the PTM_DATA structure ptm_rsp_ptr -> data.

Syntax

PTM RSP *PTMAP free ptmrsp (ptmrsp_ptr)
PTM RSP *ptmrsp_ptr;

Input Arguments

ptm_rsp_ptr | Pointer to the PTMAP response structure.

Output Arguments

ptm_rsp_ptr | Value of pointer is set to NULL.

Return Value

None.

PTMAP get_all

This subroutine gets the responses that have been returned by Point Management. This function
should be called following one of the PTMAP_wait functions. PTMAP_get_all must be called once
to access each response.

PTMAP_get_all will return with a success status if it has any response to be returned to the
application. Otherwise, it returns a failure status.

Syntax

int PTMAP get all (req_adr, sl _adr, point_adr,
rsp_type, rsp_stat, rsp_ptr,
retstat)

PTVAP_ADDR *req_adr;

PTVAP_ADDR *sl _adr;

PTVMAP_ADDR *poi nt _adr;

i nt *rsp_type;

COR_STATUS *rsp_stat;

PTM_RSP **rsp_ptr;
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COR_STATUS “*retstat;

Input Arguments

None

Output Arguments

req_adr Pointer to the request for which the response was generated..

sl_adr Pointer to the Shopping List.

point_adr | A pointer to the point for the request

rsp_type | The type of response (such as, PTM_ONCHANGE or PTM_SNAPSHOT).

rsp_stat | Status of the response: COR_SUCCESS, COR_WARNING, or COR_FAILURE.

rsp_ptr Pointer to a response structure.
Retstat Pointer to status structure. The following warnings may be returned (see Appendix A for an explanation of
this code):

PTMAP_NO_RSP_RCV

PTMAP_RCV_QUE_ERR

Return Value

The contents of retstat.status.

PTMAP_get _eu info

This subroutine accesses the point data type, the engineering units label, and a pointer to the
conversion expression.

Syntax

int PTMAP_get eu info (point_id, expr_ptr, eu_label,
eu_type, retstat)

char *poi nt i d;
char **expr_ptr;
char *eu_| abel ;
PTM _DATA _TYPE *eu_type;
COR_STATUS *retstat;

Input Arguments

point_id | Point identifier.
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Output Arguments

expr_ptr | Pointer to a translated expression in a database. (Space neither has to be allocated or deallocated.)
eu_label | The configured engineering units label.

eu_type | Data type of input value.

Retstat | Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this

code):

PTMAP_INVAL_POINT_ID

PTMAP_HAS_NOT_EU_CONV

Return Value

The contents of retstat.status.

PTMAP_get eu label

This subroutine returns the eu_label value from the point record. Note that it is not necessary to have
defined conversion expressions in a configuration procedure in order to use this function.

Syntax

int PTMAP_get eu | abel (point_id, eu_label, retstat)

char
char

*poi nt i d;
*eu_| abel ;

COR_STATUS *retstat;

Input Arguments

point_id

Point identifier.

OUTPUT ARGUMENTS:

eu_label

Pointer to a string of length EU_LABEL_LEN+1.

Retstat

Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):

PTMAP_INVAL_POINT_ID

Return Value

The contents of retstat.status.
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PTMAP_get init_state

This subroutine gets the configured state for the point from the POINT configuration file. Points
can be configured and set to either ENABLED or DISABLED. If the point is disabled, no dataiis
collected for that point.

Syntax
int PTMAP_get init_state (point_addr, init_state,
retstat)
PTMAP_ADDR *poi nt _addr;
COR_BOCOLEAN *Init_state;
COR_STATUS *retstat;

Input Arguments

point_addr | Point address (pointer to the point).

Output Arguments

init_state | Either TRUE (the point was configured to be enabled) or FALSE (the point was configured to be disabled).

Retstat Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):

PTMAP_ADR_PTR_NULL

PTMAP_PT_ADR_NULL

PTMAP_PT_ADR_NOTF

PTMAP_SEQ_NUM_MISMATCH

Return Value

The contents of retstat.status.

PTMAP_get point

This subroutine gets the response to a request for a specific point. If more than a single request
is outstanding for a point, this function should be called once for each request. If no response is
available for the specified request, this function returns COR_WARNING.

Syntax

int PTMAP_get point (point_adr, sl _adr, req_adr,
rsp_type, rsp_stat, rsp_ptr,
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retstat)

PTMAP_ADDR *poi nt _adr;
PTMAP_ADDR *sl| _adr;
PTIVAP_ADDR *req_adr;

i nt

*rsp_type;

COR_STATUS *rsp_stat;
PTM _RSP **rsp_ptr;
COR_STATUS “*retstat;

Input Arguments

point_adr

Pointer to the point.

Output Arguments

sl_adr Pointer to the Shopping List associated with this request.

req_adr | Pointer to the request for which the response was generated..

rsp_type | Request type (such as, PTM_ONCHANGE or PTM_SNAPSHOT).

rsp_stat | Status of the response: COR_SUCCESS, COR_WARNING, or COR_FAILURE.

rsp_ptr | Pointer to a response structure.

Retstat Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this

code):

PTMAP_ADR_PTR_NULL

PTMAP_PT_ADR_NULL

PTMAP_PT_ADR_NOTF

PTMAP_SEQ_NUM_MISMATCH

The following warnings may be returned:

PTMAP_NO_RSP_RCV

PTMAP_RCV_QUE_ERR

Return Value

The contents of retstat.status.

PTMAP_get point_ChangeApprovalinfo

This subroutine sends a request to Point Management for information about the point data type
including change approval information.
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Syntax
iint PTMAP_get_point_info_ChangeApprovalinfo (point_adr,

dat a_type,

data_| engt h,

el enent s,

dat a_si ze,

di spl ay_format,
change_approval nask,

retstat)
PTMAP_ADDR *poi nt _adr;
PTM _DATA TYPE *data_type;
PTM _DATA LENGTH *dat a_| engt h;
PTM_ELEMENTS *el ement s;
COR |4 *dat a_si ze;
CHAR *di spl ay_format ;
i nt *change_approval _mask;
COR_STATUS *retstat;
Input Arguments
poi nt _adr | Pointer to the point.
Output Arguments
dat a_type Point data type.
data_l ength The length of the data type.
El ement s Number of elements in point.
data_si ze Total data size.
di spl ay_f or mat The configured display format from POINT.DAT.

change_approval _nmask | Flag indicating what type of change approval is required for the point
« To test whether the point is configured for unsigned writes:
If (change_approval_mask & PTM_CHANGEAPPROVAL_UNSIGNEDWRITES)
« To test whether the point is configured to require a performer authorization:
If (change_approval_mask & PTM_CHANGEAPPROVAL_PERFORM)
« To test whether the point is configured to require a performer and verifier authorization:
If(ChangeApproval & PTM_CHANGEAPPROVAL_PERFORMVERIFY)
* To test if unsigned writes is selected for the point :-

If(ChangeApproval & PTM_CHANGEAPPROVAL_UNSIGNEDWRITES ).
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Ret st at

Pointer to status structure. The following errors (page 485) may

be returned. PTMAP_ADR_PTR_NULL PTMAP_PT_ADR_NULL
PTMAP_PT_ADR_NOTF PTMAP_SEQ_NUM_MISMATCH
PTM_POINT_HASCHANGEAPPROVAL: PTM_NO_PERFORMUSERID:
PTM_NO_VERIFYUSERID: PTM_BAD_PERFORMUSRID_PASSWORD:
PTM_BAD_VERIFYUSRID_PASSWORD: PTM_NO_PERFORM_PRIV:
PTM_NO_VERIFY_PRIV: PTM_INVAL_CHANGEAPPROVAL_LEVEL:
PTM_INVAL_CHANGEAPPROVAL_RESOURCESETPOINT:
PTM_INVAL_PERFORMUSERID: PTM_INVAL_VERIFYUSERID:
PTMAP_CHANGEAPPROVAL_SAME_USERID: PTM_VERIFIER_PASSWORD_EXPIRED:
PTM_PERFORMER_PASSWORD_EXPIRED:

Return Value

The contents of retstat.status.

PTMAP_get_point_info

This subroutine sends a request to Point Management for information about the point data type.

Syntax

int PTMAP_get point _info (point_adr, data_type,

PTMAP_ADDR
PTM DATA_TYPE

data_l ength, el enents,
data_si ze, display format,
retstat)

*poi nt _adr;

*dat a_t ype;

PTM _DATA LENGTH *dat a_| engt h;

PTM _ELEMENTS
COR 1 4

CHAR
COR_STATUS

*el enent s

*dat a_si ze;

*di spl ay_f or mat
*retstat;

Input Arguments

point_adr | Pointer to the point.

Output Arguments

data_type Point data type.

data_length The length of the data type.

Elements Number of elements in point.

data_size Total data size.

display_format | The configured display format from POINT.DAT.
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Retstat Pointer to status structure. The following errors may be returned (see Appendix A for an explanation
of this code):

PTMAP_ADR_PTR_NULL

PTMAP_PT_ADR_NULL

PTMAP_PT_ADR_NOTF

PTMAP_SEQ_NUM_MISMATCH

Return Value

The contents of retstat.status.

PTMAP_get point_list
This subroutine can retrieve the list of points in any of the following points.

* |n manual mode.
« With modified dlarm limits.
» With disabled alarms.

Syntax

WCHAR* PTMAP_get _point _|ist (pszProject,
nLi st Type,

retstat);

const WCHAR*pszProj ect ;

i nt nLi st Type;

COR_STATUS*r et st at ;

Input Arguments

pszProj ect | Project to get the point list from.

nLi st Type | One of the following.

PTVAP_LT_MANUAL _MODE Get the list of points in manual mode

PTVAP_LT_ALM DI SABLED Get the list of points with disabled alarms.

PTMAP_LT_ALM LI M MoDI FI ED | Get the list of points with alarm limits modified.

PTVAP_LT_ALM MODI FI ED Get the list of points with any alarm modifications.

Output Arguments

Retstat | Pointer to status structure.
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Return Value
NULL terminated list of strings with each individual point id separated with anew line: \ n.

|5/ Note: Memory used by this subroutine return can be freed using PTMAP_free point_list (page
412).

PTMAP_get_point_type

This function provides the user with the Point Type ID for the Point ID that was provided.

Thisroutine can only return avalid Point Type ID if the point has already been added to the interna
list of pointsthrough the PTMAP_add_pt function call.

Syntax
int PTMAP_get point type (point _id, point_ type id,
retstat)
char *poi nt _id;
char *poi nt _type id;

COR_STATUS *retstat;

Input Arguments

point_id | The Point ID of the point for which you want to know the Point Type ID.

Output Arguments

point_type_id | The Point Type ID of the point provided in point_id.

Retstat Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of
this code):

PTMAP_INVAL_POINT_ID

Return Value

The contents of retstat.status.

PTMAP_get req

This subroutine gets the response to a specific request. If the call is successful, Point Management
returns the following:

« Pointers to the Shopping List and point associated with the request;
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* A status;
« A value.

If no response is available for the specified request, this function returns COR_WARNING.

Syntax

int PTMAP get req (req_adr, sl _adr, point_adr,
rsp_type, rsp_stat, rsp_ptr,
retstat)

PTMAP_ADDR *req_adr;

PTMAP_ADDR *sl| _adr;

PTMAP_ADDR *poi nt _adr;

i nt *rsp_type;
COR_STATUS *rsp_stat;
PTM_RSP **rsp_ptr;

COR _STATUS “*retstat;

Input Arguments

req_adr | Pointer to the request.

Output Arguments

sl_adr Pointer to the Shopping List associated with this request.

Point_adr | Pointer to point associated with this request.

Rsp_type | Request type (such as, PTM_ONCHANGE or PTM_SNAPSHQOT).

Rsp_stat | Status of the response: COR_SUCCESS, COR_WARNING, or COR_FAILURE.

Rsp_ptr | Pointer to a response structure.

Retstat Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):

PTMAP_ADR_PTR_NULL

PTMAP_REQ ADR_NULL

PTMAP_REQ_ADR_NOTF

PTMAP_SEQ_NUM_MISMATCH

The following warnings may be returned:

PTMAP_NO_RSP_RCV

PTMAP_RCV_QUE_ERR
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Return Value

The contents of retstat.status.

PTMAP_get req point_id

This subroutine retrieves the identifier of the point for into the buffer specified by the parameter
point_id when

* Thereisaavalid PTMAP point request identified by r eq_addr and
» The request is outstanding.

If the buffer length identified by point_id_len istoo short to hold the entire point identifier with null
termination, the returned value will have been truncated.

Syntax

int PTMAP_get_req point_id(PTMAP_ADDR *req_addr, TCHAR *point_id, int point_id_len,
COR_STATUS *retstat) ;

Input Arguments

req_addr Value returned from a valid PTMAP routine which added a request for a point.

point_id_l en | Length of the buffer pointed to by point_id

Output Arguments:

poi nt _id | Will receive the retrieved point ID.

retstat | Pointer to a COR_STATUS structure to receive any errors that might occur.

PTMAP get o

This subroutine gets the responses associated with a Shopping List. It should be called following one
of the PTMAP_wait functions. PTMAP_get_d must be called once to access each response on the
shopping list. For example, after sending a Shopping List containing four " Snapshot” requests and
waiting for the responses, the application should call PTMAP_get_d four timesto get the responses.
If the application calls PTMAP_get_dl afifth time, COR_WARNING isreturned.

Syntax

int PTMAP get sl (sl _adr, req_adr, point_adr,
rsp_type, rsp_stat, rsp_ptr,
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retstat)

PTMAP_ADDR *sl _adr;
PTVMAP_ADDR *req_adr;
PTMAP_ADDR *poi nt _adr;

i nt

*rsp_type;

COR_STATUS *rsp_stat;

PTM_RSP

**rsp_ptr;

COR_STATUS “*retstat;

Input Arguments

sl_adr | The Shopping List used to send the requests that are to be processed.

Output Arguments

req_adr Pointer to the request for which the response was generated..

point_adr | A pointer to the point for the request

rsp_type | The type of response (such as, PTM_ONCHANGE or PTM_SNAPSHOT).

rsp_stat | Status of the response: COR_SUCCESS, COR_WARNING, or COR_FAILURE.

rsp_ptr Pointer to a response structure.

Retstat Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this

code):

PTMAP_ADR_PTR_NULL

PTMAP_SL_ADR_NULL

PTMAP_SL_ADR_NOTF

PTMAP_SEQ_NUM_MISMATCH

The following warnings may be returned:

PTMAP_NO_RSP_RCV

PTMAP_RCV_QUE_ERR

Return Value

The contents of retstat.status.

PTMAP_get ¢l point

This subroutine gets the response to a request for a specific point on a Shopping List. The point
and Shopping List are specified by the application. This function must be called once for each
outstanding response. If no response is available for the specified request, this function returns
COR_WARNING.
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Syntax

int PTMAP_get sl _point (sl _adr, point_adr, req_adr,
rsp_type, rsp_stat, rsp_ptr,
retstat)

PTVMAP_ADDR *sl _adr;

PTMAP_ADDR *poi nt _adr;

PTVMAP_ADDR *req_adr;

i nt *rsp_type;

COR_STATUS *rsp_stat;

PTM_RSP **rsp_ptr;

COR_STATUS *retstat;

Input Arguments

sl_adr Pointer to the Shopping List.

point_adr | A pointer to the point for the request

Output Arguments

req_adr | Pointer to the request for which the response was generated..

rsp_type | The type of response (such as, PTM_ONCHANGE or PTM_SNAPSHOT).

rsp_stat | Status of the response: COR_SUCCESS, COR_WARNING, or COR_FAILURE.

rsp_ptr | Pointer to a response structure.

Retstat Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):

PTMAP_ADR_PTR_NULL

PTMAP_SL_ADR_NULL

PTMAP_SL_ADR_NOTF

PTMAP_SEQ_NUM_MISMATCH

The following warnings may be returned:

PTMAP_NO_RSP_RCV

PTMAP_RCV_QUE_ERR

Return Value

The contents of retstat.status.
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PTMAP_get_struct_components
PTMAP_get_struct_components

This subroutine provides the ability to get the information regarding a structure point type that is
necessary to decompose the raw point data into the various structure components. When a response
for astructure point is received, the data for all of the components are packed into asingle value

in the response message. By calling PTMAP_get_struct_components, you can get information
regarding the order, type, size, and offset of each component within the point value.

This function only provides the structure layout; it does not process the data in the point value.

Syntax

int PTMAP_get struct_conponents (point_type_ id,
struct _details,
| ength, conp_qty,
retstat)
*poi nt _type_id;
STRUCT _DETAILS PTR struct _details;

COR W2 *| engt h;
COR W2 *conp_qty;
COR_STATUS *retstat;

Input Arguments

point_type_id | The Point Type ID of a structure whose details are to be returned.

struct_details | A pointer to the record structure STRUCT_DETAILS. This will be populated with the list of components
and their information. If you pass a NULL in this pointer, only the length and total number of
components are returned.

Output Arguments

length The overall length, in bytes, of the STRUCTURE, including any filler needed for data alignment.

comp_qty | The total number of distinct components that are defined for the STRUCTURE. The STRUCT_DETAILS
record is made up of arrays, and this is the maximum number of valid entries that should be used.

retstat Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):

PTMAP_INV_PT_TYPE

PTMAP_TYPE_NOT_STRUCT

PTMAP_COMP_INVALID

PTMAP_SEQ_NUM_MISMATCH
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Return Value

The contents of retstat.status.

Structure Details Data Structure (STRUCT_DETAILS)

The Structure Details data structure is:

typedef struct details
{
TCHAR conp_nanme[ COWP_NAME_LEN + 1];
TCHAR conp_pt _type[ PONT_TYPE ID LEN + 1];
COR |4 conp_offset;
COR U2 conp_el em
COR U2 conp_data_type;
COR U2 conp_data_| engt h;
} *STRUCT_DETAI LS PTR

PTMAP_get type

This subroutine gets the configured data type for the point from the POINT_TY PE configuration file.

Syntax
int PTMAP_get type (point_adr, data type, retstat)
PTMAP_ADDR *poi nt _adr;
PTM DATA TYPE *data_type;
COR_STATUS *retstat;

Input Arguments

Point_addr | A point ID created by a call to PTMAP_add_point.

Output Arguments

Data_type | The data type of the point ID.

Retstat Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):

PTMAP_ADR_PTR_NULL

PTMAP_PT_ADR_NULL

PTMAP_PT_ADR_NOTF

PTMAP_SEQ_NUM_MISMATCH
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Return Value

The contents of retstat.status.

PTMAP _initiate

This subroutine initiates Point Management services. The application must supply an event flag that
is used to communicate the completion of Point Management Requests.

Syntax
int PTMAP initiate (event _flag, retstat)

COR | 4 event fl ag;
COR_STATUS “*retstat;

Input Arguments

Event_flag | The event flag used to communicate completion of Point Management requests.

Output Arguments

Retstat | Pointer to status structure. Structure contains IPC errors on failure.

Return Value

The contents of retstat.status.

PTMAP_modify setpoint

This subroutine modifies an existing " Setpoint” request. The application must specify the request
and the new point value. Following a call to this function the application must call aPTMAP_send
function to initiate the download to the device.

Syntax

PTMAP_nodi fy_set poi nt (poi nt _val ue, req_adr, retstat)
PTM DATA *poi nt _val ue;

PTMAP_ADDR *req_adr;

COR_STATUS “*retstat;

Input Arguments

Point_value | A pointer to a PTM_DATA structure containing the point value.
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req_adr Identifier used to reference this request.

Output Arguments

Retstat | Pointer to status structure.

Return Value

The contents of retstat.status.

PTMAP_modifysetpoint_chgapproval

This subroutine modifies an existing setpoint request requiring change approval. The application
must specify the request and the new point value. Following a call to this function, the application
must call aPTMAP_send function to initiate the download to the device.

Syntax

i nt PTMAP_nodi fy set poi nt _chgapproval ( point_adr,
poi nt _val ue,

req_adr,
changeappr oval _obj,
retstat )
PTNVAP_ADDR *poi nt _adr;
PTM DATA *poi nt _val ue;
PTNVAP_ADDR *req_adr;
Changeappr oval | nf o *changeappr oval _obj ;
COR_STATUS “*retstat;
Input Arguments
poi nt _adr A Point ID created by a call to PTMAP_add_point.
poi nt _val ue A pointer to a PTM_DATA structure containing the point value.

changeappr oval _obj | A pointer to the change approval information for the setpoint operation. If there is no change
approval data, this should be NULL.

Output Arguments

req_adr | Identifier used to reference this request.

Retstat | Pointer to status structure. The following warnings may be returned. PTMAP_REQ_NOT_ENBL
PTMAP_REQ_CUR_OUT PTMAP_REQ_NOT_FOUND
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The following errors may also be returned: PTMAP_CHANGEAPPROVAL_SAME_USERID
PTM_BAD_PERFORMUSRID_PASSWORD PTM_BAD_VERIFYUSRID_PASSWORD
PTM_INVAL_CHANGEAPPROVAL_LEVEL PTM_INVAL_CHANGEAPPROVAL_RESOURCESETPOINT
PTM_INVAL_PERFORMUSERID PTM_INVAL_VERIFYUSERID PTM_NO_PERFORMUSERID
PTM_NO_PERFORM_PRIV PTM_NO_VERIFYUSERID PTM_NO_VERIFY_PRIV
PTM_PERFORMER_PASSWORD_EXPIRED PTM_POINT_HASCHANGEAPPROVAL
PTM_VERIFIER_PASSWORD_EXPIRED

Return Value

The contents of retstat.status.

PTMAP_remove point

Before calling this function, the application must ensure that no responses to outstanding requests
exist for this point. For example, if the application used this point in an "On-Change" request, the
application must cancel that request before removing the point since "On-Change" requests remain
outstanding until they are canceled.

In the case of "Snapshot" and other one-time requests, the request is no longer outstanding

when Point Management has sent a response to an application's request for a point value and the
application has accessed the response. In addition, when the point is removed, all requests associated
with that point are deleted. (Standing and one-time requests are described in the next section.)

Name:PTM AP_remove_point
Description
Remove a point from the local data store.

If requests are deleted from shopping lists, awarning is returned to the application.

Syntax

int PTMAP_renove_point (point_addr, retstat)
PTVMAP_ADDR *poi nt _addr;
COR_STATUS *retstat;

Input Arguments

Point_addr | Pointer to point to be removed.

Output Arguments

Retstat | Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):

PTM_REM_OUTST_REQ
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PTM_PTM_PT_NOTF

The following warning may be returned:

PTM_RSP_DELETED

Return Value

The contents of retstat.status.

PTMAP_remove sl

This subroutine deletes a Shopping List from the application. If any responses are outstanding for
reguests on the Shopping List, PTMAP returns an error. If no responses are outstanding, PTMAP
deletes each request that was added to the Shopping List and returns the number of requests that were
deleted in the "err_ref” field of the status structure.

Syntax
int PTMAP_renove_ sl (sl _addr, retstat)

PTIVAP_ADDR *sl _addr;
COR _STATUS “*retstat;

Input Arguments

sl_addr | Pointer to Shopping List.

Output Arguments

Retstat | Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):

PTM_REM_OUTST_REQ

PTMAP_ADDR_PTR_NULL

PTMAP_SL_ADR_NULL

PTMAP_SL_ADDR_NOTF

PTMAP_SEQ_NUM_MISMATCH

The following warning may be returned:

PTMAP_RSP_DELETED

Return Value

The contents of retstat.status.
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PTMAP_resume

This subroutine resumes receiving responses from the PTMRP after acall to PTMAP_suspend.

Syntax

int PTMAP_ resune (retstat)
COR_STATUS “*retstat;

Input Arguments

None.

Output Arguments

Retstat | Pointer to status structure.

Return Value

The contents of retstat.status.

PTMAP_rev_eu_conv

This subroutine converts a point value from engineering units to the raw value. Thisfunction is
necessary for those applications that accept (or compute) a point value in engineering units format
and need to download that point to a PLC asa RAW value. Thisisthe normal scenario for points that
have engineering units conversion. Point values are sent to and received from point management as
integers, and are converted to or from engineering units (floating point values) by the application.

If the point is configured with CUSTOM conversion, you must configure a Reverse expression for
the point.

If the point is configured with LINEAR conversion, a Reverse expression is automatically created for
the point.

Synopsis
int PTMAP rev_eu conv ( point _id, eu value, result,
ret _stat )
char *poi nt i d;
doubl e eu_val ue;

PTM_DATA **result;
COR_STATUS *ret_stat;
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Input Arguments

point_id | Point identifier for conversion.
eu_value | The floating-point value for conversion.
Output Arguments
Result A pointer to the address of a PTM_DATA struct that will receive the result of the computation.
For example, result = PTMAP_alloc_eu_data.
eu_label | Engineering units string from configuration data.
Retstat | Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):
PTMAP_INVAL_POINT_ID
PTMAP_HAS NOT_EU CONV
Return Value

The contents of retstat.status.

PTMAP_send all

This subroutine sends all requests on all existing Shopping Lists to the appropriate PTMRP. If a
request is already outstanding or disabled, the request isignored. New requests are now flagged
as "outstanding.” If no requests are sent, awarning is returned. PTMAP returns control to the
application after the response or group of responses for the point have been received.

Syntax

int PTMAP_send _all (retstat)
COR _STATUS “*retstat;

Input Arguments

None.

Output

Arguments

Retstat

Pointer to status structure. The following warnings may be returned (see Appendix A for an explanation of this
code):

PTMAP_NO_REQ_SENT
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‘ | PTMAP_REQ_NOT_FOUND

Return Value

The contents of retstat.status.

PTMAP_send point

Thi'S subroutines sends all requests for a specified point to the appropriate PTMRP. If arequest
is aready outstanding or disabled, the request isignored. New requests are now flagged as
"outstanding.” If no requests are sent, awarning is returned. PTMAP returns control to the
application after the response or group of responses for the point have been received.

Syntax

int PTMAP_send_poi nt (point_adr, retstat)
PTVMAP_ADDR *poi nt _adr;
COR_STATUS *retstat;

Input Arguments

point_adr | A Point ID created by a call to PTMAP_add_point.

Output Arguments

Retstat | Pointer to status structure. The following warnings may be returned (see Appendix A for an explanation of this
code):

PTMAP_NO_REQ_SENT

PTMAP_REQ_NOT_FOUND

Return Value

The contents of retstat.status.

PTMAP_send req

This subroutine sends a specific request to PTMRP. If the request is already outstanding or disabled,
awarning isreturned. PTMAP returns control to the application after the response or group of
responses for the request have been received.

Syntax

int PTMAP_send req (req_adr, retstat)
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PTVMAP_ADDR *req_adr;
COR_STATUS “*retstat;

Input Arguments

req_adr | Identifier used to reference this request.

Output Arguments

Retstat | Pointer to status structure. The following warnings may be returned (see Appendix A for an explanation of this
code):

PTMAP_REQ_NOT_ENBL

PTMAP_REQ_CUR_OUT

PTMAP_REQ_NOT_FOUND

Return Value

The contents of retstat.status.

PTMAP_send_s

This subroutine sends all requests on a specified Shopping List request to the appropriate PTMRP.
If arequest is already outstanding or disabled, the request is ignored. New requests are now flagged
as "outstanding.” If no requests are sent, awarning is returned. PTMAP returns control to the
application after the response or group of responses for the point have been received.

Syntax
int PTMAP_send_ sl (sl _adr, retstat)

PTMAP_ADDR *sl _adr;
COR_STATUS “*retstat;

Input Arguments

sl_adr | Identifier of Shopping List.

Output Arguments

Retstat | Pointer to status structure. The following warnings may be returned (see Appendix A for an explanation of this
code):

PTMAP_NO_REQ_SENT

PTMAP_REQ_NOT_FOUND
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Return Value

The contents of retstat.status.

PTMAP_send dl point

This subroutine sends al requests on a Shopping List for a specific point to the appropriate PTMRP.
If arequest is already outstanding or disabled, the request isignored. New requests are now flagged
as "outstanding.” If no requests are sent, awarning is returned. PTMAP returns control to the
application after the response or group of responses for the point have been received.

Syntax

int PTMAP_send_sl _point (sl_adr, point_adr, retstat)
PTMAP_ADDR *sl _adr;

PTMAP_ADDR *poi nt _adr;

COR_STATUS “*retstat;

Input Arguments

sl_adr Identifier of Shopping List.

Point_adr | A point ID created by a call to PTMAP_add_point that identifies the point the requests are associated with.

Output Arguments

retstat | Pointer to status structure. The following warnings may be returned (see Appendix A for an explanation of this
code):

PTMAP_NO_REQ_SENT

PTMAP_REQ_NOT_FOUND

Return Value

The contents of retstat.status.

PTMAP_set_all

This subroutine enables or disables all requests on all Shopping Lists.

Syntax

int PTMAP _set all (enabled state, retstat)
COR_BOCLEAN enabl ed_st at e;
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COR_STATUS “*retstat;

Input Arguments

enabled_state | New state for the request.

Either TRUE (enabled) or FALSE (DISABLED).

Output

Arguments

retstat | Pointer to status structure.

Return

Value

The contents of retstat.status.

PTMAP_set_point

This subroutine enables or disables a point that has been added to the local data store.

Syntax

int PTMAP_set point (point_adr, enabl ed_state,

retstat)

PTMAP_ADDR *poi nt _adr ;
COR_BOCLEAN enabl ed_st at e;
COR_STATUS “*retstat;

Input Arguments

point_adr

Pointer to point.

enabled_state | New state for the request.

Either TRUE (enabled) or FALSE (DISABLED).

Output

Arguments

Retstat

Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):

PTMAP_ADDR_PTR_NULL

PTMAP_SL_ADR_NULL

PTMAP_SL_ADDR_NOTF

PTMAP_SEQ_NUM_MISMATCH
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Return Value

The contents of retstat.status.

PTMAP_set req

This subroutine disables or enables an existing request. When arequest is disabled, it isignored if it
ispart of a Shopping List that is sent to Point Management.

Syntax

int PTMAP_set req (reqg_adr, enabled state, retstat)
PTMAP_ADDR *req_adr;

COR_BOCLEAN enabl ed st at e;

COR_STATUS “*retstat;

Input Arguments

req_adr Identifier used to reference this request.

enabled_state | New state for the request.

Either TRUE (enabled) or FALSE (DISABLED).

Output Arguments

Retstat | Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):

PTMAP_ADDR_PTR_NULL

PTMAP_SL_ADR_NULL

PTMAP_SL_ADDR_NOTF

PTMAP_SEQ_NUM_MISMATCH

Return Value

The contents of retstat.status.

PTMAP_set_d

This subroutine disables or enables all requests in a Shopping List. Thisfunction is useful when an
application needs to disable all but afew points. All points can be disabled and then afew points can
be selectively enabled using PTMAP_set_req.
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Syntax

int PTMAP_set sl (sl_adr, enabled _state, retstat)
PTVMAP_ADDR *sl _adr;

COR_BOCLEAN enabl ed_st at e;

COR_STATUS *retstat;

Input Arguments

sl_adr Pointer to the Shopping List.

enabled_state | New state for the request.

Either TRUE (enabled) or FALSE (DISABLED).

Output Arguments

Retstat | Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):

PTMAP_ADDR_PTR_NULL

PTMAP_SL_ADR_NULL

PTMAP_SL_ADDR_NOTF

PTMAP_SEQ_NUM_MISMATCH

Return Value

The contents of retstat.status.

PTMAP_set g point

This subroutine enables or disables all requests for a specified point on a Shopping List.

Syntax

int PTMAP_set sl point (sl _adr, point_adr,
enabl ed_state, retstat)
PTMAP_ADDR *sl _adr;
PTVMAP_ADDR *poi nt _adr;
COR _BOCOLEAN enabl ed_st at e;
COR_STATUS “*retstat;

Input Arguments

sl_adr Pointer to the Shopping List.




point_adr
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Pointer to point created by a call to PTMAP_add_point..

enabled_state | New state for the request.

Either TRUE (enabled) or FALSE (DISABLED).

Output

Arguments

Retstat

Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):

PTMAP_ADDR_PTR_NULL

PTMAP_PT_ADR_NULL

PTMAP_PT_ADDR_NOTF

PTMAP_SL_ADR_NULL

PTMAP_SL_ADDR_NOTF

PTMAP_SEQ_NUM_MISMATCH

Return

Value

The contents of retstat.status.

PTMAP _suspend

This subroutine suspends al requests that have been made to Point Management. While requests
have been suspended, no responses are sent to the application by the PTMRP.

Syntax

int PTMAP_suspend (retstat)
COR_STATUS *retstat;

Input Arguments

None.

Output

Arguments

Retstat

Pointer to status structure.

Return

Value

The contents of retstat.status.
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PTMAP_terminate

This subroutine terminates Point Management services.

Syntax

int PTMAP term nate (retstat)
COR_STATUS “*retstat;

Input Arguments

None.

Output Arguments

Retstat | Pointer to status structure. Structure contains IPC errors on failure.

Return Value

The contents of retstat.status.

PTMAP_wait_all

This subroutine waits for responses to any outstanding request. Using the wait_flag argument, the
application specifies whether PTMAP should wait for either all or any responses. PTMAP returns
control to the application after the response or group of responses have been received.

Syntax

int PTMAP wait _all (wait _flag, retstat)
i nt wai t _fl ag;
COR_STATUS “*retstat;

Input Arguments

wait_flag | Either PTM_NEXT (wait for the next response) or PTM_ALL (wait until responses have been made for all
outstanding requests for that Shopping List). A warning is returned if no outstanding responses exist.

Output Arguments

retstat | Pointer to status structure. The following warning may be returned (see Appendix A for an explanation of this
code):
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‘ | PTMAP_REQ_NOT_OUT

Return Value

The contents of retstat.status.

PTMAP_wait_point

This subroutine waits for a response from Point Management for a specified point. The application
may specify whether to wait for the next response or for al outstanding responses for the point.
PTMAP returns control to the application after the response or group of responses for the point have
been received.

Syntax

int PTMAP_wait_point (point_adr, wait_flag, retstat)
PTMAP_ADDR *poi nt _adr;

i nt wait_flag;

COR_STATUS *retstat;

Input Arguments

point_adr | A Point ID created by a call to PTMAP_add_point.

wait_flag | Either PTM_NEXT (wait for the next response) or PTM_ALL (wait until responses have been made for all
outstanding requests for that point).

Output Arguments

retstat | Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):

PTMAP_ADDR_PTR_NULL

PTMAP_PT_ADR_NULL

PTMAP_PT_ADR_NOTF

PTMAP_SEQ_NUM_MISMATCH

The following warning may be returned:

PTMAP_REQ_NOT_OUT

Return Value

The contents of retstat.status.
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PTMAP_wait_req

This subroutine waits for the Point Management response for a specified request. PTMAP maintains
control until the response has been received, then returns control to the application.

Syntax

int PTMAP wait req (req_adr, retstat)
PTMAP_ADDR *req_adr;
COR_STATUS “*retstat;

Input Arguments

req_adr | ldentifier used to reference this request.

Output Arguments

Retstat | Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):

PTMAP_ADDR_PTR_NULL

PTMAP_REQ_ADR_NULL

PTMAP_REQ_ADR_NOTF

PTMAP_SEQ_NUM_MISMATCH

The following warning may be returned:

PTMAP_REQ_NOT_OUT

Return Value

The contents of retstat.status.

PTMAP_wait_d

This subroutine waits for a response to a Shopping List request. The application may specify whether
to wait for all responses to the requests in the Shopping List, or any response to arequest in the
Shopping List. PTMAP returns control to the application after the response or group of responses for
reguests in the specified Shopping List have been returned.

Syntax

int PTMAP_wait sl (sl _adr, wait flag, retstat)
PTMAP_ADDR *sl _adr;



i nt
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wait_flag;

COR_STATUS “*retstat;

Input Arguments

req_adr

Identifier used to reference this request.

wait_flag

Either PTM_NEXT (wait for the next response) or PTM_ALL (wait until responses have been made for all
outstanding requests for that Shopping List).

Output

Arguments

Retstat

Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):

PTMAP_ADDR_PTR_NULL

PTMAP_SL_ADR_NULL

PTMAP_SL_ADR_NOTF

PTMAP_SEQ_NUM_MISMATCH

The following warning may be returned:

PTMAP_REQ_NOT_OUT

Return

Value

The contents of retstat.status.

PTMAP_wait_dl point

This subroutine waits for a response to a request for a point in a Shopping List. The application may
specify whether to wait for al or any responses to the requests for the point in the Shopping List.
PTMAP returns control to the application after the response or group of responses for requests in the

specified

Syntax

Shopping List have been returned.

int PTMAP wait sl _point (sl_adr, point_adr,

wait flag, retstat)

PTMAP_ADDR *s| _adr:
PTMAP_ADDR *poi nt _adr ;

i nt

wai t fl ag;

COR _STATUS “*retstat;

Input Arguments

sl_adr

Identifier used to reference this request.




Open Interface API Reference | 8 - Point Management API | 446

point_adr | A Point ID created by a call to PTMAP_add_point.

wait_flag | Either PTM_NEXT (wait for the next response) or PTM_ALL (wait until responses have been made for all
outstanding requests for that Shopping List).

Output Arguments

Retstat | Pointer to status structure. The following errors may be returned (see Appendix A for an explanation of this
code):

PTMAP_ADDR_PTR_NULL

PTMAP_SL_ADR_NULL

PTMAP_SL_ADR_NOTF

PTMAP_SEQ_NUM_MISMATCH

The following warning may be returned:

PTMAP_REQ_NOT_OUT

Return Value

The contents of retstat.status.

PTMAP Data Macros

The following macros can be used to access point values. The first argument of each macroisa
pointer to aPTM_DATA structure. The second argument specifies the element number.

BOOL_VAL(x,y) | Access a BOOLEAN value.

INT_1_VAL(X,y) | Access a 1 byte INTEGER value.

INT_2_VAL(x,y) | Access a2 byte INTEGER value.

INT_4_VAL(X,y) Access a 4 byte INTEGER value.

UINT_1_VAL(x,y) | Access a 1 byte UNSIGNED INTEGER value.

UINT_2_VAL(X,y) | Access a 2 byte UNSIGNED INTEGER value.

UINT_4_VAL(x,y) | Access a 4 byte UNSIGNED INTEGER value.

FLTPT_VAL(X,y) | Access a FLOATING POINT value.

BITSTR_PTR(x) [ Access a BITSTRING value.

Macros are provided which may be used to access OCTET_STRING and CHAR_STRING data
types. Each macro can be used to copy one element of the PTM_DATA structure to or from a
memory location. The length of the element copied is determined from the PTM_DATA structure.
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The following macros will copy an element of the PTM_DATA structure to alocation in memory. In
these macros, x is a pointer to memory, y isapointer to aPTM_DATA structure, and z is the element
iny which isto be copied.

* GET_OCTSTR(x,y,2)
* GET_CHRSTR(x,y,2)

The following macros will copy data from alocation in memory to an element of the PTM_DATA
structure. In these macros, X isa pointer to aPTM_DATA structure, y isthe element in x to which
dataisto be copied, and z is a pointer to memory.

* SET_OCTSTR(x,y,2)
* SET_CHRSTR(x,y,2)

Macros are provided which may be used to access BITSTRING data types. One macro can be used
to get the value of asingle bit in BITSTRING datainaPTM_DATA structure and one macro can be
used to set asingle bit in BITSTRING datainaPTM_DATA structure.

The following macro will return the value of abit in aBITSTRING. In this macro, x isa pointer to a
PTM_DATA structure, and y is the number of the bit to be returned. The first bit in the bitstring is bit
0. Thismacro returns avalue of O or 1.

* GETBITVAL(x,y)
The following macro will set asingle bit in aBITSTRING data structure. In this macro, x is a pointer
toaPTM_DATA structure, y is the number of the bit to be set, and z is the value to set the bit. The
first bit in the bitstring is bit O.

« SETBITVAL(X,y,2)

Point Management APl General Subroutines

Point Management APl General Subroutines

The general subroutines include:

* Cor_event_waitfr

» Wait For An Event Flag To Be Set

* cor_logstatus

 Write error status information to the next available record
* cOr_setstatus
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» Write values to the cor_status structure.
» Cor_sleep

* Suspend Process Temporarily

» Cor_vsetstatus

» Write values and a formatted message to the cor_status structure.
* Ipc_deactivate

« Deactivate Port

* Ipc_register

* Register With IPC

e Lib_get ef

» Assign An Event Flag

cor_event_waitfr

Use this subroutine to wait for the specified event flag to be set. Return is made with
COR_SUCCESS when the flag is set. If the wait fails, return is made with COR_FAILURE.

Syntax

COR 14 cor_event_waitfr(event_flag, ret_stat)
unsi gned int event_fl ag;
COR_STATUS *ret_stat;

Input Arguments

event_flag | The event flag to be tested.

Output Arguments

retstat | Pointer to status structure.

Return Value
Either COR_SUCCESS or COR_FAILURE.

If COR_FAILURE isreturned, an error code is reported in retstat.err_code.

cor_logstatus

Use this function to write error status information to the next available record in the CIMPLICITY
status log (COR_STATUS.LOG).
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Syntax

voi d cor_| ogstatus( const TCHAR *proc,
COR_BOCLEAN sever e,
COR_STATUS *status )

Input Arguments

proc The name of the calling procedure where the error is detected.

severe | Is situation severe error (FALSE, TRUE, FATAL). A value of FATAL will cause your application to terminate
after the error message has been logged.

status | Pointer to the status block (COR_STATUS structure) containing error info.

Output Arguments

None

Return Value
None

The value is sent to the status log, which is viewed through the Log Viewer application. The
err_reported (page 384) field will be updated to indicate that this error has been logged.

cor_setstatus

Use this function to write values to the cor_status structure.

Syntax

COR _STATUS *cor_setstatus( int result, int source, int code, int ref,
const TCHAR * nsg, COR_STATUS *st at us)

Input Arguments

result | COR_WARNING, COR_SUCCESS, or COR_FAILURE: O - Error detected - non fatal. 1 - No error, all errors
corrected. 2 - Fatal error detected.

source | Error source; the code that identifies the source subsystem.

code Error code. See cor_stat.h.

ref Error reference , used to distinguish the difference between two errors with the same error code.

nsg Error message.
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Output Arguments

status | Pointer to the status block (COR_STATUS structure) that is set with input argument values.

Return Value
COR_STATUS

The value is sent to the status log, which is viewed through the Log Viewer application.

cor_sleep - Suspend Process Temporarily

Use this subroutine in place of the Sleep or SleepEx subroutines.

Syntax

int cor_sleep (secs)
int secs;

Input Arguments

secs | The number of seconds to sleep.

Output Arguments

None.

Return Value

None.

cor_vsetstatus

Use this function to write values and a formatted message to the cor_status structure.

Syntax

COR _STATUS* _ cdecl cor _vsetstatus(int result, int source, int code, int
ref,
const TCHAR * nsg, COR_STATUS* st at us)

Input Arguments
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resul t

COR_WARNING, COR_SUCCESS, or COR_FAILURE: 0 - Error detected - non fatal. 1 - No error, all errors
corrected. 2 - Fatal error detected.

source

Error source; the code that identifies the source subsystem.

code

Error code. See cor_stat.h.

r ef

Error reference , used to distinguish the difference between two errors with the same error code.

msg

Error message. Note: The message can contain format arguments and format specifiers to control how the
message will appear if output to the status log by cor_logstatus (page 448).

Output Arguments

st at us

Pointer to the status block (COR_STATUS structure) that is set with input argument values.

Return Value

COR_STATUS

ipc_deactivate

Use this subroutine to terminate all activities associated with the IPC. If any RR messages are
outstanding for the process that executesipc_deactivate, a message is transmitted on its behalf. No
further datagram messages can be sent to or from a process that executes this service.

Syntax

i pc_deactivate( retstat, port _index);
COR_STATUS *retstat;

i nt

port i ndex;

Input Arguments

point_index | The port index returned by ipc_register.

Output Arguments

Retstat

Pointer to status structure.

Return Value

Either COR_SUCCESS or COR_FAILURE.

If COR_FAILURE isreturned, an error code is reported in retstat.err_code.
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IpC_register

Use this subroutine to initialize IPC functions for datagram and logical link communications and
register with the I1PC router process.

ipc_register must be called prior to using any other communications functions besidesipc_dg_alloc
or ipc_dg_free. Following successful execution of this function, an application can start sending and
receiving datagram messages or establish logical link communications.

Syntax

int ipc_register ( retstat, port_index, object nane,
max| nk, bufsi z)
COR_STATUS *ret st at;

i nt *port i ndex;
char *0obj ect _nane;
i nt max| nk;

i nt buf si z;

Input Arguments

object_name | The name under which the process registers. The object_name in combination with the node name
defines the physical address of the process. All other processes address the process with this name.
Maximum length is 10 characters.

MaxInk The maximum number of logical links this process can request. Each datagram port and each logical
link connection counts as one link.

Bufsiz The maximum message size used by this process. ipc_dg_alloc may be used to determine this size.
The maximum is MAXMSGSIZ, which is defined in netcom.h.

Output Arguments

port_index | Identifier for port index to be used in datagram functions.

Retstat Pointer to status structure. When the function is not successful, retstat.err_code contains one of the
following values:

103 | IPC_ERR_BUFTOOBIG - requested buffer too big

108 | IPC_ERR_MAXLNKVIO 108 - max link violation

109 | IPC_ERR_MBXASGN - mailbox assignment failed

110 | IPC_ERR_RTRLNKFAI - router link attempt failed

111 | IPC_ERR_INTERNDAT - internal data failure
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Return Value
Either COR_SUCCESS, COR_WARNING, or COR_FAILURE.

If the function returns anything other than COR_SUCCESS, additional error information can be
found inretstat.err_msg and retstat.err_code.

lib_get ef
Use this subroutine to allocate an event flag.

Syntax

COR 14 lib _get ef (&event flag)
int event flag;

Input Arguments

event_flag | The event flag to be allocated.

Output Arguments

None.

Return Value
COR_SUCCESS or COR_FAILURE.

If COR_FAILURE isreturned, an error code is reported in retstat.err_code.

Point Management Configuration Files

Point Management Configuration Files

Point Management configuration data defines the data points for the system and the way in which
Point Management handles individual points. Configuration data controls the following functions:

Alarm Generation When to generate alarms, and the content of the alarm message.

Engineering Units Conversion | Conversion of raw data based on a configured expression.

Derived Point Values Definition of derived point expressions.
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Configuration datais entered on-line using configuration transactions covered in the CIMPLICITY
Base System User's documentation. Thisis true except for the POINT_TY PE configuration file,
which is supplied containing default data for the system; and the PTMGMT configuration file, which
is set up by Site Configuration.

The following sections detail the Point Management configuration data and describeits use. In
developing applications, you can refer to this section for definitions of the configuration data that
Point Management has access to.

Y ou can write applications that access any of the points defined through the CIMPLICITY System
configuration functions. Keep in mind, however, that the system must always be updated with new
or modified configuration data before your application will be able to access the new configuration.
Y ou must be sure that your Point Management application is stopped and restarted when the system
is updated.

Point Management Parameters File (PTMGMT)
Point Management Parameters File (PTMGMT)

The Point Management Parameters file identifies the Point Management resident processes and the
maximum number of application processes that can communication with them.

Record Type | PTMGMT

Filenames ptmgmt.idt, ptmgmt.dat, ptmgmt.idx

Edit Location | %SITE_ROOT%\master

PTMGMT Field Definitions

PTMGMT Field Definitions

Recordsin thisfile contain the following fields:

* ptmgmt_process id
* ptmgmt_ipc_que siz

ptmgmt_process id

Maximum Field Length | 256 characters

Definition An identifier for the PTMRP.

ptmgmt_ipc_que siz
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Maximum Field
Length:

Double-precision integer

Definition

Maximum number of processes that can communicate simultaneously with the
ptmgmt_process_id.

PTMGMT Sample Configuration File

An example of the PTMGMT configuration file is shown below:

* |DT file generated by IDTPCOP utility v1.0
RECORD: PTMGMI PO NT MANAGEMENT PARAMETERS

1 ptngnt _i pc_que_siz | PC DG Queue size

| -
*
*
[~ 0 PTMGMIT_PROCESS | D Poi nt Managenent Process |ID
*
*

MASTER_PTMD_RP| 20

Point Type File (POINT_TYPE)

Point Type File (POINT_TY PE)

The Point Type file defines the data types and lengths supported by CIMPLICITY software. All
points identified must reference one of the typesin thisfile. Point types are defined by Point
Management and cannot be added by applications. The default point types shown below are supplied

with the system.

Record Type | POINT_TYPE

Filenames point_type.idt, point_type.dat, point_type.idx

Edit Locations | %SITE_ROOT%\master

POINT_TY PE Field Definitions

POINT_TYPE Field Definitions

Records in this file contain the following fields:

« data_length
* data_type
* point_type _id

data_length

Maximum Field Length

Integer
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Definition Maximum number of characters for the point type.
data_type
Maximum Field Length | Integer
Definition Integer value associated with point_type. (See second column below.)
Point Type (Internal) Data Type | point_type_id
BOOLEAN 0 BOOL
BITSTRING 1 BYTE, DWORD, WORD
OCTETSTRING 2 APPLICATION
CHARSTRING 3 STRING
UNSIGNED INTEGER*1 4 USINT
UNSIGNED INTEGER*2 5 UINT
UNSIGNED INTEGER*4 6 UDINT
INTEGER*1 7 SINT
INTEGER*2 8 INT
INTEGER*2 9 DINT
4-BYTE FLOATING POINT | 10 REAL

|=/ Note: Point Management treats floating point values as double precision values.

point_type id
Maximum Field 16 characters
Length
Definition Unique point type identifier. Default point types are shown in the first column of the sample .idt
file below.

POINT_TY PE Sample Configuration File

The default point management point types (in their default lengths) are given in the following
example of an ASCII file used to provide point type configuration data:

|-* IDT file generated by IDTPOP utility v1.0

* RECORD: PO NT_TYPE PO NT FORMAT DEFI NI TI ONS

*

X 0 PO NT_TYPE |ID Key to Point Type Record

X 1 data_type Point's Target Data Type

X 2 data |l ength Nunber of data type el enents



*

3D_BCD| 5| 0
4D _BCD| 5| 0
ASTATE| 4| 0

BOOL| 0] 0
BYTE| 1| 8
DI NT| 9] 0

DWORD) 1| 32

I NT| 8| O

MVB_EVE_DI AG 2| 6
OCTETSTRI NG 2| 2| 2

REAL| 10| 0

RECI PE| 8] 0
S6X_CLOCK| 2| 12
S6_CLOCK| 2| 6

SINT| 7| O

SPC ATT 1| 2|2
SPC ATT 2| 2| 4
SPC_ATT 4| 2|8
SPC DEF 1| 2|5
SPC DEF 2| 2|6
SPC_DEF 4| 2|8
STRING 3| 1

STRI NG 20| 3| 20
STRING 8| 3| 8
STRI NG 80| 3| 80

UDI NT| 6] 0
Ul NT| 5| 0

USI NT| 4] 0
WORD| 1| 16

Point File (POINT)

Point File (POINT)

The Point file defines al data points.
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A point can specify either a device point or a derived point. Each point has an identifier that is unique

in the system.

Record Type

POINT

Filenames

point.idt, point.dat, point.idx

Edit Locations

%SITE_ROOT%\master

POINT Field Definitions

POINT Field Definitions
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Records in thisfile contain the following fields:

* access filter

* access flag

« dlarm_criteria
« darm_high

e dam_id

e darm_low

« darm_state

e darm_str_id

* deadband

* description

* deviation_ptid
« display_format
* elements

* eu_exists

* eu_labe

« first_index

« fr_id

* last_index

e point_id

* point_state

* point_type id
* proc_vars

* pt_origin

* range_high

* range_low

* range_state

e rate time_

* rate_time_interval
* setpt_check_ptid
« trigger_check_ptid
« warning_high
» warning_low

» warning_state

|5/ Note:

» Alarms may be specified only for points that are integers (SINT, INT, DINT, USINT, UINT,
UDINT), Boolean (BOOL), or floating decimal point (REAL).

» Alarms may not be specified for points that contain more than a single element.

* To specify an alarm for aBOOLEAN point, specify a1 or 0 as any of the alarm limits.

access filter
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Maximum Field Length | 1 character

Definition Determines whether or not the point can be accessed by the enterprise. E = can be accessed.

access flag

Maximum Field Length | Byte

Definition Code indicating the READ/WRITE attribute of the point:
0 Read access
1 Write access
2 Read/Write access

These access constants are defined in %BSM_ROOT
%\api\includelinc_path\ptm_defs.h

alarm criteria

Maximum Byte

Field Length

Definition The method to be used for evaluating alarm conditions. Valid entries are 1 for absolute alarming, 2 for
deviation alarming, or 4 for rate of change alarming.

alarm_high
Maximum Field 10 characters
Length
Definition High alarm limit (see note below). If the point value equals or exceeds this limit an alarm is
generated.
alarm id

Maximum Field Length | 256 characters

Definition The alarm ID (from ALARM_DEF.DAT) that will be used when alarms are generated.
alarm_low
Maximum Field 10 characters
Length
Definition Low alarm limit (see note below). If the point value equals or falls below this limit an alarm is
generated.
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alarm_state

Maximum Field Length | Byte

Definition Alarm checking: 1 = enabled; 0 = disabled.

alarm str_id

Maximum Field Length | Integer

Definition An integer keyed to a record in point_alstr.dat.

If not O, this value indicates the related set of range/warning/alarm messages defined in that
configuration file which Point Management will send to Alarm Management when the point state
changes instead of the default messages.

Deadband

Maximum | 10 characters
Field
Length

Definition | Value defining tolerance below the upper alarm limits or above the lower alarm limit. If no deadband is
defined, the alarm state of the point changes each time the alarm limit is passed (in either direction).

A deadband is useful for points whose values may fluctuate near the alarm limit. The deadband value
specifies that a point in an darm state remains in the alarm state the value is equal to the alarm limit
plus the deadband value.

For example, if ahigh alarm limit is 100 and the deadband is 5, an alarm is generated when the point
value equals 100. However, the point is considered in an alarm state until it reports a value below

95 (the alarm limit plus the deadband). If alow aarm limit is 10 and the deadband is 5, an darmis
generated when the point value equals 10. However, the point is considered in an alarm state until it
reports a value above 15 (the darm limit plus the deadband).

Description

Maximum Field Length | 40 characters

Definition Description of point.

deviation ptid

Maximum Field Length | 256 characters
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Definition The Point ID that the current point will be compared with when checking for a deviation alarm.
display format

Maximum | 10 characters

Field

Length

Definition | A C format string (for example, %.2f) defining the way in which the point value is to be displayed (for
example, with or without leading zeros, the number of decimal places, the total number of characters.)

Elements
Maximum Field Integer
Length
Definition Number of elements of the point. Arrays of a point_type are created by setting this value greater
than one.
eu_exists

Maximum Field Byte
Length

Definition Flag defining whether or not engineering unit conversion exists of this point. It will have one of the
following values:

1 | Arecord having the same ID as the point record is defined in eu_conv.dat to provide
engineering conversion specifications.

0 | No record is defined.

|5/ Note: If thisfield isset to 1 and eu_conv.dat contains an eu_rev_exp (reverse-engineering-units
expression), the values for war ning_high, war ning_low, alarm_high,alarm_low, range_high,
range_low, and deadband are converted using that expression. Otherwise unconverted values are
used for these parameters.

eu_label
Maximum Field 8 characters
Length
Definition Engineering unit label. The label returned with the floating point number by the function that
performs the conversion.
first_index
Maximum Integer

Field Length
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Definition The first data element in the array to be accessed. (all arrays are assumed to be indexed starting at 1)
Must be less than or equal to the elements argument.
fr_id
Maximum 16 characters
Field Length
Definition Factory resource ID from fr.dat. When Point Management generates an alarm, it passes this ID to
Alarm Management to indicate the origin of the alarm.
last_index

Maximum Field
Length

Integer

Definition The last data element in the array to be accessed. Must be less than or equal to the elements
argument and greater than or equal to first_index.
point_id

Field
Length

Maximum | 256 characters

Definition | Unique point identifier. Embedded spaces and special characters (other than $) are allowed. However,
the standard format requires that the first character be alphabetic and the remaining characters be
alphanumeric or underscore (no embedded spaces).

If a non-standard Point ID is used in an expression, (for example, for a derived point) the ID must be
enclosed in quotation marks.

point_state

Maximum Field Length | Byte

Definition 1 = enabled; 0 = disabled.
If disabled, the point is not polled by Device Communications.
point_type id

Maximum Field Length | 16 characters

Definition

Point type from point_type.dat.

proc_vars
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Maximum Integer
Field
Length

Definition The number of process variables represented by this point. Must be set to one if elements is set to one. If
elements is set to a value greater than one, this may be one (1) or a factor of elements.

pt_origin

Maximum Field Length | Byte

Definition Code indicating device or derived point

0 | Derived point

1 | Device point

2 | Global point

3 | Device internal point

4 | Device always poll point

Code 2 is used for derived points
whose values may be modified
by multiple processes. These
origin constants are defined in
%BSM_ROOT%\api\include
\inc_path\ptm_defs.h

range_high
Maximum Field 10 characters
Length
Definition High range limit (see note below). Point Management discards values that equal or exceed this
limit.
range |low
Maximum Field 10 characters
Length
Definition Low range limit (see note below). Point Management discards values that equal or fall below
this limit.
range state

Maximum Field Length | Byte

Definition Range checking: 1 = enabled; 0 = disabled.
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rate time
Maximum Integerunit
Field Length
Definition The units associated with rate_time_interval for a point using rate-of-change alarming. Valid entries
are 1 for seconds, 60 for minutes, or 3600 for hours.

rate_time_interval

Maximum Field Length | Double-precision integer

Definition

The size of the sample interval for a point using rate-of-change alarming.

setpt_check_ptid

Maximum | 256 characters

Field

Length

Definition | Also known as the safety point. If a safety point is defined for a point, and a setpoint request is made for

the point, the current value of the safety point is evaluated. If the safety point evaluates to zero or the point
is unavailable, the setpoint request will be denied. If the safety point evaluates to a non-zero value, the
setpoint request will be permitted.

trigger_check ptid

Maximum Field 256 characters

Length

Definirtion The Point ID used as the Availability Trigger for this point. This point is only available if its
Availability Trigger is "True".

warning_high
Maximum Field 10 characters
Length
Definition High warning limit (see note below). If the point value equals or exceeds this limit a warning alarm
is generated.
warning_low
Maximum Field 10 characters

Length
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Definition Low warning limit (see note below). If the point value equals or falls below this limit a warning
alarm is generated.
warning_state

Maximum Field Length | Byte

Definition Warning alarm checking: 1 = enabled; O = disabled.

POINT Field Sample Configuration File

An example of an ASCII file that might be used to provide this configuration datais:

| -* point_id|point_type_id|warning_high|warning_| ow

* | al arm_hi gh| al arm_| ow| r ange_hi gh| range_| ow deadband-
* | FR_I D alarm.id|alarmstr_id|eu_exists|range_state-
* | al ar m st at e| war ni ng_st at e| poi nt _st at e| el enent s-

* | first_index||ast_index|pt_origin|access flag-

* | eu_l abel | di spl ay_f ormat | descri pti on

*

PO NT_0O01| ANALOG 16| ||| ||| | SERI ES_6| | O] 1| O] O] O] 1] 1] 1-
| 1] 1| O] Fur | ongs| %d| Exanpl e point 1

PO NT_002| ANALOG 16| | | 100| O] | | | SERI ES_6| D1_RANCE| 0| 0-
| 0] 1] O] 1] 1] 1| 1] 1| O] | - %&l| Exanpl e poi nt 2

PO NT_003| FLOATING | | [ [ || II10l0l0]0]O]1]1]0]0]O]O]-

| %6 | Exanple point 3

Device Point File (DEVICE_POINT)
Device Point File (DEVICE_POINT)

The Device Point file contains all device specific configuration data for device points.

Record type DEVICE_POINT

Filenames device_point.idt, device_point.dat, device_point.idx

Edit Locations | %SITE_ROOT%\master

DEVICE_POINT Field Definitions

DEVICE_POINT Field Definitions

The file contains the following fields:

 addr
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* addr_offset

* addr_type

+ analog_deadband
* device_id

* flags

* point_id
 raw_data type
* scan_point

* scan _rate

« trigger_point

« trigger_type

« trigger_value

point_id

Maximum Field Length | 256 characters

Definition Point identifier from point.dat.

device id

Maximum Field Length | 16 characters

Definition The device where the point originates from device.dat.
addr_type
Maximum Field Length | Integer
Definition The full address of the device. This field contains one of the following values:
1 VARIABLE NAME
2 FULLY QUALIFIED
3 LOGICAL ADDRESS
4 UNCONSTRAINED
Addr

Maximum Field Length | 256 characters

Definition Device dependent address specification.

addr_offset
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Maximum Field Length | Integer

Definition Offset from specified address to start of point.

trigger_type

Maximum Field Length | Integer

Definition Type of trigger used. Valid types are:

0 | NO TRIGGER

1 | ONCHANGE

2 | EQ

3| LT

4|GT

5| LE

6 | GE

trigger_value

Maximum Field 16 characters
Length

Definition For trigger_types other than DL_NO_TRIGGER and DL_ONCHANGE, the value to be compared
with the trigger_point value.

trigger_point

Maximum Field Length | 256 characters

Definition Point ID of the point whose value is checked using the trigger_type and trigger_value.

|=/ Note: The trigger function allows points to be read conditionally based on the value of another
(trigger) point.

scan_rate

Maximum Field Length | Integer

Definition The frequency of the scan. This is an integral multiple of the scan rate for the device.

scan_point
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Maximum | Integer
Field
Length

Definition | Enable/disable scanning of point. This field contains one of the following values:

0 [ UNSOLICITED (disable scanning);

1 [ ONCHANGE

2 | ONSCAN (that is, according to the scan rate defined in the previous parameter) format of data as
stored on the device - for example, BCD, EBCDIC, etc. used to translate from device data to internal
data.

Enter O if not used.

raw_data type

Maximum Field Length | Integer

Definition Reserved for GE Intelligent Platforms use.

analog deadband

Maximum 10 characters

Field Length

Definition A value used to filter out changes in the raw value of the point. The raw value must change by at least
this much before the point value is updated in CIMPLICITY software.

Flags
Maximum Field | Byte
Length
Definition Defines how the point will be scanned after a setpoint. Set to 0 for normal scanning or setto 1 to

scan immediately after doing the setpoint.

DEVICE_POINT Sample Configuration File

An example of an ASCII file that might be used to provide this configuration datais:

| -* point_id| DEVI CE | D| addr _t ype| addr | addr _of f set |

* trigger _type|trigger _value|trigger_point|scan_rate |
* scan_poi nt|raw data_type

*

PO NT_001| gef 1_r esp| 3| R65| 0] O]
PO NT_002| gef 1_r esp| 3| R66| 0] O]

1] 1|0
1] 0

E=E
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Derived Point File (DERIVED_POINT)
Derived Point File (DERIVED_POINT)

Derived points are points whose values are derived from other points. Each derived point has an
expression that references other device or derived points. The expression, which may contain
arithmetic, logical, and bitwise operations as well as some Point Management defined functions, is
defined in the Derived Point configuration file.

Record type DERIVED_POINT

Filenames derived_point.idt, derived_point.dat, derived_point.idx

Edit Locations | %SITE_ROOT%\master

DERIVED_POINT Field Definitions

DERIVED_POINT Field Definitions

The file contains the following fields:

« calculation_type
* description

* DP_flag

« init_value

* local

* output_units

* point_expression
* point_id

* point_set_interval
* point_set_time

* process _id

* ptmgmt_process id
* reset_point_id

* rollover_vd

* trigger_point_id
* variance value

calculation type

Maximum Field Length | Byte

Definition The type of point calculation to perform.

0 equation point
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1 delta accumulator point

2 value accumulator point

3 average point

4 maximum capture

5 minimum capture

6 global

7 transition high accumulator

8 equation with override

9 timer/counter

10 | histogram

All of these calculation types are described in detail in subsequent sections.

Description

Maximum Field Length | 40 characters

Definition Description of the derived point.
DP_flag
Maximum Byte
Field Length:
Definition True if an init-value is specified, and the value of the DP_flag defines the search sequence for the
initial value of the point. The settings are as follows:
0 | unavailable
1 | use the init_value found in derived_point.dat
2 | use the save_value found in saved_point.dat
3 | use the save_value found in saved_point.dat; if there is no saved_point.dat data for this point,
then use the init_value found in derived_point.dat
init_value

Maximum Field Length | 256 characters

Definition

The initial value for the point.

Local
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Maximum Byte

Field Length

Definition When TRUE this indicates that the computed point value cannot be accessed outside of the derived
point process and alarms cannot be generated.

output_units

Maximum Field Length | Byte

Definition Reserved for GE Intelligent Platforms.

point expression

Maximum 256 characters

Field Length

Definition An expression containing point identifiers, constants, and either arithmetic or logical operators. The
expression may be up to 78 characters in length.

|5/ Note: If another Point ID is used in the expression, it must be in the recognized format, or else
the Point ID must be enclosed in single quotation marks —for example, '1 - thisisa point_id'. The
recognized format is an aphabetic first character followed by al phanumeric characters and/or an
underscore. If aPoint ID contains embedded blanks or non-alphanumeric characters (other than
underscore) or does not begin with aletter, its format is not standard.

point_id

Maximum Field Length | 256 characters

Definition Point identifier from point.dat

point_set_interval

Maximum Field Length | 8 characters

Definition Interval for point setting. Use hh:mm:ss format.

point_set time

Maximum Field Length | 8 characters

Definition Start time for point setting. Use hh:mm:ss format.

process _id

Maximum Field Length | 256 characters
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Definition Derived point Process identifier.

ptmgmt_process id

Maximum Field Length | 256 characters

Definition PTMRP responsible for this point from ptmgmt.dat.

reset_point_id

Maximum | 256 characters
Field
Length

Definition | Point identifier from point.dat for the reset point upon which this point is dependent. The reset point can be
any type of point; however, a Boolean type is recommended. Whenever the reset point changes, all of its
dependent points are reset.

rollover val

Maximum Field Length | Double-precision integer

Definition Accumulator rollover value.

trigger_point_id

Maximum Field Length | 256 characters

Definition Point identifier from point.dat for the trigger point upon which this point is dependent.

variance value

Maximum Field Double-precision integer

Length

Definition The variance threshold for accumulator points and has no meaning for all other types of
points.

DERIVED_POINT Sample Configuration File

An example of an ASCII file that might be used to provide this configuration datais:

| -* point_id| PROCESS_I D PTMGMI_PROCESS | D) -

* poi nt_expression|description|local|init_value|-
* dp|flag|cal cultion_type|variance val ue| -

* reset_point_id|trigger_point|rollover_val]|-

* ouput _uni ts| poi nt_set_time| point_set_internal

*
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PO NT_003| PTM_DP| PTM_RP| PO NT_001 * 2.0|]0| 17| 1

Supported Operations for point_expression Field

The point_expression field supports the following operations:

ALARM_LO(), AL2() WARNING_HI(), AH1(), WARNING_LO(),
AL1(), and AL()

Arithmetic | +, -, /, %), (. Include any point types except Boolean
and floating point.

Logical AND, OR, XOR, NOT. Can include only Boolean points types.

Bitwise BAND, BXOR, BNOT. Can contain only Boolean and integer
point types.

Relational | LT, GT, EQ, LE, NE, GE.

Functions | ALARM(), A2(), WARNING(), A1(), ALARM_HI(), AH2(), Return a Boolean result depending on

the alarm state of the point.

ALARM_NOT_ACKED() and ANA()

Return a Boolean result depending
on whether the alarm has been
acknowledged or not.

EUCONVY()

Returns the engineering units value of
the point.

(exprl) ~ (expr2)

Raises exprl to expr2 value

(exprl) ? (expr2) : (expr3) tests if expr2
is TRUE then expr2 else expr3

SQR (<point_id>)

Returns the square root of the point's
raw value

ABS(expr) Returns the absolute value of expr

ACOS(expr) Returns the arc cosine of expr

ASIN(expr) Returns the arc sine of expr

ATAN(expr) Returns the arc tangent of expr

CEIL(expr) Returns the closest integer to expr that is
larger

COS(expr) Returns the cosine of expr

EXP(expr) Returns the value of e raised to expr

FLR(expr) Returns the closest integer to expr that is
smaller

LOG(expr) Returns the natural logarithm (base e) of
expr

LOG10(expr) Returns the base 10 logarithm of expr

(exprl) MAX (expr2)

Returns the maximum value of exprl
and expr2
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(exprl) MIN (expr2) Returns the minimum value of exprl and
expr2

(exprl) MOD (expr2) Returns the mod value of exprl based
on expr2

RND(expr) Rounds expr to the nearest integer

(exprl) SHL (expr2) Shifts exprl left expr2 bits

(exprl) SHR (expr2) Shifts exprl right expr2 bits

SIN(expr) Returns the sine of expr

TAN(expr) Returns the tangent of expr

TRUNC((expr) Truncates expr to its integer value

Equation Points

Expression points are the typical derived points whose values are derived from the results of an
arithmetic expression (the point_expression field in derived_point.dat.

Specifications. Expression points are indicated by avalue of 0 in the calculation_typefield.
Accumulator Points

The accumulator point keeps arunning total of changes in the source point values. The accumulator
can be either a signed integer, an unsigned integer or afloating point data type and can have one of
two forms of operation:

Delta Accumulator Points

A Delta Accumulator point keeps arunning total of the delta between the previous value of the
results an arithmetic expression (the point_expression field in derived_point.dat) and the current
value. The delta accumulator point may be a signed or unsigned integer or afloating point data type.

The value for adelta accumulator isinitialized to zero, or if a Startup Condition is specified it is
initialized according to the Startup Condition. The first update of the accumulator occurs after the
second update of the point_expression value. Updates continue until a Reset Condition occurs.

A Reset Condition occurs when the value in thereset_point_id changes. At that point, the value
of the Delta Accumulator isreset to the init_value or if the init_valueis not present, it isreset to
zero(0). Thevalueinthereset_point_id can be changed by an operator or automatically by software.

You must set avariance value for aDelta Accumulator. Thisis the maximum acceptable delta
value that can be added to the accumulator. In the event of avariance condition, the system logs a
message to the Status L og. Counting continues from the new value, but the deltais not added to the
accumulator.
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You may set arollover_val for a Delta Accumulator. Thisis the maximum acceptable value for the
point. If you do not specify arollover value, the data type for the source point in the Equation is used
as the default Rollover value.

When a Rollover condition occurs, the accumulator point is set to an adjusted value which accounts
for the data overflow and a message is logged in the Status L og.

Value Accumulator Points

A Value Accumulator point keeps arunning total of the changesin an expression by adding the
current value of the expression to the Value Accumulator. The Vaue Accumulator may be a signed
or unsigned integer or afloating point data type.

The value for a Value Accumulator isinitialized to zero, or if a Startup Condition is specified, it is
initialized according to the Startup Condition. Updates continue until a Reset Condition occurs.

A Reset Condition occurs when the value in thereset_point_id changes. At that point, the value
of the Value Accumulator isreset to the init_value or if theinit_valueis not present, it isreset to
zero(0). Thevalueinthereset_point_id can be changed by an operator or automatically by software.

Delta Accumulator Points

A Delta Accumulator point keeps arunning total of the delta between the previous value of the
results an arithmetic expression (the point_expression field in derived_point.dat) and the current
value. The delta accumulator point may be a signed or unsigned integer or afloating point data type.

The value for adelta accumulator isinitialized to zero, or if a Startup Condition is specified it is
initialized according to the Startup Condition. The first update of the accumulator occurs after the
second update of the point_expression value. Updates continue until a Reset Condition occurs.

A Reset Condition occurs when the value in thereset_point_id changes. At that point, the value
of the Delta Accumulator isreset to theinit_value or if theinit_valueis not present, it is reset to
zero(0). Thevalueinthereset_point_id can be changed by an operator or automatically by software.

You must set avariance value for aDelta Accumulator. Thisis the maximum acceptable delta
value that can be added to the accumulator. In the event of a variance condition, the system logs a
message to the Status L og. Counting continues from the new value, but the deltais not added to the
accumulator.

You may set arollover_val for a Delta Accumulator. Thisis the maximum acceptable value for the
point. If you do not specify arollover value, the data type for the source point in the Equation is used
as the default Rollover value.

When a Rollover condition occurs, the accumulator point is set to an adjusted value which accounts
for the data overflow and a message is logged in the Status L og.
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Average Points

The average point maintains the average value for a source point. The average point can be either
asigned integer, an unsigned integer or afloating point datatype. The averageis calculated as an
eight byte floating point data type, and the result is cast into the resultant data type as defined by
the point_type_id of the average point. The average value is calculated as the accumulation of the
deviation from the average point data divided by the number of samples taken.

average = average + ((source - average)/sanple _count )

The sample_count value is the number of source pointsin the average point calculation. In the event
the sample_count value overflows the maximum unsigned integer value, then the average point will
reset and log a message with the Status L og.

The average value is maintained in the average point until a Reset condition occurs.

A Reset condition occurs when the reset point is changed causing the average point to reset. The
reset causes the average point to be reset to the configured init_value from derived_point.dat and,
if theinit_valueisnot present, then the average point has no value until a new data value is received.
The reset point could be activated by an operator or automatically by the system.

Specifications: The average point is a derived point with the calculation_type set to 3.

|5/ Note: For integer type points the resultant data will rounded to the nearest integer which may
result in loss of accuracy. Therefore, it is suggested that average points be floating point type.

Maximum Capture Points

The maximum capture point maintains the maximum value encountered for a point. The maximum
capture point can be either a signed integer, an unsigned integer or a floating point data type.

The maximum capture point is determined by comparing the current source point value with the
maximum value, and if the current value is greater than the maximum value, the current value is then
stored as the maximum capture point. The maximum value is maintained in the maximum capture
point until a Reset condition occurs.

A Reset condition occurs when the reset point is changed causing the maximum capture point to
reset. The reset causes the maximum capture point to be reset to the configured init_value from
derived_point.dat and, if theinit_valueisnot present, then the maximum point has no value until a
new datavalueisreceived. The reset point could be activated by an operator or automatically by the
system.

Specifications. The maximum capture point is a derived point with the calculation_type set to 4.
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Minimum Capture Points

The minimum capture point maintains the minimum encountered value for a point. The minimum
capture point can be a signed integer, an unsigned integer or afloating point data type. The minimum
capture point is determined by comparing the current source point value with the minimum value,
and if the current value is less than the minimum value, the current value is then stored as the
minimum capture point. The minimum value is maintained in the minimum capture point until a
Reset condition occurs.

A Reset condition occurs when the reset point is changed causing the minimum capture point to
reset. The reset causes the minimum capture point to be reset to the configured init_value from
derived_point.dat and, if theinit_valueis not present, then the minimum point has no value until a
new datavalueisreceived. The reset point could be activated by an operator or automatically by the
system.

Specifications. The minimum capture point is a derived point with the calculation_type set to 5.
Global Points

Global points are derived points whose values are updated by CIMPLICITY software applications,
custom applications using the Point Management API, or through standard Setpoint functions.

Specifications: The global point is aderived point with the calculation_type set to 6.
Transition High Accumulator Points

Transition high accumulator points accumulate the number of times the value of the expression in
the point_expression field transitions from a zero to a non-zero value. During the execution of a
CIMPLICITY project, a Transition High Accumulator point remainsin its latest state even if the
points it depends on become unavailable.

A Reset condition occurs when the reset point is updated, causing the transition high accumul ator
point to reset. The reset point can be activated by an operator or automatically by the system.

Determining a transition takes into consideration the calculation type of the equation and the point
type of the transition high accumulator point. For example:

« If the transition high accumulator point is DINT, and the equation uses floating point arithmetic,
the result of the calculation is rounded to the nearest integer. Thus, avalue of 0.1 is considered
to be zero, and avalue of 0.6 is considered to be non-zero.

« If the transition high accumulator point is FLOAT, and the equation uses floating-point
arithmetic, then atransition from 0 to 0.1 is counted as a transition from a zero to a non-zero
value.



Open Interface API Reference | 8 - Point Management API | 478

Specifications

The transition high accumulator point is a derived point with the calculation_type set to 7.
Equation With Override Points

Equation with override points are similar to equation points. They use the expression you specify

in the point_expression field to update the point's value. The expression may contain one or more
device or derived Point IDs, along with constant values, arithmetic operations, logical operations, bit
operations or alarm functions.

In addition, the value of an equation with override point may be updated by CIMPLICITY software
applications, custom applications using the Point Management API, or through standard Setpoint
functions. The changed value remains in effect until one of the source points for the expression
changes and the expression is recal cul ated.

A Reset condition occurs when the reset point is updated. Thiswill cause the equation with override
point to be reset to the current value of its expression.

Specifications

The equation with override point is a derived point with the calculation_type set to 8.
Timer/Counter Points

Timer/counter points record the following datain three array elements:

* A count of the number of times the event has occurred.

* The accumulated duration of all HIGH event occurrences, stored in seconds.

* Thelast event time or zero. Thisfield will always contain the time the HIGH event occurred
while the point_expression evaluates to a HIGH (non-zero) state. While the equation in the
point_expression field evaluatesto aLOW (zero) state, thisfield contains zero. Time is stored
as the number of seconds since time 00:00:00 on January 1, 1970 GMT.

Each time the equation evaluates to a value greater than zero, the event is considered to be in its
HIGH state and:

* The count field, stored in the first element of the timer/counter array isincremented by one.
* The current system time is stored in the third element of the timer/counter array.

Each time the equation evaluates to a value equal to or less than zero, or one or more source points
are unavailable, the event is considered to bein its LOW state and:
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» The duration field, stored in the second element, is incremented by the duration of the last event.
Thisduration is calculated by subtracting the start time of the last event from the current system
time.

* Thelast event time, stored in the third array element is zeroed.

A Reset condition occurs when the reset point is updated. Thiswill cause the timer/counter array to
be reset to zero or init_value (if it is defined)

Specifications

* The timer/counter point is a derived point with the calculation_type set to 9.
« A timer/counter point must be defined with apoint_type id of UDINT, and 3 elements.
* The event described in the point_expression field serves as an "edge trigger” for an event.

Histogram Points

Histogram points record the frequency at which the value of apoint, identified in the
point_expression field, occurs within specific range intervals. Thisinformation is typically displayed
graphically as a histogram.

Each time a new point sampleis received, the counter for the range that includes the value in the
histogram point is updated.

A histogram point must be configured as an array point. Y ou must specify the number of elements
inthe array as six (6) greater than the number of range intervals you desire. The system uses the six
additional array elements to maintain the following data:

* The minimum of the point values received

 The maximum of the point values received

* The total number of samples received

* The sum of the values of all samples

 The number of sample values that were less than the lower limit of the point range (underflow
bucket)

» The number of sample values that were greater that the upper limit of the point range (overflow
bucket)

Thedisplay_low_lim and display_high_lim fields are used to specify the lower and upper range
values within which the point values are expected to occur. The range intervals are cal culated based
on these limits and the number of array elements specified.

A Reset condition occurs when the reset point is updated. Thiswill cause the histogram array to be
reset to zero or init_value (if it is defined).
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Specifications

* The histogram point is a derived point with the calculation_type set to 10.
» The number of elementsin a histogram point equals the number of ranges plus six.

Engineering Unit Conversion File (EU_CONV)
Engineering Unit Conversion File (EU_CONV)

Point Management provides the capability to convert data values collected from devicesinto

real numbers. To use this function, the application accesses a conversion expression from Point
Management's Engineering Unit Conversion file. PTMRP applies that expression to the collected
data value and converts the point value to areal number for display in an alarm message. In addition,
the application may call aPTMAP function that accesses the configuration data, performs the
conversion, and returns a floating point value to the application.

Record type EU_CONV

Filenames eu_conv.idt, eu_conv.dat, eu_conv.idx

Edit Locations | %SITE_ROOT%\master

EU_CONV Fied Definitions

EU CONV Field Definitions

Records in this file contain the following fields:

« description

* eu_expression

s eu_rev_exp

* high_raw_limit
* lin_conv_flag

* low_raw_limit
* point_id

|5/ Note: The eu_expression should take into account the decimal precision you desire. for
example, an eu_expression of % P/10 converts a point value of 125 to 12.0 while the expression
% P/10.0 converts the same point value (125) to 12.5.

Description

Maximum Field Length | 256 characters
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Definition Description of the conversion

eu_expression

Maximum Field Length | 256 characters

Definition Expression used to convert the data value. The expression may contain the following:

Arithmetic operators - +, -, /, *

Place holders - the point in the expression is designated by the place holder %P.

Left and right parentheses.

An example of a conversion expression is:

(%P-10)*3.5+7

If another Point ID is used in the expression, it must be in the recognized format, or else the Point

ID must be enclosed in single quotation marks -- for example, '1 - thisisa pointid'. The recognized
format is an alphabetic first character followed by a phanumeric characters and/or an underscore. If a
Point ID contains embedded blanks or non-alphanumeric characters (other than underscore) or does
not begin with aletter, its format is not standard.

eu_rev_exp

Maximum | 256 characters
Field
Length

Definition | An expression that can be used to convert a real number to an unconverted value. If no expression is
provided for this field, Point Management assumes that alarm, warning, range, and deadband values are in
a format that does not need conversion.

high_raw_limit

Maximum Field Length | 256 characters

Definition Reserved for GE Intelligent Platforms internal use.

lin_conv_flag

Maximum Field Length | 256 characters

Definition Reserved for GE Intelligent Platforms internal use.

low_raw_limit

Maximum Field Length | 256 characters
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Definition Reserved for GE Intelligent Platforms internal use.

point_id

Maximum Field Length | 256 characters

Definition Identifier of the point.

EU_CONV Sample Configuration File

An example of an ASCII file that might be used to provide this configuration datais:

| -* point _id|eu_expression|description|eu rev_exp|-
* lin_conv_flag|lowraw limt|high rawlimt)|

*

PO NT_001| (% - 5) / 100|||0]|

Point Alarm Sring File (POINT_ALSTR)
Point Alarm String File (POINT_ALSTR)

Thisfileis configured to provide user-defined strings that replace the default Point Management
strings in alarm messages generated by Point Management. These strings are substituted in place
of the default strings, "Hi-2", "Lo-2", "Hi-1", "Lo-1", in alarm messages when the alarm state is
requested as part of the alarm message.

Record type | POINT_ALSTR

Filenames point_alstr.idt, point_alstr.dat, point_alstr.idx

Edit Locations | %SITE_ROOT%\master

POINT_ALSTR Field Definitions

POINT_ALSTR Field Definitions

Records in thisfile contain the following fields:

e darm_hi_str
e darm_low_str
e darm_str_id
» warning_hi_str
» warning_lo_str
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alarm _hi_str

Maximum Field Length | 16 characters

Definition Alarm High substitute string.

alarm_low_str

Maximum Field Length | 16 characters

Definition Alarm Low substitute string.

alarm str_id

Maximum | Double-precision integer
Field
Length

Definition | Integer identifying the record number of the set of strings. This key is referenced by the alarm_str_id field
in the point.dat configuration file. The value must be less than 100 (that is. no more than 100 defined
strings) for performance reasons.

warning_hi_str

Maximum Field Length | 16 characters

Definition Warning High substitute string.

warning_lo_str

Maximum Field Length | 16 characters

Definition Warning Low substitute string.

Point Display File (POINT_DISP)
Point Display File (POINT_DISP)

Thisfile contains information pertaining to the display of point values. It provides display limits
which must be configured for points that are used to control objects with adynamic fill attribute on
screens used by the CIMPLICITY System Base product, Status Monitoring, or objects that are used
in trend charts.

Record type POINT_DISP
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Filenames point_disp.idt, point_disp.dat, point_disp.idx

Edit Locations | %SITE_ROOT%\master

POINT_DISP Field Definitions

POINT_DISP Field Definitions

Recordsin thisfile contain the following fields:

« display_lim_high
« display_lim_low
* point_id

* screen_id

display lim high

Maximum Field Length | 10 characters

Definition Reserved for GE Intelligent Platforms use.

display lim low

Maximum Field Length | 10 characters

Definition Reserved for GE Intelligent Platforms use.

point_id

Maximum Field Length | 256 characters

Definition Identifier of the point.

screen_id

Maximum Field Length | 16 characters

Definition Valid only for CIMPLICITY software. Identifies a screen to access based on point type.

Saved Points File

Point Management allows for the saving of derived point data in the event the system is shutdown.
The derived point datais stored in adisk file for retrieval during the next system startup.
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Specifications:

*%LOG_PATH% isalogica name defined inthe % SITE_ROOT % \data\log_names.cfg file
that defines the path to save and find saved_point.stg
« saved_point.stg isthe file containing saved derived point data

|5/ Note: The impact on performance of the system isrelated to the number of points that have been
identified as save points. The save point processis I/O intensive such that the points are written to
astatic fixed record file as they are processed from the Point Management system; thus the more
points defined as save points, the greater the impact on the entire system performance.

Point Management Error Messages

Point Management Error Messages

Error messages from:

+ Point Management Expression processor.
* PTMDP.

* PTMRP.

« Point Management resident process.

* PTMAP.

« Point Translation process.

Error Messages from Point Management Expression Processor

The following codes are returned by the Point Management Expression Processor.

Number Defined Constant Description
23500 PTEXP_NORMAL Normal successful completion

23501 NOT_PROPER_END Expression not properly terminated
23502 LEX_ILLEGAL_CHAR Character not in set for lexical analyzer
23503 LEX_POINT_NOT_AVAIL Point information not available

23504 LEX_ILLEGAL_KEYWORD The previous symbol is not a keyword
23505 OR_LIST_NOT_OP Next symbol should be an operator
23506 OR_LEFT_FLOAT Left operand of OR is of type FLOAT
23507 OR_RIGHT_FLOAT Right operand of OR is of type FLOAT
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Number Defined Constant Description

23508 OR_LIST_ILLEGAL_OP Next symbol should be EOL, ) or OR

23509 XOR_LIST_NOT_OP Next symbol should be an operator

23510 XOR_LEFT_FLOAT Left operand of XOR is of type FLOAT

23511 XOR_RIGHT_FLOAT Right operand of XOR is of type FLOAT

23512 XOR_LIST_ILLEGAL_OP Next symbol should be EOL, ), OR or XOR

23513 AND_LIST_NOT_OP Next symbol should be an operator

23514 AND_LEFT_FLOAT Left operand of AND is of type FLOAT

23515 AND_RIGHT_FLOAT Right operand of AND is of type FLOAT

23516 AND_LIST_ILLEGAL_OP Next symbol should be EOL, ), OR, XOR or AND

23517 EQUAL_LIST_NOT_OP Next symbol should be an operator

23518 EQUAL_LIST_ILLEGAL_OP EOL, ), OR, XOR, AND, EQ or NE expected

23519 RELOP_LIST_NOT_OP Next symbol should be an operator

23520 RELOP_LIST_ILLEGAL_OP EOL, ), OR, XOR, AND, EQ, NE, LT, GT, LE or GE expected

23521 BOR_LIST_NOT_OP Next symbol should be an operator

23522 BOR_LEFT_FLOAT Left operand of BOR is of type FLOAT

23523 BOR_RIGHT_FLOAT Right operand of BOR is of type FLOAT

23524 BOR_LIST_ILLEGAL_OP EOL, ), OR, XOR, AND, EQ, NE, LT, GT, LE, GE or BOR expected

23525 BXOR_LIST_NOT_OP Next symbol should be an operator

23526 BXOR_LEFT_FLOAT Left operand of BXOR is of type FLOAT

23527 BXOR_RIGHT_FLOAT Right operand of BXOR is of type FLOAT

23528 BXOR_LIST_ILLEGAL_OP EOL, ), OR, XOR, AND, EQ, NE, LT, GT, LE, GE, BOR or BXOR
expected

23529 BAND_LIST_NOT_OP Next symbol should be an operator

23530 BAND_LEFT_FLOAT Left operand of BAND is of type FLOAT

23531 BAND_RIGHT_FLOAT Right operand of BAND is of type FLOAT

23532 BAND_LIST_ILLEGAL_OP EOL, ), OR, XOR, AND, EQ, NE, LT, GT, LE, GE, BOR, BXOR or
BAND expected

23533 ADDOP_LIST_NOT_OP Next symbol should be an operator

23534 ADDOP_LIST_ILLEGAL_OP EOL, ), OR, XOR, AND, EQ, NE, LT, GT, LE, GE, BOR, BXOR,
BAND, + or - expected

23535 MULOP_LIST_NOT_OP Next symbol should be an operator

23536 MULOP_LIST_ILLEGAL_OP EOL, ), OR, XOR, AND, EQ, NE, LT, GT, LE, GE, BOR, BXOR,
BAND, +, -, * or / expected
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Number Defined Constant Description

23537 AROP_BOOL_BOOL Both operands of arithmetic op are of type BOOLEAN

23538 AROP_BOOL_FLOAT Left operand of arithmetic op is BOOLEAN, right operand is
FLOAT

23539 AROP_FLOAT_BOOL Left operand of arithmetic op is FLOAT, right operand is
BOOLEAN

23540 UNOP_NOT_FLOAT Operand of NOT is of type FLOAT

23541 UNOP_BNOT_FLOAT Operand of BNOT is of type FLOAT

23542 UNOP_MINUS_BOOL Operand of arithmetic NEGATION is of type BOOLEAN

23543 UNOP_ILLEGAL_OP -, NOT or BNOT expected

23544 TERM_ILLEGAL_OP (, Identifier or constant expected

23545 TERM_MISSING_RPAR ) expected

23546 TERM_MISSING_LPAR ( expected

23547 TERM_ID_EXPECT Identifier expected

23548 CONV_FLOAT TO_STR FLOAT cannot be converted to a BIT/OCTET string

23549 CHAR_STR_NOT_IMPL Character strings are not implemented

23550 BITSTR_TRUNCATED Bitstring specified exceeds max size, max size used

23551 OCTETSTR_TRUNCATED Octetstring specified exceeds max size, max size used

23552 EVAL_CORRUP_EXPR Expr cannot be evaluated, memory may be corrupted

23553 RECURSION_LEVEL_TWO EU_CONYV was called by itself, memory may be corrupted

23554 DIVISION_BY_ZERO Division by zero attempted

23555 PTEXP_EXPR_NOT_EOX Expr_array not properly terminated

23556 SYM_TAB_NOT_EXIST Symbol table does not exist

23557 PTEXP_ID_NOT_IN_TABLE No table entry for this point_id

23558 PTEXP_ALIEN error was not discovered by PTEXP

23559 PTEXP_NULL_PTR Pointer to expression string is NULL

23560 PTEXP_UNKNOWN_CODE Unknown code/type in expression, memory may be corrupted

23561 PTEXP_ID_NOT_DECLARED Point_id is not in symbol table and type_func is missing

23562 PTEXP_EMPTY_EU Cannot translate empty string for eu_conversion

23563 PTEXP_ID_TOO_LONG Identifier has too many characters

23564 PTEXP_REDECLARATION Identifier is already in symbol table

23565 PTEXP_ILLEGAL_TYPE This is not a valid code for a PTM_DATA_TYPE

23566 PTEXP_REDEFINITION Function identifier is already in symbol table
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Number Defined Constant Description

23567 PTEXP_FPTR_NOT_SET Pointer to user defined function was not set

23568 PTEXP_NEG_ARG_SQR Negative argument passed to square root function

23569 TEXTSTR_TRUNCATED Text string specified exceeds max size, max size used

23570 INVALID_TEXT_COMP Text strings can only compare to text strings

23571 TEXT_EQ_ONLY Text strings can only be used in EQ/NE comparisons

23572 INDEX_OUT_OF_RANGE The index is out of range for the point

23573 BAD_SUBSCRIPT_SYNTAX The subscript syntax is incorrect

23574 NO_SPACES_BEFORE_BRACKET | Subscript must immediately follow a point id

23575 LEFT_BRACKET_MISSING Left bracket is missing

23576 NO_SUBSCRIPT A subscript must be specified for an array point

23577 NOT_ARRAY_PT A subscript is not valid for a non-array point

23578 NO_CLOSING_QUOTE The closing quote for a string is missing

23579 INVALID_TEXT_OP lllegal operation with a text string

23580 PTEXP_OUT_OF_RANGE Result from expression is out of range

23581 TRIOP_TYPE_NOMATCH Possible results from trinary expression must be same type

23582 TRIOP_LIST_ILLEGAL_OP Expecting EOL, ), OR, XOR, AND, EQ, NE, LT, GT, LE, GE, BOR,
BXOR, BAND, +, -, *, /, SHL, SHR, MOD, *, or ?

23583 TRIOP_LIST_NOT_OP Next symbol should be an operator

23584 TRIOP_COND_BOOL_ONLY Trinary expression condition must be numeric.

23585 TRIOP_COND_MISSING_TRIOR Expecting trinary expression separator :

23586 POWOP_LIST_ILLEGAL_OP Expecting EOL, ), OR, XOR, AND, EQ, NE, LT, GT, LE, GE, BOR,
BXOR, BAND, +, -, *, /, SHL, SHR, MOD or

23587 POWOP_LIST_NOT_OP Next symbol should be an operator

23588 SHFTOP_LIST_ILLEGAL_OP Expecting EOL, ), OR, XOR, AND, EQ, NE, LT, GT, LE, GE, BOR,
BXOR, BAND, +, -, *, /, SHL or SHR

23589 SHFTOP_LIST_NOT_OP Next symbol should be an operator

23590 MODOP_LIST_ILLEGAL_OP Expecting EOL, ), OR, XOR, AND, EQ, NE, LT, GT, LE, GE, BOR,
BXOR, BAND, +, -, *, /, SHL, SHR or MOD

23591 MODOP_LIST_NOT_OP Next symbol should be an operator

23592 PTEXP_UPG_OPEN_FILE %s: can't open file %s

23593 TRIOP_COND_MISSING_THEN Expecting trinary expression operator: then

23594 TRIOP_COND_MISSING_ELSE Expecting trinary expression operator: else

23595 PTEXP_UPG_HEADER1 The following point_id(s) listed below conflict with a new
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Number Defined Constant Description

23596 PTEXP_UPG_HEADER2 point expression function name. These point_id(s) cannot
23597 PTEXP_UPG_HEADER3 be used in a point expression unless they are renamed.
23598 PTEXP_UPG_DATA DATA DATA directory

23599 PTEXP_UPG_MASTER MASTER MASTER directory

23601 PTEXP_EXPR_POINT_UNAVAIL Point evaluated in expression is unavailable

Error Messages from PTMDP

The following error codes are returned by PTMDP:

Number Defined Constant Description

24000 PTMDP_NORMAL Normal successful completion

24001 PTMDP_SELF_LOOP Point depends only on itself, will cause an infinite loop

24002 PTMDP_TRANSL_FAILED Translation of expression failed

24003 PTMDP_UNKNOWN_TYPE Unknown code for type received

24004 PTMDP_ILLEGAL_SEG lllegal message segment type (type in err_ref)

24005 PTMDP_RSP_POINT_ID Point_id received in response record not found in hash
table

24006 PTMDP_NOT_MY_REQUEST The response received does not match any request sent

24007 PTMDP_OUT_OF_RANGE : this derived point is out of range

24008 PTMDP_SRC_TYPE_ERROR Source point type is NOT numeric :

24009 PTMDP_ACC_TYPE_ERROR Accumulator point type is NOT numeric :

24010 PTMDP_AVE_TYPE_ERROR Average point type is NOT numeric:

24011 PTMDP_MAX_TYPE_ERROR Maximum capture point type is NOT numeric :

24012 PTMDP_MIN_TYPE_ERROR Minimum capture point type is NOT numeric :

24013 PTMDP_ACC_VARIANCE Variance value exceeded for accumulator point :

24014 PTMDP_ACC_ROLLOVER Rollover occurred for accumulator point :

24015 PTMDP_SAMPLE_OVERFLOW Sample count overflow for point :

24016 PTMDP_SRC_PNT_NAVAIL Source point unavailable for point :

24017 PTMDP_BAD_DELTA_ACCUM : Delta accum point must have exactly one source

24018 PTMDP_POINT_USE_NOT_FOUND DMS point use record not found - structure error

24019 PTMDP_PROC_TRIG_SL Processing trigger shopping list
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Number Defined Constant Description

24020 PTMDP_PROC_INP_SL Processing input shopping list

24021 PTMDP_CALL_PROC _TRIG_PT Calling ptmdp_process_trigger_point for point %s

24022 PTMDP_DERIVED_PT Derived point - %s

24023 PTMDP_NOT_ON_INP_SL Point is not on input shopping list - %s

24024 PTMDP_ON_SNAP_SL Point is on snapshot shopping list - %s

24025 PTMDP_PUT_SNAP_SL Putting point on snapshot shopping list - %s

24026 PTMDP_SEND_SNAP_SL Sending snapshot shopping list

24027 PTMDP_EMPTY_SNAP_SL Snapshot shopping list is empty

24028 PTMDP_SNAP_DEP Component point %s of on-demand %s received

24029 PTMDP_PT_AVAIL On-demand group point %s available

24030 PTMDP_HISTOGRAM_TYPE_ERROR Histogram point type is NOT numeric :

24031 PTMDP_TIMER_COUNTER_TYPE_ERROR [ Timer/Counter point type is NOT numeric :

24032 PTMDP_CONFIG_ERROR Configuration error for point

24033 PTMDP_PS LOG_PATH The LOG_PATH directory could not be found.

24034 PTMDP_PS_READ_ERROR Error when reading from file SAVE_POINT.DAT.

24035 PTMDP_PS_WRITE_ERROR Error when writing to file SAVE_POINT.DAT.

24036 PTMDP_PS_CLOSE_ERROR Error when closing file SAVE_POINT.DAT.

24037 PTMDP_PS_RENAME_ERROR Error when renaming file SAVE_POINT.DAT as
SAVE_POINT.BAK.

24038 PTMDP_PS_OPEN_ERROR Error when opening file SAVE_POINT.DAT.

24039 PTMDP_PS_FLUSH_ERROR Error when flushing cached data to file
SAVE_POINT.DAT.

24040 PTMDP_PS_GET_ERROR Error when getting saved point data for point :

24041 PTMDP_PS_SET_ERROR Error when setting saved point data for point :

24042 PTMDP_PS NFOUND_ERROR Cannot find saved point data for point :

24043 PTMDP_POINT_LABEL . Point :

24044 PTMDP_CONVERTING_TYPE Converting calculation type to equation. Point type is not
numeric :

24045 PTMDP_TRIGGER_ITSELF Cannot use point as its own trigger point :

24046 PTMDP_RESET _ITSELF Cannot use point as its own reset point :

24047 PTMDP_EXPRESSION_ITSELF Cannot use point in its own equation :
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Error codes that can originate from PTMRP, and be sent to Application Processes are:

Number Defined Constant Description

24500 PTM_INVAL_ACK Invalid ACK message received

24501 PTM_INVAL_CTS Invalid CTS message received

24502 PTM_INVAL_NAK Invalid NAK message received

24503 PTM_INVAL_OPEN Invalid OPEN message received

24504 PTM_INVAL_RTS Invalid RTS message received

24505 PTM_INVAL_SND Invalid SND message received

24506 PTM_NO_HDR_SEG No header segment found in message

24507 PTM_MSG_OUT_SEQ Message received out of sequence

24508 PTM_INVAL_PROC_TYPE Invalid process type received

24509 PTM_UNKNOWN_SRC_ADDR Message received from unknown source address
24510 PTM_NO_STAMP_AVAIL No IPC stamp available for final response message
24511 PTM_POINT_UNAVAILABLE Point is currently unavailable

24512 PTM_POINT_OUT_OF_RANGE Current point value is out of range

24513 PTM_MSG_LOST Message lost -

24514 PTM_UNEXPECTED_ACK Unexpected message received (ACK) -

24515 PTM_UNEXPECTED_CTS Unexpected message received (CTS) -

24516 PTM_UNEXPECTED_DTR Unexpected message received (DTR) -

24517 PTM_UNEXPECTED_NAK Unexpected message received (NAK) -

24518 PTM_UNEXPECTED_RTS Unexpected message received (RTS) -

24519 PTM_UNEXPECTED_SND Unexpected message received (SND) -

24520 PTM_ACK_SEQ_MISMATCH Message sequence mismatch (ACK) -

24521 PTM_NAK_RCVED NAK message received -

24522 PTM_POINT_NOT_IN_VIEW Resource for point not in user's view - setpoint disallowed
25423 PTM_NO_ALARMSTATE No ALARMSTATE requests allowed on standby PTM
24524 PTM_NO_SETPTS No SETPOINT requests allowed on standby PTM
25425 PTM_NOMODALARM No MODIFIED ALARM LIMIT requests allowed on standby

PTM
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Number Defined Constant Description

25426 PTM_PT_STRUCT_NOT_VALID Structure point is not properly defined for type =
25427 PTM_NO_SETPOINT_PRIV No setpoint privilege on system %.20s.

25428 PTM_BAD_DOWNLOAD_PASSWORD | Requested XASMgr action invalid

Error Messages from Point Management Resident Process

Error codes that can be set directly by the Point Management Resident Process are:

Number Defined Constant Description
24551 PTMRP_INVAL_ALRM_FLD Invalid alarm field specified

24552 PTMRP_INVAL_SVC_REQ Invalid service request

24553 PTMRP_INVAL_MSG Invalid message received

24554 PTMRP_DUP_POINT_ID Duplicate point id

24555 PTMRP_INVAL_POINT_STATE | Invalid point state

24556 PTMRP_INVAL_COMM_STATE Invalid communication state

24557 PTMRP_INVAL_DEVICE_ID Invalid device id

24558 PTMRP_LINK_DOWN Logical link down

24559 PTMRP_INVAL_MSG_TYPE Invalid message type

24560 PTMRP_NO_HEADER No header segment found in message
24561 PTMRP_INVAL_MSG_LEN Message length exceeds expected length
24562 PTMRP_INVAL_DEVICE_STATE | Invalid device state

24563 PTMRP_INVAL_POINT_ID Invalid point id

24564 PTMRP_MSG_TOO_LARGE Message exceeds available buffer space
24565 PTMRP_LOST_AP_REQ Lost application request DMS pointer
24566 PTMRP_NULL_PTR Specified pointer has value NULL

24567 PTMRP_MUST_BE_DP Only a derived point process may update a point
24568 PTMRP_NOT_OWNER_DP Not the owner derived point process for specified point
24569 PTMRP_NO_WARNING No warning limit configured for point
24570 PTMRP_NO_WARNING_LOW No Alarm Lo-1 limit configured for point
24571 PTMRP_NO_WARNING_HIGH No Alarm Hi-1 limit configured for point
24572 PTMRP_NO_ALARM No alarm limit configured for point

24573 PTMRP_NO_ALARM_LOW No Alarm Lo-2 limit configured for point
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24574 PTMRP_NO_ALARM_HIGH No Alarm Hi-2 limit configured for point

24575 PTMRP_MUST_BE_DEVP Only a device point may be set

24576 PTMRP_NO_LIMITS_AVAIL No ALARM/WARNING limits available for the point
24577 PTMRP_POINT_IN_REQ_STATE | Poaint is already in the requested ALARM/WARNING state
24578 PTMRP_NO_ALARM_CONF Point is not configured with a valid alarm

24579 PTMRP_NO_RANGE_LOW No range low limit configured for point

24580 PTMRP_NO_RANGE_HIGH No range high limit configured for point

24581 PTMRP_NO_DEADBAND No deadband configured for point

24582 | PTMRP_NO_EU_CONV | No EU conversion record found in SC EU conv file for point =

24583

PTMRP_ALARM_ID_NOT_IN_SC

No alarm found in SC Alarm Def file for alarm id =

24584

PTMRP_FR_ID_NOT_IN_SC

No fact. rsrc. ID found in SC FR file for FR id =

24585

PTMRP_ALARM_MGR_NOT_IN_SC

No alarm mgr found in SC Alarm Mgr file for alarm mgr =

24586

PTMRP_PROC_ID_NOT_IN_SC

PTM proc ID not found in SC Proc Id file for proc id =

24587

PTMRP_POINT_NOT_IN_SC

No record found in SC point file for point =

24588

PTMRP_POINT_TYPE_NOT_IN_SC

Point type not found in SC point type file for point =

24589

PTMRP_NO_WRT_ACCESS

No write access for point

24590

PTMRP_POINT_DISABLED

Cannot set a disabled point

24591

PTMRP_INIT_OUT_OF RANGE

Initial value is out of range for point =

24592

PTMRP_INVALID_ALARM_CRIT

Invalid Alarm Criteria for point =

24593

PTMRP_NULL_DEVPT_SPEC

Deviation point unspecified for point =

24594

PTMRP_INVALID_DEV_TYPE

Invalid Deviation point type for point =

24595

PTMRP_INVALID_SAMPLE_INIT

Invalid sample interval for point =

24596

PTMRP_INVALID_RATE_TYPE

Invalid Rate of Change point type for point =

24597

PTMRP_INV_SAFPT_TYPE

Safety point <%s> is invalid type for point <%s>

24598

PTMRP_INV_SAFPT_PT

Safety point <%s> not allowed for Derived point <%s>

24599

PTMRP_INV_SAFPT

Point <%s> cannot be its own Safety Point

24600

PTMRP_SAF_BAD_CONFIG

Safety point <%s> not configured for point <%s>

24601

PTMRP_INV_DEVPT_TYPE

Deviation point <%s> is invalid type for point <%s>

24602

PTMRP_DEV_BAD_CONFIG

Deviation point <%s> not configured for point <%s>

24603

PTMRP_SAFPT_NOT_AVAIL

Setpoint fail: <%s> - Safety point <%s> UNAVAILABLE
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24604

PTMRP_SAFETY_FAIL

Setpoint fail: <%s> - Safety point <%s> SET TO FALSE

24605

PTMRP_NO_ALARM_LIMITS

No Alarm Limits specified for point =

24606

PTMRP_DEVPT_ABS_LIMIT

Using Alarm Limit absolute value for Deviation point =

24607

PTMRP_NO_ARRAY_PT

Array point not allowed for point =

24608

PTMRP_LOST_POINT_REQ

Lost point request DMS pointer

24609

PTMRP_BAD_DC_SVC_REQ

Unsupported DEVCOM service request

24610

PTMRP_NO_REDUND_SVC

Host redundancy specified but single PTM service configured

24611

PTMRP_REDUND_CFG_ERR

Host redundancy configuration error

24612

PTMRP_UNEXPECTED_TRANS

Unexpected TRANSITION message received - ignored

24613

PTMRP_UNEXPECTED_MAST

Unexpected server message received - ignored

24614

PTMRP_INVALID_MAST

Invalid server message received - ignored

24615

PTMRP_PARTNER_NOT_FOUND

Partner record not found in schema

24616

PTMRP_FORCED_ROLL_UP

Received request for forced roll on partner recovery

24617

PTMRP_FORCED_ROLL_DN

Received request for forced roll on partner failure

24618

PTMRP_LOGTRANS_FAILED

failed to translate logical name for archive

24619

PTMRP_UNEXPECTED_PART_UP

Partner recovery notice without previous partner failure

24610

PTMRP_NO_DL_ON_NODE

No DL process on this node - no forced rollover

24621

PTMRP_NO_PTDL_ON_NODE

No PTDL process on this node - no forced rollover

24622

PTMRP_SERVICE_NOT_OPEN

Failed to open service file - no forced rollover

24623

PTMRP_NO_BUF_VALUES

No buffered values for point =

24624

PTMRP_INVALID_BUF_VALUE

Invalid maximum point buffering and duration for point =

24625

PTMRP_ADHOC_REQ

24626

PTMRP_ADHOC_CREATE

Point By Address Created: %.50s

24627

PTMRP_ADHOC_DELETE

Point by Address Deleted: %.50s

24628

PTMRP_TRIGGER_NOT_AVAIL

Point %.16s availability trigger %.16s is unavailable.

24629

PTMRP_TRIGGER_FAIL

Point %.16s availability trigger %.16s is not numeric.

24630

PTMRP_INV_TRIGGER_OWN

Point %.32s cannot be its own availability trigger.

24631

PTMRP_INV_TRIGGER_TYPE

Point %.16s availability trigger %.16s is not numeric.

24632

PTMRP_INV_TRIGGER_CFG

Point %.16s availability trigger %.16s is not configured.

24633

PTMRP_INV_TRIGGER_STATE

Point %.16s has an invalid availability trigger %.16s.

24634

PTMRP_CANNOT_HAVE_TRIGGER

A derived point %.16s cannot have an availability trigger %.16s.

24635

PTMRP_POINT_ES_ID_MISMATCH

Old/Invalid ES alias point ID -




‘ 24636 ‘ PTMRP_POINT_INV_ES_REQ
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‘ Invalid ES alias point ID request from

Error Messages from PTMAP

Error codes that can be returned by PTMAP are:

Number Defined Constant Description

25000 PTMAP_ADR_PTR_NULL NULL Pointer to PTMAP_ADDR record specified

25001 PTMAP_SEQ_NUM_MISMATCH Seq_num in PTMAP_ADDR differs from seq_num in
database

25002 PTMAP_DATA_NULLPTR Pointer to PTM_DATA structure is NULL

25003 PTMAP_DATA TYPE_MISMATCH The two PTM_DATA records have different type

25004 PTMAP_DATA_LEN_MISMATCH Data lengths of PTM_DATA structures are different

25005 PTMAP_DATA_ELEM_MISMATCH Number of elements of PTM_DATA records are different

25006 PTMAP_REQ_ADR_NULL NULL request address specified

25007 PTMAP_REQ_ADR_NOTF Request address not found

25008 PTMAP_PT_ADR_NULL NULL Point address specified

25009 PTMAP_PT_ADR_NOTF Point not found (%s)

25010 PTMAP_SL_ADR_NULL Shopping list address specified is NULL

25011 PTMAP_SL_ADR_NOTF Shopping list not found

25012 PTMAP_REQ_MISMATCH Mismatch between function call and actual request type

25013 PTMAP_PTM_PT_NOTF PTM_PROC Record not found in HAS_PTM_POINT set

25014 PTMAP_REM_OUTST_REQ Tried to remove request record with state outstanding

25015 PTMAP_RSP_DELETED Response records were deleted, number in COR_STATUS
record

25016 PTMAP_HAS_NOT_EU_CONV There is no eu_conversion for this point

25017 PTMAP_INVAL_POINT_ID Invalid Point Identifier specified

25018 PTMAP_NO_RSP_RCV No response received

25019 PTMAP_REQ_NOT_ENBL Request is currently disabled

25020 PTMAP_REQ_CUR_OUT Request is currently outstanding

25021 PTMAP_NO_REQ_SENT No request available to send

25022 PTMAP_RP_UNREACHABLE Point Management resident process is unreachable

25023 PTMAP_UNKNOWN_SRC_ADDR Message received from unknown source address

25024 PTMAP_INVAL_MSG Invalid message received
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25025 PTMAP_INVAL_IPC_FLAG Invalid IPC message flags

25026 PTMAP_POINT_ALRDY_ADDED Point already added

25027 PTMAP_REQ_NOT_OUT No request is currently outstanding

25028 PTMAP_MSG_TOO_LARGE Message exceeds available buffer space

25029 PTMAP_INVAL_REQ_TYPE Invalid request type specified

25030 PTMAP_MSG_OUT_SEQ Message received out of sequence

25031 PTMAP_INVAL_CTS Invalid CTS message received

25032 PTMAP_INVAL_ NAK Invalid NAK message received

25033 PTMAP_RCV_QUE_ERR Current receive queue not empty

25034 PTMAP_INVAL_RSP_ID Invalid response ID received

25035 PTMAP_RSP_POINT_NOTF Point not found for response message

25036 PTMAP_INVAL_EU_RES_TYPE The type of the result is not FLOATINGPOINT
25037 PTMAP_NOT_FULL_INFO Full information not available for this point

25038 PTMAP_INVAL_DATA_TYPE Invalid point data type for request

25039 PTMAP_INVAL_ELEMENTS Multiple element points not valid for request
25040 PTMAP_INVAL_MASK_POINT Point data length too long for ONMASK request
25041 PTMAP_INVAL_ONALARM_STATE Invalid alarm/warning state for ONALARM request
25042 PTMAP_INVAL_ONALARM_LIMIT Invalid high/low limit for ONALARM request
25043 PTMAP_INVAL_RELATION Invalid relation for ONEVENT request

25044 PTMAP_NOT_SUSPENDED Process is not currently suspended

25045 PTMAP_SUSPENDED Process is currently suspended

25046 PTMAP_INVAL_KEY Invalid response key received from Point Translation
25047 PTMAP_PTX_NOT_FOUND There is no Point Translation Process on this node
25048 PTMAP_PTX POINT_INFO Point Translation error for point info

25049 PTMAP_PTX_EU_INFO Point Translation error for eu_conv info

25050 PTMAP_INV_TIME_UNIT Invalid time unit specified

25051 PTMAP_POINT_NOT_MON The point specified is not currently being monitored
25052 PTMAP_INVALID_MODE Invalid mode specified

25053 PTMAP_NO_POINTS_MON No points are currently being monitored

25054 PTMAP_NO_LIMITS_MOD No alarm limits have been modified

25055 PTMAP_NO_DISPLAY_LIMITS No display limits exist for this point
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25056 PTMAP_RESYNCHRONIZING

25057 PTMAP_INV_TIME_INTERVAL Invalid time interval specified

25058 PTMAP_RP_FAILOVER Failover to Redundant Point Manager

25059 PTMAP_RP_REQUEUE Requeued request to Redundant Point Manager
25060 PTMAP_NO_LOCAL_RP No local Point Manager configured for redundant node
25061 PTMAP_UNEXPECTED_MS Unexpected server or standby segment from Point Manager
25062 PTMAP_POINT_IN_USE_MODIFIED

25063 PTMAP_MOD_POINT_NOT_FOUND %s not found internally

25064 PTMAP_TYP_ID_INVAL Point Type ID (%s) is invalid

25065 PTMAP_PT_NOT_STRUCT Point Type ID (%s) is not a STRUCTURE
25066 PTMAP_COMP_TYPE_INVAL Component type (%s) in structure (%s) is invalid
25067 PTMAP_SETPT_FILTER Setpoint filtered out by standby application
25068 PTMAP_INV_XLATE Invalid Remote xlate service request

25069 PTMAP_UNEXPECTED_SEG Unexpected segment from PTX

25070 PTMAP_WAIT_TIMEOUT Timeout waiting for response.

25071 PTMAP_AST_TABLE Unable to find threadid in ast table.

25072 PTMAP_POINT_NOT_READ %.55s has not been read.

25073 PTMAP_POINT_NOT_INIT Point not initailized

25074 PTMAP_EXTERNAL_INT External Interrupt Received.

25075 PTMAP_BAD_CONVERSION %.32s Bad Conversion for Get

25076 PTMAP_NO_ADHOC_PRIV Point By Address request denied - no privileges
25077 PTMAP_LP_TYPE_MISMATCH Local point data type mismatch

25078 PTMAP_LP_MSFT_EXCEPTION Microsoft exception

25079 PTMAP_LP_UNKNOWN_ERROR Unknown error

25080 PTMAP_POINT_NOT_FOUND Point not found in local Point Manager

25081 PTMAP_REQUEST_NOT_FOUND Request not found in local Point Manager
25082 PTMAP_REQUESTOR_NOT_FOUND Requestor not found in local Point Manager
25083 PTMAP_POINT_NOT_LOCAL Point %s is not local

25084 PTMAP_REQUEST_NOT_SUPPORTED | Request type is not supported in local Point Management
25085 PTMAP_LP_TYPE_UNSUPPORTED Local point data type is not supported

25086 PTMAP_LP_INVALID_ACCESS_KEY Local Point Management access key is invalid
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25087 PTMAP_LP_POINT_ADDED Point already added in local point manager
25088 PTMAP_LP_REQUEST_ADDED Request already added in local point manager
25089 PTMAP_NO_ONALARMACK OnAlarmAck is not active.

Error Messages from Point Translation Process

Error codes that can be sent from the Point Trans ation Process are;

Number Defined Constant Description

26000 PTX_NORMAL Normal successful completion

26001 PTX_UNKNOWN_SEGMENT Unknown Segment Sent - See err_ref for Segment Number
26002 PTX_ MISSING_DEVCOM_PROC Devcom process ID not found in SC files
26003 PTX_FR_NOT_FOUND Factory resource ID not found in data base
26004 PTX_POINT_NOT_FOUND Point ID not found in data base

26005 PTX_PTMGMT_OWNER_NOT_FOUND | Point Manager owner not found in data base
26006 PTX_HAS_NOT_EU_CONV Specified Point has no Eu Conversion

26007 PTX_PT_TYPE_OWNER_NOT_FOUND | Point Type owner not found in data base
26009 PTX_DEVICE_NOT_IN_SC No Device in SC device file for devcom proc =
26010 PTX_PTMGMT_DEVCOM_DB No Point Manager in DB for devcom proc =
26011 PTX_DERIVE_PT_NOT_IN_SC Point not found in SC derive file =

26012 PTX_PTMGMT_DERIVE_PT_DB No point manager in DB for derive point =
26013 PTX PTMGMT_OWN_DEVICE_DB No point manager in DB for device point =
26014 PTX_DEVICE_NOT_IN_DB No device in DB for device id =

26015 PTX_DEVICE_PT_NOT_IN_SC Point not found in SC device file =

26016 PTX_PT_TYPE_NOT_IN_DB No point type in DB for point =

26017 DYN_CFG_SEG_ERR Unrecognized segment in dyn cfg msg

26018 DYN_CFG_BAD_KEY_ERR Key not valid for %s file

26019 DYN_CFG_NO_FILE_ERR Could not write sc_path:dyn_cfg.cfg

26020 DYN_CFG_BAD_SEQ_ERR Unexpected sequence number

26021 DYN_CFG_BAD_SENDER_ERR Unexpected sender:

26022 PTX_PT_STRUCT_NOT_VALID Structure point is not properly defined for type =
26030 PTX_ADHOC_NO_ADDRESS Point By Address requires a Device Address
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26030 PTX_ADHOC_NO_DEVICE Point By Address requires a Device Specification
26030 PTX_ADHOC DEV_NOTFOUND Point By Address Device (%.32s) not found.
26030 PTX_ADHOC_PTM_NOTFOUND Point By Address Device (%.32s) has not Point Manager.
26030 PTX_ADHOC_TYPE_NOTFOUND Point By Address Type (%.32s) not found.

26030 PTX_ADHOC_BAD_SCAN Invalid Point By Address Scan Rate (%.20s).
26030 PTX_ADHOC_BAD_OFFSET Invalid Point By Address Bit Offset (%.20s).
26030 PTX_ADHOC BAD_ELEM Invalid Point By Address Array Elements (%.20s).
26030 PTX_ADHOC_BAD_ACCESS Invalid Point By Address Access Mode (%.20s).
26030 PTX_ADHOC_BAD_ADDR_TYPE Invalid Point By Address Address Type (%.32s).
26040 PTX_ADHOC_BAD_TYPE Invalid Point By Address Data Type (%.32s).
26041 PTX_ERR_EXTREF_INV_REF Invalid concentrated point reference (%s)




Chapter 9. CIMPLICITY to Windows Server

About the CIMPLICITY to Windows Server

The CIMPLICITY to Windows Server (CWSERYV) lets you access CIMPLICITY point datafrom
other Microsoft Windows products such as Microsoft Excel. CWSERV uses the Microsoft standard
of Dynamic Data Exchange (DDE). With CWSERV, you can use your favorite software package that
supports DDE to monitor, analyze, report, or modify CIMPLICITY point data.)

=/ Note: Consult the Microsoft Web site for alist of Windows operating systems that are supported

=

for DDE.

CWSERV with Microsoft Excel

CWSERV with Microsoft Excel

Y ou can use CWSERV on a Microsoft Excel spreadsheet to display point information, and to update
setpointsin the CIMPLICITY point database.

) Important: Beginning with CIMPLICITY v9.0, CWSERV supports point names that are longer
than 32 characters. However, it supports a maximum of 255 characters that includes both the point
ID and point attribute.

Example

A CIMPLICITY project is running.

The following macro is used in an Excel spreadsheet to display the value of a point in that project.
=CWBERV| PO NT! poi nt Nane. VALUE

Where

poi nt Nane isthe point ID

. VALUE isthe VALUE attribute.

The maximum length for the point ID is 255 - 6 characters = 249 characters.


http://www.microsoft.com
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Start CWSERV.

Display point data.

3 Modify point data.

1. Sart CWSERV

The first time you enter point information into a spreadsheet, the following dialog box will be
displayed:

= Microsoft Excel

9 Remote data not accessible. Start application 'C\WSERY.EXE'?

[ Mo | [ Hew |

This dialog box will also be displayed if you open a spreadsheet that contains CWSERV commands
and the CWSERYV server is not active.

Click Yesto start CWSERV.
This dialog box will appear every time you open the spreadsheet:

= Microsoft Excel

9 This document contains links. Re-establish links?

[ o | [ Hew |

Click Yesto reconnect to CWSERYV to access data. If CWSERYV is not running, you will be asked if
you want to start it. Click Yesto start CWSERV.

If you are connecting to the project for the first time, or your login timeout has expired, the
CIMPLICITY Login dialog box for the project is displayed.
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= CIMPLICITY® Login - TEST

Username : || 0K

Paszsword : I Cancel I

[ Save Username + Password

Enter your CIMPLICITY username and password and click OK. Y our spreadsheet will now start to
display the CIMPLICITY data you requested in the CWSERYV commands.

CWSERYV Icon
While the server is active, you will see thisicon on your terminal screen:

R

-t

2. Display Point Data

1. Select the cell where you want the point information to appear.

2. Enter the CWSERYV formulain the cell, then press Enter.
For example, to display the raw value for the point CWSERV_VIRT, you would type:
=cwserv|point!cwserv_virt.raw_value

To display an array in a Microsoft Excel spreadsheet:

3. Select arange of cells (horizonta or vertical) where you want the point information to appear.

4. Enter the CWSERV formula, and enclose the point information within single quotes, then press
Ctrl+Shift+Enter.

For example, to display the raw values for the ten-item array CWSERV_ARRAY in acolumn
on your spreadsheet, you would type

=cwserv|point!'cwserv_array.raw_vaue[0:9c]'

3. Modify Point Data

3. Modify Point Data
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Y ou can write Excel macros to update setpointsin CIMPLICITY software from a spreadsheet. These
macros will use the DDE POKE request. Y ou can use this request to change the value or raw_value
attributes of a CIMPLICITY point.

(1) Important: Setpoint security isnot enforced. A user can set any CIMPLICITY point that has
write access, regardless of the setpoint security restrictions configured within the CIMPLICITY
system. Y ou must establish appropriate operational practices and procedures to prevent undesired
setpoint operations, and users must follow these practices and procedures carefully.

Visual Basic Format

(8]
[N

a1
L@m"
D

Performance considerations.

o1 ‘w
SE
L]

®

0
w

Macro implementation.

(62
Em‘
D

3.1. Visual Basic Format

1. Enter the Sub procedure name on the first line.

2. Enter channel= Application.DDEInitiate("cwserv","point") on the second line to open the
CWSERYV channel.

3. Enter Application.DDEPoke channel, "<point_id>.<attribute>", <sheet |ocation> for each
setpoint you want to perform.

4. Enter Application.DDETerminate channel to close the channel.
5. Enter End Sub to terminate the Sub procedure.
Macro Example
Sub Poke()
channel = Application.DDEInitiate( app:="cwserv", topic:="point")
Set rangeToPoke = Wor ksheet s(" Sheet 1"). Range("Al")
Appl i cati on. DDEPoke channel , " PO NT1.val ue", rangeToPoke

Appl i cati on. DDETer i nat e channel



Open Interface API Reference | 9 - CIMPLICITY to Windows Server | 504

End Sub

3.2. Performance Considerations

When you perform alarge number of DDE POKE requests from an application such as Microsoft
Excel, the DDE server application may fall behind. Under Excel, thiswill cause some requests to

timeout and fail.

To avoid this condition, insert delays in your setpoint macros as follows:

ManyPoi nt s

channel =I NI TI ATE(" cwserv", "poi nt")

=PCKE( channel , " poi nt 001.
=PCKE( channel , " poi nt 002.
=PCKE( channel , " poi nt 003.
=PCKE( channel , " poi nt 004.
=WAI T(NOW) + "00: 00: 01"
=PCKE( channel , " poi nt 005.
=PCKE( channel , " poi nt 006.
=PCKE( channel , " poi nt 007.
=PCKE( channel , " poi nt 008.
=WAI T(NOW) + "00: 00: 01"
=PCKE( channel , " poi nt 009.
=PCKE( channel , " poi nt 010.
=PCKE( channel , " poi nt 011.
=PCKE( channel , " poi nt 012.

=TERM NATE( channel )
=RETURN( )

val ue
val ue
val ue
val ue
)

val ue
val ue
val ue
val ue
)

val ue
val ue
val ue
val ue

" Sheet 1! D4)
" Sheet 1! D5)
" Sheet 1! D6)
" Sheet 1! D7)

", Sheet 1! E4)
", Sheet 1! E5)
", Sheet 1! E6)
", Sheet 1! E7)

", Sheet 1! F4)
", Sheet 1! F5)
", Sheet 1! F6)
", Sheet 1! F7)

Depending on the performance and configuration of your computer, your delay requirements may

vary.

3.3. Macro Implementation

1. Select alocation on your spreadsheet where you want to enter the point's setpoint value. Make a
note of the sheet name and cell location.

2. If you have not already done so, select Toolbars on the View menu and activate the Drawing

toolbar.

3. Select Record Macro on the Tools menu on your spreadsheet.

4. Select Record New Macro on the Record Macro submenu. The Record New Macro dialog box

will open.

5. Enter your new macro name in the Macro Name box.
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6. Click Options.

7. Select ThisWorkbook from the Store I n input box.
8. Select M S Excel 4.0 Macro from the L anguage box.
9. Click OK.

A new Macro sheet will be created and the macro name will be placed in thefirst cell (R1C1) of
the sheet.

10. Select Record Macro on the Tools menu.

11. Select Stop Recording on the Record Macro submenu.

12. Enter your commands in the cells under the macro name on the Macro page.

13. Go back to your sheet.

14. Click Create Button on the Drawing toolbar.

15. Create a button on the spreadsheet. When you do this, the Assign Macro dialog box will open.
16. Select the setpoint macro from the Assign Macro dialog box.

Whenever a user enters the setpoint in the cell referenced by the macro, then clicks the button,
the setpoint value will be sent to CIMPLICITY software.

Sample Soreadsheets and Macros
Sample Spreadsheets and Macros

Two spreadsheet and macro sets are given here. The first spreadsheet and macro show you how
to display all the attributes of a single point, and perform a setpoint on that point. The second
spreadsheet and macro show you how to display the raw values for an array point and perform a
setpoint on the entire array.

Single Point Example

The following spreadsheet was configured to display al available point attributes for
CWSERV_VIRT, and to let the user perform a setpoint on that point.
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1] ? | 3 [ 4
|1 |Spreadsheet to test CWSERY functions
| 2 |Using TEST project and CWSERY_VIRT point
3
I Attribute Value
L9 | Value 50
| 6 | State MORMAL
L7 ] Disp. Format %o-d
L 8 | EU Label HA
19 | Alarm High 80
110 ] Warning High 80
|11 | Warning Low 20
112 | Alarm Low 10
113 | Display High 100
| 14 | Display Low 0
1 15 | Alarm Enabled 1
| 16 | Warning Enabled 1
|17 | Init State 1
18 Set
E [Change Value: | 40]
20 |

The formulas that appear in cells R5C3 through R17C3 are:

R5C3 | =cwserv|pointlcwserv_virt.value

R6C3 | =cwserv|pointlcwserv_virt.state

R7C3 | =cwserv|point!cwserv_virt.disp_format

R8C3 | =cwserv|pointlcwserv_virt.eu_label

R9C3 | =cwserv|point!cwserv_virt.alarm_high

R10C3 | =cwserv|pointlcwserv_virt.warn_high

R11C3 | =cwserv|pointlcwserv_virt.warn_low

R12C3 | =cwserv|point!lcwserv_virt.alarm_low

R13C3 | =cwserv|point!cwserv_virt.disp_high

R14C3 | =cwserv|pointlcwserv_virt.disp_low

R15C3 | =cwserv|point!cwserv_virt.alarm_enabled

R16C3 | =cwserv|pointlcwserv_virt.warn_enabled

R17C3 | =cwserv|point!cwserv_virt.init_state

The following macro is the one associated with the Set button above.

set poi nt

channel =I NI TI ATE( " cwserv", "poi nt")

=POKE( channel , "cwserv_virt.val ue", Sheet 1! R19C3)
=TERM NATE( channel )

=RETURN( )
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To change the setpoint, enter the new point valuein cell R19C3, then click Set.
Array Point Example

The following spreadsheet was configured to

* Display the raw valuesfor CWSERV_ARRAY, an array point with ten (10) elements, and
* Let auser perform a setpoint on the array:

1] 2 | 3 | 4 [ 5 |

| 1 |Spreadsheet to test CWSERY functions
| 2 |Using TEST project and CWSERY_ARRAY point

3
4| Attribute Value |Hew Walue
|9 | Value[0] 10 20
| 6 | Value[1] 11 21
L7 Value[2] 12 22
| & | Value[3] 13 23
19| Value[4] 14 24
|10 | Value[i] 15 25
11| Value[6] 16 26
112 | Value[7] 17 27
113 | Value[d] 19 28| | Set
IEN Value[9] 10 29
115 |
The procedureis as follows:

1. Highlight the number of rows or columns to match the number of elements of the row to be
displayed. (Cells R5C3 through R14C3 were selected.)

2. Enter the SCSERV command. For example,

=cwserv|point!'cwserv_array.raw_value[0:9c]'

3. Press Ctrl+Shift+Enter on the keyboard.

|5/ Note: ' You must press Ctrl+Shift+Enter when entering aformulafor arange of cells on
the spreadsheet. If you press Enter, only thefirst cell of the range will contain data. In the case
of array points, this meansthat only the first array element's value is displayed.

The following macro is the one associated with the Set button above.

Array

channel =I NI TI ATE( " cwserv", "poi nt")

=PCKE( channel , "cwserv_array. raw_val ue[ 0: 9] ", Sheet 1! R5C4: R14C4)
=TERM NATE( channel )

=RETURN()
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To change the setpoint, enter the new values in R5C4 through R14C4, and click Set.

Command Syntax for CWSERV

Command Syntax for CWSERV

Generally, a DDE command consists of three elements - the name of the service being used, the
topic, and the item.

For the CIMPLICITY to Windows Server:

» The serviceis CWSERV.

* The topics supported are POINT and SY STEM. Use the Point topic to display CIMPLICITY
point information. Use the System topic to display CWSERV system information.

* The items supported for the POINT topic correspond to various point attributes (page 509)
such as value, alarm limits, and point state.

* The items supported for the SY STEM topic are FORMATS, SYSITEMS, TOPICS, and HELP.

The format of a particular DDE command depends on how it has been implemented in the
application where you are using it.

Microsoft Excel Example
Microsoft Excel Example

The syntax for a CWSERV command in a Microsoft Excel spreadshest, is:

=cwser V| poi nt! <poi nt _i d>. <attri but e>[ n: nD]

Where

< is the CIMPLICITY Point ID whose data is being retrieved. You may enter an unqualified or fully qualified
point_id> | (by project or node name) Point ID.

<attribute> | is the point attribute (page 509) of interest. If you do not enter an attribute, CWSERV uses "VALUE" as
the default.

n:m is the range of array elements desired. If you do not enter a range, CWSERYV uses "[0]" as the default.
Enter "[n]" to specify a single element of an array.

D If you have requested a range of elements, use this field to specify the display format. Enter "C" to display
the elements in a column, or "R" to display the elements in a row. If you do not enter a display format,
CWSERYV uses "C" as the default. Note: Consult the CIMPLICITY Help Desk for updated examples.
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Sample CWSERV Commands

This syntax will display the value of the point ANALOG_POINT:

=cwser v| poi nt ! anal og_poi nt

This syntax will display the current state of the point ANALOG_POINT:

=cwser V| poi nt! anal og_poi nt. state

This syntax will display the sixth through tenth values of the array point ARRAY _POINT in arow:

=cwserv| poi nt!"array_point.val ue[5: 9R]"

This syntax will display the value of the point ANALOG_POINT inthe TEST project:

=cwserv| poi nt!\\test\anal og_point.val ue

Point Topic Attributes

Point Topic Attributes

The following point attributes can be displayed:

- ALARM_ENABLED
« ALARM_HIGH

« ALARM_LOW

- DISP_FORMAT

- DISP_HIGH

- DISP_LOW

« ELEMENTS

« EU_LABEL

« INIT_STATE

« LENGTH

« RAW_VALUE

. SIZE

. STATE

- TYPE

« VALUE

« WARN_ENABLED
« WARNING_HIGH
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* WARNING_LOW

ALARM_ENABLED

Indicates whether high/low alarms are enabled or disabled for this point. Y ou will see one of the
following values:

0 | High/Low alarm messages are disabled for the point.

1 | High/Low alarm messages are enabled for the point.

ALARM_HIGH

Displays the Alarm High value for the point. Thisfield is only valid for the following point types:

- ANALOG
- APPL

If the point's value exceeds this number, the point isin ALARM HIGH state.

ALARM_LOW

Displaysthe Alarm L ow value for the point. Thisfield is only valid for the following point types:

- ANALOG
- APPL

If the point's value is less than this number, the point isin ALARM LOW state.

DISP_FORMAT

Displays the format used when displaying the point's value in Alarm Viewer, Status Log messages,
or CimView.

DISP_HIGH

Displays the high limit for the display value for this point. Thisfield isonly valid for the following
point types:

* ANALOG
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« APPL

DISP_LOW

Displays the low limit for the display value for this point. Thisfield isonly valid for the following
point types.

- ANALOG
- APPL

ELEMENTS

Displays the number of elements contained in the point.

EU_LABEL

Displays the engineering units label for the point. The label can be up to eight (8) characterslong.

INIT_STATE

Indicates whether the point is enabled or disabled. Y ou will see one of the following values:

0 | The point is disabled

1 | The point is enabled.

LENGTH

Displays the length of the point. Thisfield is only meaningful for the following point types:

* BITSTRING
* OCTETSTRING

RAW_VALUE

Displays the raw value of the point.
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SZE

Displays the size of the data.

STATE

Displays the current state of the point.

The point's current state depends on its point class and alarm conditions.

For al point classes, the states that can be displayed are:

NORMAL

The point's value is within normal limits, and no alarms are outstanding.

UNAVAILABLE | If the point is a device point, communications with the device have failed, and the point can no longer

be read. If the point is a virtual point, one or more of the source points that comprise this point is
unavailable.

For Analog and APPL point classes, the additional states that can be displayed are:

ALARM The point's value is greater than the high alarm limit.

HIGH

ALARM The point's value is less than the low alarm limit.

LOW

WARNING The point's value is greater than the warning high limit and less than the alarm high limit.

HIGH

WARNING The point's value is less than the warning low limit and greater than the alarm low limit.

LOW

OUT OF The point is an Analog or APPL device point with engineering units conversion, and its value exceeds
RANGE one of its conversion limits.

For the Digital (Boolean) point class, the additional states that can be displayed are:

ALARM The point's value is in the alarm state.
WARNING | You will only see this message if Enable Alarms has been reset, Enable Warning is set, and the point's
value is in the alarm state.

Displays the point's type. Y ou will see one of the following:

+ BOOLEAN
* BITSTRING
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* OCTETSTRING

* CHARACTERSTRING

* UNSIGNED INTEGER 1
* UNSIGNED INTEGER 2
* UNSIGNED INTEGER 4
* INTEGER 1

* INTEGER 2

* INTEGER 4

* FLOATING POINT

* STRUCTURE

|5/ Note: OCTETSTRING points are not currently supported by CWSERV. If you try to display
such apoint's VALUE or RAW_VALUE attribute, "#NAME?" will be displayed on the Excel
Spreadsheet.

VALUE

Displays the converted (EU) value of the point. If there is no conversion, the raw value is displayed.
If you do not enter an attribute in the CWSERV command, thisis the default attribute that is
di spl ayed. RAW VALUE.

Displays the raw value of the point.

WARN_ENABLED

Indicates whether high/low warnings are enabled or disabled for this point.

0 | High/Low warning messages are disabled for the point

1 | High/Low warning m essages are enabled for the point.

WARNING_HIGH

Displays the Warning High value for the point. Thisfield isonly valid for the following point types:

- ANALOG
- APPL

If the point's value is greater than this number, but less than the Alarm High number, the point isin
WARNING HIGH state.
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WARNING_LOW

Displays the Warning L ow value for the point. Thisfield isonly valid for the following point types:

- ANALOG
- APPL

If the point's value is less than this number, but greater than the Alarm L ow number, the pointisin
WARNING LOW state.

Command Syntax for System Topic

Command Syntax for System Topic

The System topic contains information about CWSERV .

Y ou can display:
« Formats supported by CWSERV.
+ System items supported by CWSERV .

* Topic supported by CWSERV.
* Help information about CWSERYV .

Formats

1. Select one (1) cell in the spreadsheet.

2. Type the following formulain the cell and press Enter:

=cwser V| systenl f ormat s

The resulting display should look like this:

CF_TEXT

System Items
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1. Select four (4) rows in one column in the spreadsheet.

2. Type the following formulain the first cell and press Ctrl+Shift+Enter.

=cwser V| syst enl sysitens

The resulting display should look like this:

For mat s
Hel p
Sysltens
Topi cs
Topics

1. Select two (2) rows in one column in the spreadsheet.

2. Typethe following formulain the first cell and press Ctrl+Shift+Enter.

=cwser V| systenl topi cs

The resulting display should look like this:

System
PO NT

Help

1. Select 38 rows in one column in the spreadsheet.

2. Type the following formulain the first cell and press Ctrl+Shift+Enter.

=cwser Vv| systenl hel p

The resulting display should look like this:

CIMPLICITY to Wndows Server (CWSERV):

0

This server provides clients with access to current CIMPLICITY poi nt
dat a.

The topics supported include SYSTEM and PO NT.

0
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The SYSTEM topic gives infornmation about this server.
Supported itens under the SYSTEM topic include the follow ng:
Formats: Lists all supported fornmats.
Sysltens: Lists all itens supported under the SYSTEM t opic.
Topi cs: Lists all supported Topics.
Hel p: Provi des infornmati on about this server.
0
The itens under the PO NT topic are in the foll owing format:
point _id. attr[start: endR]
point _id = tag nane of the point [REQU RED,
attr = type of point data desired [default = VALUE],
start and end = begi nning and endi ng i ndices of an array
poi nt [default = 0], and
R = Row formatting for array el enents (tab deli m nated)
[default = Col umm (<CR><LF> delim nated)].

0

Supported itens under the PO NT topic include the follow ng:
VAL UE: Poi nt data val ue. (converted).
RAW VAL UE: Poi nt raw data val ue (non-converted).
STATE: Current state of the point.
TYPE: Data type.
LENGTH: Length of point data.
ELEVENTS: Nunber of elenents in the point for an array point.
S| ZE: Si ze of point data.
DI SP_FORVAT: Display fornat.
EU LABEL: Engi neering units | abel.

ALARM HI GH: Hgh alarmlinmt.
ALARM LOW Low alarmlimt.

WARN_HI GH: H gh warning limt.
WARN L OW Low warning limt.

DI SP_HI GH: Hi gh display limt.

Dl SP_LOW Low display limt.

I NI T_STATE: Initial state of point.

LARM ENABLED: 1 if the alarmis currently enabl ed.
WARN ENABLED: 1 if the warning linmts are currently enabl ed.

Error Messages

If the VALUE or RAW_VALUE field displays "******" 'there is a problem reading the point data
from the device.

If afield displays "#N/A", the attribute you requested does not contain a value.

If afield displays "#NAME?", you can have one of several problems; for example:

* You have entered an invalid Point ID or attribute name.
* The attribute is not supported by the point type.
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* CWSERV does not support the point type for value displays.

When you see a"#NAME?" error in afield, check your project's Status Log file for detailed
information on the cause of the problem.

Remote Access of CWSERV on Supported Operating
Systems

Remote Access of CWSERV on Supported Operating Systems

Y ou can access CWSERYV from a networked supported operating system using Microsoft NetDDE.
This requires that you first set up a DDE Share on the Server node where CWSERYV is running.
Then, when referencing CWSERYV through DDE on the client, you must be sure to indicate that you
are using NetDDE. The following are afew notes to help in this operation.

1 Create a DDE share on the Server node.

(page
517)

2 Reference CWSERYV from a networked Windows client.

(page
518)

1. Create a DDE Share on the Server Node

1. Open acommand prompt and type:

start DDEShare

2. When the DDE Share window opens, select DDE Shares ... on the Shares menu.
3. Click Add a Share....

A DDE Share Properties dialog opens.

4. Enter CWSERV$ as the Share Name.
5. In all three Application Name boxes, enter CWSERV.
6. In al three Topic Name boxes, enter POINT.

7. Check the Allow Start Application checkbox.
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8. Check the | s Ser vice checkbox.

9. Click OK.

2. Reference CWSERV from a Networked NT Client

Once you have setup the DDE Share on the server and CWSERV is running, you can access
CWSERYV from aclient node. The syntax is dlightly different than if CWSERV were running locally.
The Service or Application name becomes the node name together with NDDE$. The topic nameis
the DDE Share name you just created. The Item name remains the same as it would locally.

Service/Application name | \\nodeName\NDDE$

Topic name CWSERV$

Examplein Microsoft Excel

When accessing CWSERYV from EXCEL, you must put the Service/Application and Topic namesin
single quotes because of the '$' characters.

To access the value of the point, GEF_DEMO_ASETPT, from the node ALBP64, type the following:

"\\al bp64\ ndde$' | ' CWBERV$' | GEF_DEMO_ASETPT. val ue
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