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Introduction

The Fisher-Rosemount CHIP Interface to the PI System (CHIPtoPI) moves data from the DH6200 series CHIP software to the PI System. The interface program reads the PI point database to determine which points to read from CHIP. It then scans the CHIP database and sends exception reports to the PI system. The interface can also send values from PI to the CHIP database.

This interface runs on Microsoft Windows operating systems. The interface needs to reside on the same computer as the CHIP on Windows software from Fisher. The CHIP software communicates with the PROVOX instrumentation from Fisher. See the CHIP User Guide from Fisher for more information about this software. The Fisher-Rosemount CHIP software should be version P4.3 or later. 

Reference Manuals
OSIsoft
· PI Server manuals

· PI API Installation Instructions

· UniInt Interface User Manual
Fisher‑Rosemount

· Using DH6200‑Series CHIP Software

· Configuring DH6200‑Series CHIP Software

· Technical Reference for DH6200‑Series CHIP Software

Supported Features
	Feature
	Support

	Part number
	PI-IN-FI-CHIP-NTI

	* Platforms
	Windows (NTI 4.0, 2000, XP)

	APS Connector
	Yes

	Point Builder Utility
	No

	ICU Control
	Yes

	PI Point Types
	int16, int32, float16, float32, float64, digital, string

	Sub-second Timestamps
	Yes

	Sub-second Scan Classes
	Yes

	Automatically Incorporates PI Point Attribute Changes
	Yes

	Exception Reporting
	Yes

	Outputs from PI
	Yes

	Inputs to PI: Scan-Based / Unsolicited / Event Tags
	Scan-Based
Event Triggered

	Supports Questionable Bit
	No

	Supports Multi-character PointSource
	Yes

	Maximum Point Count
	Limited by resources

	Uses PI SDK
	No

	PINet to PI 3 String Support
	Yes

	* Source of Timestamps
	PI Server

	History Recovery
	No

	* UniInt-based

   Disconnect Startup

* SetDeviceStatus
	Yes
Yes
Yes

	* Failover
	Yes 
- UniInt Interface-Level Failover 
- Microsoft Cluster Interface-Level Failover

	* Vendor Software Required on PI Interface Node / PINet Node
	n/a

	* Vendor Software Required on Foreign Device
	Yes

	Vendor Hardware Required
	No

	* Additional PI Software Included with Interface
	Yes

	*Device Point Types
	See below

	Serial-Based Interface
	No


* See paragraphs below for further explanation.
Platforms
The Interface is designed to run on the above mentioned Microsoft Windows operating systems and greater.  

Please contact OSIsoft Technical Support for more information.

Uses PI SDK
The PI SDK and the PI API are bundled together and must be installed on each PI Interface node.  This Interface does not specifically make PI SDK calls.

Source of Timestamps

The CHIPtoPI Interface uses PI server timestamps.

UniInt-based

UniInt stands for Universal Interface. UniInt is not a separate product or file; it is an OSIsoft-developed template used by our developers and is integrated into many interfaces, such as the PI CHIPtoPI interface. The purpose of UniInt is to keep a consistent feature set and behavior across as many of our interfaces as possible. It also allows for the very rapid development of new interfaces. In any UniInt-based interface, the interface uses some of the UniInt‑supplied configuration parameters and some interface-specific parameters. UniInt is constantly being upgraded with new options and features.

The UniInt Interface User Manual is a supplement to this manual.

SetDeviceStatus

The CHIPtoPI Interface is built with UniInt 4.3.0.15. Performance has been improved on tag loading during interface startup. New functionality has been added to support non-output health tags. The Health tag with the point attribute Exdesc = [UI_DEVSTAT], is used to represent the status of the source device. The following events can be written into the tag: 

a) "Good" - the interface is properly communicating with the local CHIP database and can read values from it.  

b) "2 | Connected/No Data | "Successfully connected to CHIP" - the interface is properly communicating with the local CHIP database, but no points have been collected by the interface yet. This might be caused by no points being configured for the interface.

c) The following list of events represents the failure to communicate with the local CHIP database:
"3 | 1 devices(s) in error | CHIPService not running. CHIPtoPI Interface will need to be restarted once CHIPService is restarted." 

Please refer to the UniInt Interface User Manual.doc file for more information on how to configure health points.
Failover on Windows 

UniInt Interface-Level Failover
UniInt failover is supported by the Fisher Rosemount CHIPtoPI interface version 2.9.2.0 and later on Windows operating systems.
Microsoft Cluster Interface-Level Failover

Automatic data‑collection failover is supported on: 

· Windows NT -- Requires Microsoft Cluster Server
· Windows 2000 -- Requires Microsoft Cluster Server
· Windows XP -- Requires Microsoft Cluster Server 

Vendor Software Required

· The interface needs to reside on the same computer as the CHIP on Windows software from Fisher. The CHIP software communicates with the PROVOX instrumentation from Fisher. 
· The Fisher-Rosemount CHIP software on Windows should be version P4.3 or later. 
Additional PI Software

The PI API for interfaces is required to run the CHIPtoPI Interface in Windows. 

Device Point Types

The CHIPtoPI interface can scan data from the following Fisher Point Types:

	Local Inputs
	Remote Inputs
	Local Outputs
	Remote Outputs

	Type 1
	Remote DDPs
	Type 1
	PVs

	Type 2
	
	Type 4
	Discrete

	Type 4
	
	Type 5
	Parallel Discrete

	Type 5
	
	Type 7
	Mode

	Type 7
	
	Type 8
	SP (Type 1 only)

	Type 8
	
	Type 10
	IVP

	Type 9
	
	Type 12
	SP (Supervisory)

	Type 10
	
	Type 18
	Bias

	Type 11
	
	Type 19
	Ratio

	Type 12
	
	Type 31
	CV float

	Type 13
	
	
	DDP

	Type 14
	
	
	

	Type 18
	
	
	

	Type 19
	
	
	

	Type 21
	
	
	

	Type 31
	
	
	


For details on which attributes belonging to each of these types can be read from or written to, see the tables in section “PI Point Configuration.”
The Windows version of the CHIPtoPI Interface also has the ability to issue “request” messages to PROVOX devices and obtain data for PI points from the resulting “response” messages.  PI points that use this method to obtain data will be referred to as request/response points.  Request/response points can access information that is not in the local CHIP database, such as device integrity or performance data from PROVOX Data Highway traffic directors or bridges.  Data from these sources can provide valuable insights into the PROVOX system itself.

The structure of the request and response messages is described in Chapter 4 of Fisher’s Technical Reference for DH6200‑Series CHIP Software, TR2.0:DH6200.

Note: The time required to complete a single request/response transaction can be several hundred milliseconds.  As a result, request/response points have performance limitations and several copies of the interface may be necessary to obtain the desired scan rates for the request/response points. To eliminate the possibility of request/response points interfering with standard CHIP point types, an individual copy of the CHIPtoPI Interface will not accept points of both types.  That is, standard CHIPtoPI points and request/response points cannot be assigned to the same interface ID.  Dedicated copies of the interface must be activated for each class of points.  

Diagram of Hardware Connection

Recommended Configuration:
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Optional Configuration:
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Principles of Operation

The PI System can run on the same computer as CHIP. The PI System can also run on another computer with the CHIP computer as a PI Interface node. In this way, it is possible to have several CHIP systems on different computers sending data to a PI System. Also, running on a PI Interface node, the interface can put data into either a PI Server 2.x or a PI server 3.x. 

When reading values from CHIP, questionable status (a status code of 8 from CHIP routines) is treated the same as good status. Questionable status occurs during conditions such as loss of controller redundancy that do not affect the values. Tags with communication failures (status code 9 returned from CHIP routines) are recorded in PI with a status of I/O Timeout.  For all other unsuccessful status values from CHIP routines, PI point status is set to Bad Input. 

In addition to reading data from or writing data to standard CHIP points, the Windows version of the CHIPtoPI Interface has the ability to issue “request” messages to PROVOX devices and obtain data for PI points from the resulting “response” messages.  This capability allows a PI point to obtain data that is not in the local CHIP database.  For example, a request message can instruct a PROVOX device to respond with its integrity or other status information.  Another potential use is to obtain performance data from the highway traffic directors or bridges, such as local highway scan times.  Data from response messages can provide useful information about the operation of the PROVOX system itself.

The total elapsed time between sending a request and receiving a response from a device on the same highway as CHIP can be a tenth of a second or more.  Elapsed time between request and response from a device on a remote highway can be 0.2 seconds or more.  On heavily loaded highways, the elapsed times can be significantly longer.  The scan rates that the interface can sustain are constrained by these relatively long times per request/response transaction.  
Note: To prevent request/response points from adversely affecting the scan rate of standard CHIP points, each copy of the CHIPtoPI Interface dedicates itself to only standard CHIP points or only request/response points.  The first point added by a given copy of CHIPtoPI establishes the point class affinity for that interface instance and other points with the interface ID of the instance will only be accepted if they are in the same point class.

To effectively use the request/response capability, it is necessary to have a clear understanding of Chapter 4 of the Technical Reference for CHIP, which describes the structure of the request and response messages, and know the specific devices that constitute your PROVOX system.  As can be seen from Chapter 4 of the Technical Reference for CHIP, the format of responses for some request messages depends on the type of device.  This is an important point: identical request messages sent to different types of PROVOX devices can and do have different response message formats.  
Some request messages contain values that are specific to the PROVOX installation.  To make the CHIPtoPI Interface flexible enough to support the needs of every PROVOX installation, the CHIPtoPI Interface obtains the structures of request/response messages from external text files called request/response definition files (or simply definition files).  Each definition file specifies the exact contents of one request message and the field structure for the expected response message from one specific type of PROVOX device.  In each definition file, user‑chosen names are assigned to response fields in addition to specification of the field’s location in the response message and data type.  The section “Request/Response Definition Files” describes the syntax used in the request/response definition files and several example definition files are included with the interface.

To configure a PI point to send a request message and obtain data from the response, the CHIPtoPI Interface needs three things:

· A request/response definition file,

· The Data Highway address of the device to be sent the request, and

· The name of the field to extract from the response.

When a request/response point is added or edited, the interface will reject the point if the Data Highway address is invalid.  Otherwise, the point will be accepted even though other configuration problems may prevent the interface from obtaining data for the point (as discussed later in this section).  If the request/response definition file exists and does not contain fatal syntax errors, a compiled version of the file is loaded into the interface’s memory, replacing any previous in‑memory version of the same definition file.  The response field names will be checked for all points that use this definition file, not just the point being added or edited.  Thus, if a definition file is changed, editing one PI point that refers to the file is sufficient to refresh all other points that use the same definition file and interface ID.

When the CHIPtoPI Interface scans a request/response point, it first checks for the in‑memory version of the definition file and the existence of the response field name in the definition.  If either check fails, the digital state “Configure” is sent (through the standard exception algorithm) as the new snapshot value for the point.  If both checks pass, the in‑memory request message is sent to the Data Highway address.  The interface then waits for a response message.  If a good response message is received, the in‑memory response message structure is used to extract the named field’s value.  If there is an error in sending the request or no response is received within CHIP’s time limit, a digital state will be used for the field value as discussed at the beginning of this section.  The value is processed through the standard PI exception algorithm.  If the value passes the exception tests, it is sent to PI as the new snapshot value for the point.

The total elapsed time between sending a request and receiving a response from a device on the same highway as CHIP can be a tenth of a second or more.  Elapsed time between request and response from a device on a remote highway can be 0.2 seconds or more.  On heavily loaded highways, the elapsed times can be significantly longer.  These latencies limit the rate that the CHIPtoPI Interface can process request/response transactions.  

As discussed above, request/response transactions have relatively long latencies.  Since the response from a single request may contain fields for more than one PI point, the CHIPtoPI Interface avoids making redundant requests by specifically looking for points that can share a request/response transaction.  The search for sharable responses is done within scan classes.  When the interface receives a good response, the set of points in the scan class is searched for other points that have an identical definition file name and Data Highway address.  For points that meet these criteria, fields are extracted from the response to obtain new values for the points.  The new value for each point is subjected to the standard PI exception tests and conditionally sent to PI as the new snapshot value.  When these points are subsequently encountered during the same scan cycle, the interface notices that a new value has already been obtained and continues on to the next point in the scan class.  As a result, a single request/response transaction is performed for each unique combination of definition file name and Data Highway address in the scan class.

Installation Checklist

For those users who are familiar with running PI data collection interface programs, this checklist helps you get the CHIPtoPI interface running. If you are not familiar with PI interfaces, you should return to this section after reading the rest of the manual in detail.

1. Install the PI Interface Configuration Utility (which installs PI SDK and PI API)
2. Verify the PI API has been installed.
3. Install the interface.
4. Test the connection between the interface node and the foreign device

5. Define digital states.
6. Choose a point source.
7. If request/response points will be configured:

Create dedicated copies of the interface for request/response points.

Create the definition files that will be needed.

Use the checkformat utility to check the syntax of the definition files.

Use the chipsendreq utility to send a request to the PROVOX devices with  which the definition file will be used; verify that the response contains the expected data.

8. Configure PI points. 
Location1 is the CHIP database Index (DBI) number (or the CHIP tag name can be placed in the InstrumentTag or ExDesc field).
Location2 is the CHIP point type taken from the section titled “PI Point Configuration.” 
Location3 is the CHIP occurrence number taken from the section titled “PI Point Configuration.”
Location4 is the scan class.
Location5 is the interface instance. 
InstrumentTag is the CHIP tag name (unless the DBI is specified in Location1) for standard points or the response field name for request/response points. 
ExDesc is the CHIP tag name (unless the DBI is specified in Location1 or CHIP tag name is specified in InstrumentTag) for standard points or the definition file name for request/response points.
9. Configure the interface using the PI ICU utility or edit startup command file manually.  It is recommended to use PI ICU whenever possible.

10. Configure performance points.
11. Configure I/O Rate Tag.
12. Set interface node clock.
13. Set up security.

14. Start the interface without buffering.

15. Verify data.

16. Stop interface, start buffering, start interface.

Interface Installation on Windows
Prior to the installation of the CHIPtoPI Interface, install the CHIP NT software on the computer. OSIsoft recommends that interfaces be installed on PI Interface Nodes instead of directly on the PI Server node. A PI Interface Node is any node other than the PI Server node where the PI Application Programming Interface (PI API) has been installed (see the PI API manual). With this approach, the PI Server need not compete with interfaces for the machine’s resources. The primary function of the PI Server is to archive data and to service clients that request data. 

After the interface has been installed and tested, Bufserv should be enabled on the PI Interface Node (once again, see the PI API manual). Bufserv is distributed with the 
PI API. It is a utility program that provides the capability to store and forward events to a PI Server, allowing continuous data collection when communication to the PI Server is lost. Communication will be lost when there are network problems or when the PI Server is shut down for maintenance, upgrades, backups, or unexpected failures. 

In most cases, interfaces on PI Interface Nodes should be installed as automatic services. Services keep running after the user logs off. Automatic services automatically restart when the computer is restarted, which is useful in the event of a power failure.

The guidelines are different if an interface is installed on the PI Server node. In this case, the typical procedure is to install the PI Server as an automatic service and install the interface as an automatic service that depends on the PI Update Manager and PI Network Manager services. This typical scenario assumes that Bufserv is not enabled on the PI Server node. Bufserv can be enabled on the PI Server node so that interfaces on the PI Server node do not need to be started and stopped in conjunction with PI, but it is not standard practice to enable buffering on the PI Server node. See the UniInt Interface User Manual for special procedural information.

Naming Conventions and Requirements

In the installation procedure below, it is assumed that the name of the interface executable is chiptopi.exe and that the startup command file is called chiptopi.bat. 

When Configuring the Interface Manually

When configuring the interface manually it is customary for the user to rename the executable and the startup command file when multiple copies of the interface are run. For example, one would typically use chiptopi1.exe and chiptopi1.bat for interface number 1, chiptopi2.exe and chiptopi2.bat for interface number 2, and so on. When an interface is run as a service, the executable and the command file must have the same root name because the service looks for its command-line arguments in a .bat file that has the same root name.

Interface Directories

The PIHOME Directory Tree

The PIHOME directory tree is defined by the PIHOME entry in the pipc.ini configuration file. This pipc.ini file is an ASCII text file, which is located in the %windir% directory. A typical pipc.ini file contains the following lines:
[PIPC]
PIHOME=c:\Program Files\pipc
The above lines define the \pipc directory on the C: drive as the root of the PIHOME directory tree. OSIsoft recommends using \pipc as the root directory name. The PIHOME directory does not need to be on the C: drive.

Interface Installation Directory

The interface is installed to:

PIHOME\Interfaces\CHIPtoPI\

where PIHOME is the corresponding entry in the pipc.ini file.

Interface Installation Procedure

The CHIPtoPI Interface setup program uses the services of the Microsoft Windows Installer. Windows Installer is a standard part of Windows 2000 and greater operating systems. When running on Windows NT 4.0 systems, the CHIPtoPI setup program will install the Windows Installer itself if necessary. To install, run the CHIPtoPI_x.x.x.x.exe installation kit. 

Installing the Interface as a Windows Service

The CHIPtoPI Interface service can be created, preferably, with the PI Interface Configuration Utility, or can be created manually.
Installing the Interface Service with PI Interface Configuration Utility

The PI ICU provides a user interface for creating, editing, and deleting the interface service:
[image: image3.png]General

Unint
Discornested Statup
Debug
Falover
Perfomance Poirts
Perfamance Counters
Healh Pairts

chiptopi

Service

10 Rate

Itetface Status

Service Configuration

sevcerane  [GRGES 05|

Displayname:  [FILCHIPtoPS
Logonas: [CocalSystem
Password —
Confimpassword: [

Startup Type.

& Ao
© Manual
 Disabled

Installd services:

Create / Remave.

Create

Dependencies:  [1cpip
Bufsery

abbpdll
Alerter

ALR
Apphamt
aspret_state
AudioSty
batchil

<

Fl-abbpcl]





Service Configuration

Service name

The Service to Add box shows the name of the current interface service. This service name is obtained from the interface executable.
ID

This is the service id used to distinguish multiple instances of the same interface using the same executable. 
Display name

The Display Name text box shows the current Display Name of the interface service.  If there is currently no service for the selected interface, the default Display Name is the service name with a “PI-” prefix. Users may specify a different Display Name. OSIsoft suggests that the prefix “PI-” be appended to the beginning of the interface to indicate that the service is part of the OSIsoft suite of products.
Log on as

The Log on as text box shows the current “Log on as” Windows User Account of the interface service.  If the service is configured to use the Local System account, the Log on as text box will show “LocalSystem.” Users may specify a different Windows User account for the service to use.

Password

If a Windows User account is entered in the Log on as text box, then a password must be provided in the Password text box, unless the account requires no password.

Confirm password

If a password is entered in the Password text box, then it must be confirmed in the Confirm Password text box.
Dependencies

The Installed services list is a list of the services currently installed on this machine. Services upon which this Interface is dependent should be moved into the Dependencies list using the [image: image4.png]


 button. For example, if API Buffering is running, then “bufserv” should be selected from the list at the right and added to the list on the left. Often interface services also depend on a vendor program, such as the Fisher-Rosemount chipservice. To remove a service from the list of dependencies, use the [image: image5.png]


 button, and the service name will be removed from the “Dependencies” list.

When the PI Interface is started (as a service), the services listed in the dependency list will be verified as running (or an attempt will be made to start them). If the dependent service(s) cannot be started for any reason, then the PI interface service will not run. 

Note: Please see the PI Log and Operating System Event Logger for messages that may indicate the cause for any server not running as expected.   

[image: image6.png]


 - Add Button

To add a dependency from the list of Installed services, select the dependency name, and click the Add button.

[image: image7.png]


 - Remove Button

To remove a selected dependency, highlight the service name in the Dependencies list, and click the Remove button.  

The full name of the service selected in the Installed services list is displayed below the Installed services list box.

Startup Type

The Startup Type indicates whether the interface service will start automatically or need to be started manually on reboot.  

If the Auto option is selected, the service will be installed to start automatically when the machine reboots.  

If the Manual option is selected, the interface service will not start on reboot, but will require someone to manually start the service.  

If the Disabled option is selected, the service will not start at all.  

Generally, interface services are set to start automatically.
Create

The Create button adds the displayed service with the specified Dependencies and with the specified Startup Type.  

Remove 

The Remove button removes the displayed service. If the service is not currently installed, or if the service is currently running, this button will be grayed out.  
Start or Stop Service

To Start or Stop an interface service, use the Start button ([image: image8.png]


) and a Stop button ([image: image9.png]


) on the ICU toolbar. If this interface service is not currently installed, these buttons will remain grayed out until the service is added. If this interface service is running, the Stop button is available. If this service is not running, the Start button is available.

The status of the Interface service is indicated in the lower portion of the PI ICU dialog.
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Installing the Interface Service Manually
Help is available for installing the interface as a service at any time with the command:
chiptopi.exe –help 

Change to the directory where the chiptopi.exe executable is located. Then, consult the following table to determine the appropriate service installation command.
	Windows Service Installation Commands on a PI Interface node or a PI Server node
with Bufserv implemented

	Manual service
	chiptopi.exe –install –depend “ChipService bufserv”

	Automatic service
	chiptopi.exe –install –auto –depend “ChipService bufserv”

	*Automatic service with service id
	chiptopi.exe –serviceid X –install –auto –depend “tcpip bufserv”

	Windows Service Installation Commands on a PI Interface node or a PI Server node
without Bufserv implemented

	Manual service
	chiptopi.exe –install –depend “ChipService tcpip”

	Automatic service
	chiptopi.exe –install –auto –depend “ChipService tcpip”

	*Automatic service with service id
	chiptopi.exe –serviceid X –install –auto –depend tcpip


*When specifying service id, the user must include an id number. It is suggested that this number correspond to the interface id (/id) parameter found in the interface .bat file.
Check the Microsoft Windows services control panel to verify that the service was added successfully. One can use the services control panel at any time to change the interface from an automatic service to a manual service or vice versa. 
Viewing Local CHIP Database

There is a utility that allows users to view the current value for a CHIP tag in the local CHIP database on a node where the CHIPtoPI Interface runs.Use the chip_util.exe utility in the CHIP directory to view the CHIP database

CHIP_UTIL – Windows 
To run chip_util, go to the Start menu, select Programs, select the CHIP folder, and select the CHIP_UTIL utility. This opens a command window with the following options:
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Enter 1 to view the CHIP Local Utilities Menu
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Enter 3 to View and Operate on CHIP Database Points
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The first point displayed will be the point with the lowest DBI in the local CHIP database. To display a different tag or DBI, type N for (N)ew TAG/DBI:
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Enter either a CHIP tag name (found in either the PI tag’s ExDesc (Extended Descriptor) field or the InstrumentTag field, or enter the CHIP DBI (found in the PI tag’s Location1 field). 

This will display the selected DBI or CHIP tag:
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There are many different types of CHIP tags. The PI tag’s Location2 parameter must match the “Type” of the CHIP tag. In the above example, the tag is a Type 5, so the PI tag that is scanning this point must have Location2 = 5. The PI tag’s Location3 parameter determines which value the PI tag is scanning. For example, in the Type 5 tag above, if Location3 is set to 1, then the PI tag will be scanning the “%Process Variable”. If the Location3 value is 4, then the PI tag will be scanning the “Mode”.

To exit the chip_util utility, press the “enter” key until the window closes.

Digital States

For more information regarding Digital States, refer to the PI Server documentation.

Digital State Sets

PI digital states are discrete values represented by strings. These strings are organized in PI as digital state sets. Each digital state set is a user-defined list of strings, enumerated from 0 to n to represent different values of discrete data. For more information about PI digital tags and editing digital state sets, see the PI Server manuals.

An interface point that contains discrete data can be stored in PI as a digital tag. A Digital tag associates discrete data with a digital state set, as specified by the user.

The following digital state sets for the controller mode and the alarm status may need to be created:

	Offsett
	CHIPMode
	CHIPAlarm
	CHIPAlmComb

	0
	Zero
	No Alarm
	noalarm

	1
	Manual
	C Alarm
	C

	2
	Auto
	B Alarm
	B

	3
	RSP
	A Alarm
	CB

	4
	SUP
	D Alarm
	A

	5
	DDC
	
	CA

	6
	COM
	
	BA

	7
	HMAN
	
	CBA

	8
	
	
	D

	9
	
	
	CD

	10
	
	
	BD

	11
	
	
	CBD

	12
	
	
	AD

	13
	
	
	CAD

	14
	
	
	BAD

	15
	
	
	CBAD


The following command lines can be used as input to piconfig in order to create these digital state sets.

@table PIDS

@mode create

@istru set,state,...

Onoff,Off,On

CHIPMODE,Zero,Manual,Auto,RSP,SUP,DDC,COM,HMAN

CHIPALARM,no alarm,C alarm,B alarm,A alarm,D alarm

CHIPALMCOMB,noalarm,C,B,CB,A,CA,BA,CBA,D,CD,BD,CBD,AD,CAD,BAD,CBAD

@ends

These digital state sets need to be defined before the digital tags are defined.

System Digital State Set

Similar to digital state sets is the system digital state set. This set is used for all tags, regardless of type to indicate the state of a tag at a particular time. For example, if the interface receives bad data from an interface point, it writes the system digital state bad input to PI instead of a value. The system digital state set has many unused states that can be used by the interface and other PI clients.

PointSource

The PointSource is a unique, single or multi-character string that is used to identify the PI point as a point that belongs to a particular interface. For example, the string Boiler1 may be used to identify points that belong to the MyInt Interface. To implement this, the PointSource attribute would be set to Boiler1 for every PI Point that is configured for the MyInt Interface. Then, if /ps=Boiler1 is used on the startup command-line of the MyInt Interface, the Interface will search the PI Point Database upon startup for every PI point that is configured with a PointSource of Boiler1. Before an interface loads a point, the interface usually performs further checks by examining additional PI point attributes to determine whether a particular point is valid for the interface. For additional information, see the /ps parameter.
Case-sensitivity for PointSource Attributes

If the interface is running on a PINet node, use a capital letter (or a case-insensitive character such as a number, a question mark, etc.) for the PointSource attribute when defining points. For all other scenarios, the case of the PointSource is insignificant.
In all cases, the PointSource character that is supplied with the /ps command-line argument is not case sensitive. That is, /ps=F and /ps=f are equivalent. One only needs to be careful with the case of the PointSource during point definition, and only if the interface will be running on a PINet node communicating to a PI Server.

Reserved Point Sources

Several subsystems and applications that ship with PI are associated with default PointSource characters The Totalizer Subsystem uses the PointSource character T, the Alarm Subsystem uses G and @, Random uses R, RampSoak uses 9, and the Performance Equations Subsystem uses C. Do not use these PointSource characters or change the default PointSource characters for these applications. Also, if one does not specify a PointSource character when creating a PI point, the point is assigned a default PointSource character of Lab (PI3). Therefore, it would be confusing to use Lab as the PointSource character for an interface.

Note: Do not use a PointSource character that is already associated with another interface program. However it is acceptable to use the same PointSource for multiple instances of an interface.
PI Point Configuration

A PI point or tag is a single parameter from a CHIP point. For example, a process variable and a set point are part of the same point in the Fisher system. In the PI System, these parameters are stored as two separate tags. The following PI point attributes determine how values are interpreted as they are moved from CHIP to PI or PI to CHIP.

Point Attributes 

The PI point is the basic building block for controlling dat flow to and from the PI server. A single point is configured for each measurement value that needs to be archived.
Tag

A tag is a label or name for a point. Any tag name can be used in accordance with the normal PI point naming conventions.

Length

The length of the Tag field is limited by the version of the PI API, the version of the PI Server, and sometimes by a specific Interface.  The table below explains this in more detail.  When the maximum possible lengths differ for the software installed on site, the shortest length applies. 

	PI API
	PI Server
	Maximum Length

	1.6 or higher
	3.4.370.x or higher
	1023

	1.6 or higher
	Below 3.4.370.x
	255

	Below 1.6
	3.4.370.x or higher
	255

	Below 1.6
	Below 3.4.370.x
	255


Point Source

The PointSource is a unique, single or multi-character string that is used to identify the PI point as a point that belongs to a particular interface.  For additional information, see the /ps command-line parameter and the “PointSource” section.

Point Type

Typically, device point types do not need to correspond to PI point types. For example, integer values from a device can be sent to floating point or digital PI tags. Similarly, a floating-point value from the device can be sent to integer or digital PI tags, although the values will be truncated. 

Negative integer values can be sent to PI.

Float16, float32, int16, int32, digital, and string point types are supported on PI 3 Servers. For more information on the individual point types, see PI Server Manuals. 
Location1

This is the CHIP DBI (database index). If Location1 is 0, the CHIP tag name must be in the InstrumentTag or in the beginning of the Extended Descriptor. Note that the interface will convert the CHIP tag name to its corresponding DBI upon startup. If at any time the DBI for any tag changes, the affected PI tag will need to be re-added to the interface, or the interface will have to be stopped and restarted. To cause the tag to be re-added to the interface, modify a benign tag attribute field, such as the descriptor. The interface will pick up the change, re-add the tag to the interface, and re-obtain the DBI. 

For request/response points, indicated by Location2=0, Location1 is not used.

Location2

This is the CHIP point type for inputs and local outputs (see Table B-6 of the CHIP User Manual, UM4.10:DH6215) or 0 for request/response points (supported only on Windows). The sign of this parameter determines the direction of data transfer. If this value is positive, the value is transferred from CHIP to PI. If this is the negative of the CHIP point type, values are sent from PI to CHIP.  The exception to this is when sending data to the CHIP Highway points, where the sign is positive. 

Location3

This determines which CHIP parameter is associated with this PI tag for local inputs and outputs. Location2 determines how this parameter is interpreted (see tables below).

For request/response points, this attribute contains the PROVOX Data Highway address of the device to which the request is to be sent.  For this attribute, the Data Highway address is a three‑digit integer hdd where h is the highway number and dd is the device.  That is, Location3 is a Fisher PROVOX 
@h-dd address without the @ and – punctuation.  Valid ranges for Location3 are 000 to 006 for network devices or h00 to h30 for local highway devices where h is 1 to 8.  For example, Location3 would be 204 for device 4 on highway 2 (corresponding to PROVOX address @2‑04).

Location4

Scan-based Inputs

For interfaces that support scan-based collection of data, Location4 defines the scan class for the PI point. The scan class determines the frequency at which input points are scanned for new values. For more information, see the description of the /f parameter in the section called “Startup Command File”.

Trigger-based Inputs and Output Points

Location 4 should be set to zero for these points.

Location5

This is the CHIP System Number or the interface ID number. It is used when more than one copy of the interface is running with the same PointSource, possibly on different computers. In the case of copies on different computers, this parameter differentiates between points with the same DBI on different CHIP systems. If the interface ID number is specified in the interface startup command file, only points with Location5 matching the /ID number are loaded. If the startup command file does not specify an interface ID number or it specifies -1, all the tags with matching PointSource are loaded, i.e. Location5 is ignored.  Interface ID must be in the range -1 to 99, inclusive.

InstrumentTag

Length

The length of the InstrumentTag field is limited by the version of the PI API, the version of the PI Server, and sometimes by a specific Interface.  The table below explains this in more detail.  When the maximum possible lengths differ for the software installed on site, the shortest length applies.

	PI API
	PI Server
	Maximum Length

	1.6 or higher
	3.4.370.x or higher
	1023

	1.6 or higher
	Below 3.4.370.x
	32

	Below 1.6
	3.4.370.x or higher
	32

	Below 1.6
	Below 3.4.370.x
	32


If Location1 is 0, the InstrumentTag field should contain the CHIP tag name. For compatibility with previous versions of PI CHIP, this field or the ExDesc field can contain the CHIP tag name. 

For request/response points (Location2=0), which are supported only on Windows, this attribute must be set to the response field name.  Leading white space is ignored and the first trailing white space character terminates the field name (the syntax for request/response definition files does not permit white space in field names).  The field name may also be enclosed in single quotes, although there is probably no reason to do so.  If the first non‑white space character is a single quote, characters between the opening single quote and matching closing single quote are taken as the field name.  Any characters following the closing quote are not part of the field name.  After the opening single quote, two single quote characters in succession indicate a literal single quote that is part of the field name.

ExDesc

Length

The length of the Extended Descriptor field is limited by the version of the PI API, the version of the PI Server, and sometimes by a specific Interface.  The table below explains this in more detail.  When the maximum possible lengths differ for the software installed on site, the shortest length applies.

	PI API
	PI Server
	Maximum Length

	1.6 or higher
	3.4.370.x or higher
	1023

	1.6 or higher
	Below 3.4.370.x
	80

	Below 1.6
	3.4.370.x or higher
	80

	Below 1.6
	Below 3.4.370.x
	80


CHIP Tag Name

The Extended Descriptor can be used to specify a number of attributes for the CHIPtoPI Interface tag. If Location1 is 0 and the CHIP tag name is not defined in the InstrumentTag field, the first 16 characters of the Extended Descriptor should contain the CHIP tag name.

LCP Status Word Bit or the EDCD Statuses

You can also use the Extended Descriptor to specify the bit to extract in the LCP Status Word or the EDCD statuses. Use the syntax:

BIT=X, where X is the bit number from 1 to 32. 

If the BIT option is not specified for a LCP Status Word tag or if the BIT option is set to 0, the whole status word is stored into PI.

Occurrence Number

You can also use the Extended Descriptor to specify the Occurrence number for point type 100 DDP Highway Outputs. Use the syntax:

DDP=x, where x is the occurrence number.

Structure of the Request and Response Messages

For request/response points, the Extended Descriptor must contain the name of the file that defines the structure of the request and response messages.  
The Extended Descriptor may also contain other UniInt or interface‑specific point configuration information.  The contents of the Extended Descriptor are interpreted according to the first of the following syntax summaries that matches (where elements enclosed in square brackets are optional):

[whitespace][UniInt key(s)]FILE=’filename’[UniInt key(s)]

[whitespace][UniInt key(s)]FILE=filename
[whitespace]’filename’[UniInt key(s)]

[whitespace]filename
If one of the FILE= forms is used, white space may optionally be used on either side of the equal sign. 

If filename is enclosed in single quotes, two single quote characters in succession indicate a literal single quote that is part of filename.  For example, the following Extended Descriptor contents

FILE=’embedded’’quote’

specifies a filename of embedded’quote.

If filename is unquoted, any trailing white space is considered to be part of filename.

The filename may be a relative or absolute path for the specific operating system on which the interface is executing.  If the filename is a relative path and the /rrdir= argument is present on the command-line, the directory named in the /rrdir= argument will be prefixed onto filename to form the file path that is opened.  If the resulting file path is not absolute, it will be relative to the current working directory of the interface.

The syntax of file path specifications depends on the operating system that is running the CHIPtoPI Interface.  Therefore, the CHIPtoPI Interface uses different criteria for deciding whether the filename in an Extended Descriptor is a relative or absolute path.

The native path specification syntax on Windows uses a leading “\” to indicate an absolute path.  Windows also accepts “/” as an alternative to “\”.  The CHIPtoPI Interface considers a file name that begins with either slash to be an absolute path specification.  A Windows path may also contain a drive letter followed by a colon.  Since colons are only allowed as the delimiter for a drive specification, the CHIPtoPI Interface also considers a filename containing “:” to be an absolute path specification.  If concatenating the –rrdir directory string with filename does not produce an absolute path, the path will be relative to the current directory of the interface, which depends on how the interface was started.  If the interface is installed as a Windows Service, its current directory will be \winnt\system32.  If the interface is started from a command window, the current directory established in the command window will be inherited by the interface.

Due to the long latencies of request/response transactions, the interface attempts to minimize the number of requests that are actually sent.  If two or more points in the same scan or event‑triggered class have the same filename and device address (Location3), the points can share the response from a single request.  
Note: Since some operating systems support case‑sensitive file names, the interface’s comparison of filenames for the purpose of sharing responses is also case sensitive.  Even though the operating system may ignore case in file names, the case of the filenames in two points must match exactly for the points to share a request/response transaction.
Note: The EVENT= or TRIG= options discussed below may be used to configure a request/response point as an event‑based input.  

Performance Points

For UniInt-based interfaces, the extended descriptor is checked for the string “PERFORMANCE_POINT”. If this character string is found, UniInt treats this point as a performance point. See the section called “Performance Points.” 

Trigger-based Inputs

For trigger-based input points, a separate trigger point must be configured. An input point is associated with a trigger point by entering a case-insensitive string in the extended descriptor (ExDesc) PI point attribute of the input point of the form:

keyword=trigger_tag_name
where keyword is replaced by “event” or “trig” and trigger_tag_name is replaced by the name of the trigger point. There should be no spaces in the string. UniInt automatically assumes that an input point is trigger-based instead of scan-based when the keyword=trigger_tag_name string is found in the extended descriptor attribute.

An input is triggered when a new value is sent to the Snapshot of the trigger point. The new value does not need to be different than the previous Snapshot value to trigger an input, but the timestamp of the new value must be greater than (more recent than) or equal to the timestamp of the previous value. This is different than the trigger mechanism for output points. For output points, the timestamp of the trigger value must be greater than (not greater than or equal to) the timestamp of the previous value.

Conditions can be placed on trigger events.  Event conditions are specified in the extended descriptor as follows:

Event=‘trigger_tag_name’ event_condition

The trigger tag name must be in single quotes.  For example,

Event=‘Sinuoid’ Anychange
will trigger on any event to the PI Tag sinusoid as long as the next event is different than the last event.  The initial event is read from the snapshot.  

The keywords in the following table can be used to specify trigger conditions.
	Event Condition
	Description

	Anychange
	Trigger on any change as long as the value of the current event is different than the value of the previous event.  System digital states also trigger events.  For example, an event will be triggered on a value change from 0 to “Bad Input,” and an event will be triggered on a value change from “Bad Input” to 0.  

	Increment
	Trigger on any increase in value.  System digital states do not trigger events.  For example, an event will be triggered on a value change from 0 to 1, but an event will not be triggered on a value change from “Pt Created” to 0.  Likewise, an event will not be triggered on a value change from 0 to “Bad Input.”

	Decrement
	Trigger on any decrease in value.  System digital states do not trigger events.  For example, an event will be triggered on a value change from 1 to 0, but an event will not be triggered on a value change from “Pt Created” to 0.  Likewise, an event will not be triggered on a value change from 0 to “Bad Input.”

	Nonzero
	Trigger on any non-zero value.  Events are not triggered when a system digital state is written to the trigger tag.  For example, an event is triggered on a value change from “Pt Created” to 1, but an event is not triggered on a value change from 1 to “Bad Input.”


UserInt1

This parameter determines whether a conversion factor is to be applied to CHIP Point Type 31 CV5 to CV8 input values. The default behavior is to apply no conversion to the CV5 to CV8 input values. If UserInt1 = 1 and the PI tag is a floating point tag, then the CV value will be converted from percent to floating point value (effectively dividing the value by 256). This feature requires that the PI API be version 1.3.x or greater.
Scan

The Scan attribute has the default value of 1, indicating that the Interface should collect data for the point.  Setting the Scan attribute to 0 turns data collection off.  If the Scan attribute is 0 when the interface starts, the Interface writes SCAN OFF to the point.  If the user changes the Scan attribute from 1 to 0 while the interface is running, the Interface also writes SCAN OFF.
There is one other situation, which is independent of the Scan attribute, where UniInt will write SCAN OFF to a PI point. If a point that is currently loaded by the interface is edited so that the point is no longer valid for the interface, the point will be removed from the interface, and SCAN OFF will be written to the point. For example, if the PointSource of a PI point that is currently loaded by the interface is changed, the point will be removed from the interface and SCAN OFF will be written to the point.

Shutdown
The Shutdown attribute is 1 (true) by default. The default behavior of the PI Shutdown subsystem is to write the SHUTDOWN digital state to all PI points when PI is started. The timestamp that is used for the SHUTDOWN events is retrieved from a file that is updated by the Snapshot Subsystem. The timestamp is usually updated every 15 minutes, which means that the timestamp for the SHUTDOWN events will be accurate to within 15 minutes in the event of a power failure. For additional information on shutdown events, refer to PI Server manuals. 

Note: The SHUTDOWN events that are written by the PI Shutdown subsystem are independent of the SHUTDOWN events that are written by the interface when the /stopstat=Shutdown command-line parameter is specified.

SHUTDOWN events can be disabled from being written to PI when PI is restarted by setting the Shutdown attribute to 0 for each point. Alternatively, the default behavior of the PI Shutdown Subsystem can be changed to write SHUTDOWN events only for PI points that have their Shutdown attribute set to 0. To change the default behavior, edit the \PI\dat\Shutdown.dat file, as discussed in PI Server manuals.

Bufserv 

It is undesirable to write shutdown events when Bufserv is being used. Bufserv is a utility program that provides the capability to store and forward events to a PI Server, allowing continuous data collection when the Server is down for maintenance, upgrades, backups, and unexpected failures. That is, when PI is shut down, Bufserv will continue to collect data for the interface, making it undesirable to write SHUTDOWN events to the PI points for this interface.

Input-specific Attributes
The interface program recognizes the CHIP point types and parameters listed in this table. The first PI PointType listed is most like the Fisher CHIP database point type. If there are two listed and they are separated by a comma, both point types are recommended. If the second value is in parentheses, it is second choice for matching the Fisher CHIP database point type.

Local Inputs

	CHIP 
Point Type (Location2)
	CHIP Parameter
	Location3
	Recommended 
PI PointType

	1  
	PV 
	1
	Float16 (Int16)

	
	Mode 
	4
	Digital (Int16)

	
	Alarm 
	5-10
	Digital (Int16)

	2
	Count 
	1
	Int16

	
	Alarm 
	5-10
	Digital (Int16)

	4  
	PV1 
	1
	Float16

	 
	PV2 
	2
	Float16

	5  
	PV 
	1
	Float16

	 
	SP 
	2
	Float16

	 
	IVP 
	3
	Float16

	 
	Mode 
	4
	Digital (Int16)

	 
	Alarm 
	5-10
	Digital (Int16)

	 
	Output Tracking
	35
	Float32, Digital

	 
	Integral Tracking
	36
	Float32, Digital

	 
	Setpoint Tracking
	37
	Float32, Digital

	7  
	PV 
	1
	Float16

	 
	SP 
	2
	Float16

	 
	IVP 
	3
	Float16

	 
	Mode 
	4
	Digital (Int16)

	 
	Alarm 
	5-10
	Digital (Int16)

	 
	Bias or Ratio 
	11
	Float16

	8  
	PV 
	1
	Float16

	 
	SP 
	2
	Float16

	 
	IVP 
	3
	Float16

	 
	Mode 
	4
	Digital (Int16)

	 
	Alarm 
	5-10
	Digital (Int16)

	 
	Bias 
	11
	Float16

	 
	Ratio 
	12
	Float16

	9  
	Value 
	bit number, 1-4
	Digital (Int16)

	 
	Mode 
	5
	Digital (Int16)

	10  
	Mode 
	4
	Digital (Int16)

	 
	Number UV's 
	13
	Int16

	 
	Operation Number 
	14
	Int16

	 
	Step Number 
	15
	Int16

	 
	Phase Number 
	16
	Int16

	 
	Unit State 
	17
	Int16

	 
	Hold Phase Number 
	18
	Int16

	 
	Operation Complete 
	19
	Int16

	 
	Unit Status 
	20
	Int16

	 
	Operation Timer 
	21
	Int16

	 
	State Timer 
	22
	Int16

	 
	Step Timer 
	23
	Int16

	 
	Iteration 
	24
	Int16

	 
	Fail Index 
	25
	Int16

	 
	OAR 
	26
	Int16

	 
	OAR Sequence No. 
	27
	Int16

	 
	Message Number 
	28
	Int16

	 
	Message Param 1 
	29
	Float16

	
	Message Param 2 
	30
	Float16

	
	Activity Point DBI
	31
	Int16

	 
	Highway Address of Console
	32
	Int16

	 
	Unit Variable #n 
	100 + n (note 1)
	Float  (note 1)

	11 
	Mode 
	4
	Digital (Int16)

	 
	In/out of Service 
	13
	Digital, Int16

	 
	Off Scan 
	14
	Int16

	 
	SP Number 
	15
	Int16

	 
	PV Number 
	16
	Int16

	 
	Group Status 
	17
	Digital (Int16)

	 
	Fail Index 
	18
	Int16

	12,13  
	Mode 
	4
	Digital (Int16)

	 
	In/out of Service 
	13
	Digital, Int16

	 
	Off Scan 
	14
	Digital, Int16

	 
	Discrete Value 
	15
	Int16

	14  
	Mode 
	4
	Digital (Int16)

	 
	In/out of Service 
	13
	Digital, Int16

	 
	Off Scan 
	14
	Digital, Int16

	 
	SP Number 
	15 
	Int16

	 
	PV Number 
	16 
	Int16

	 
	DCD Status 
	17 
	Digital (Int16)

	
	Input Channel Status
	18 (note 4)
	Digital, Int32

	
	Output Channel Stat
	20 (note 4)
	Digital, Int16

	
	Interlocks Configured
	21 (note 4)
	Digital, Int16

	
	Condition – Status
	22 (note 4)
	Digital, Int16

	
	Condition – Last Fail
	23 (note 4)
	Digital, Int16

	
	Condition – Override
	24 (note 4)
	Digital, Int16

	
	Miscellaneous Flags
	25 (note 4)
	Digital, Int16

	
	Setpoint Disables
	26 (note 4)
	Digital, Int32

	18
	PV
	1
	Float32 (Int32)

	
	Local DDP
	171-186
	Float32 (Int32)

	19
	Real Value 
	1
	Float32 (Int32)

	
	ASCIIMSG
	34 (note 5)
	String

	21  
	Mode
	4
	Digital (Int16)

	 
	Alarm 
	5-10
	Digital (Int16)

	 
	Activity State 
	13
	Digital (Int16)

	 
	Activity Status 
	14
	Int16

	 
	Iteration Count 
	17
	Int16

	 
	Procedure Index 
	24
	Int16

	 
	Process Index 
	25
	Int16

	 
	Hold Process Index 
	26
	Int16

	 
	Grade Index 
	27
	Int16

	 
	Point Set Number 
	28
	Int16

	
	Activity Index 
	29
	Int16

	
	Statement Index 
	31
	Int16

	 
	Fail Value 
	32
	Int16

	 
	State Timer 
	33
	Int16

	
	Batch ID
	34 (note 5)
	String

	
	Point Status Mask
(MVPSTMSK 1-16) (2.8.0.3)
	38 (note 4)
	Digital (Int16)

	31  
	Mode 
	4
	Digital (Int16)

	 
	Alarm 
	5-10
	Digital (Int16)

	 
	In/out of Service 
	13
	Digital, Int16

	 
	Off Scan 
	14
	Digital, Int16

	 
	Fail Index 
	17
	Int16 

	
	State 
	18
	Int16

	 
	Status Word 
	19 (note 2)
	Int16

	
	User-Defined integer  (2.5.9.0)
	20 (note 2)
	Int16

	
	Point Status Mask
(MVPSTMSK 1-16) (2.8.0.3)
	38 (note 4)
	Digital (Int16)

	 
	CV #n 
	100 + n (note 3)
	Float32 (Int32)


Note 1:  n is between 1 and 32 for Unit Variables. UVs 1-8 use Float64, UVs 9-32 use float16.

Note 2: for LCP Status Words and User-defined integers, you can extract a single bit from the Status Word with the BIT keyword in the Extended Descriptor. The PI tag in this case can be an Integer, or Digital Point Type. If you don’t use the BIT processing option, the entire Status word is returned. Since the value can exceed the maximum integer value of 32767, it is recommended that the PI 3 tag be defined as an int32 tag. 

Note 3:  n is between 1 and 12 for the CVs.

Note 4:  16-bit statuses with Extended Descriptor field = 0 or 17 (record the whole status) must be int32 (float32) on PI 3, otherwise the value could result in an Over/Under Range value. To specify just one bit, specify the bit # in the Extended Descriptor field, in the form BIT=x. 
To read the first bit set to ON from the 8-bit statuses, specify BIT=10 in the Extended Descriptor field. (2.5.4.0)

Highway Inputs

	Location2
	CHIP Parameter
	Location3
	ExDesc

	200
	Remote DDPs (note 1)
	mnemonic #
	Occurrence # optional, 
1-x (note 2)


Note 1:  Highway reads take longer than local database reads. It is recommended that a separate copy of the interface be run to collect DDPs. Local database reads/writes and Highway outputs can all be collected/written by the same copy of the interface. Supported Remote DDP reads include DDP mnemonic#s 1-385 and mnemonic#s 769-1023.

Note 2:  DDP=x, where x is the optional occurrence number, can be placed in the Extended Descriptor. 

Example: The DDP to read data from is VC50116A 90.11 where 90 is the mnemonic# and 11 is the occurrence number. Therefore, Loc2 = 200, Loc3 = 90, and the extended descriptor contains DDP=11.

Request/Response Points

	Location2
	Response Field Type 
(note 2)
	Location3
	Recommended 
PI PointType

	0  
	byte (unsigned)
	PROVOX address
	Digital, Int16

	
	sbyte (note 3)
	
	Digital, Int16

	
	short (note 3)
	
	Int16, Digital

	
	ushort
	
	Int32 (Float32)

	
	int (note 3)
	
	Int32 (Digital)

	
	uint (note 4)
	
	Int32 (note 4)

	
	hpct
	
	Float32, Float16

	
	real
	
	Float32

	 
	bit#
	
	Digital, Int16

	 
	bit field (unsigned)
	
	Digital, Int16


Note 1: The elapsed time between issuing a request message and receiving a response from a device on the same highway can be a tenth of a second or more; latencies can be significantly longer if the interface’s CHIP and the target for the request are on different highways.  The time per request/response transaction limits the throughput rate for request/response points.  Multiple copies of the interface may be required to achieve the desired scan rates for request/response points.  The interface does attempt to minimize the number of requests actually sent on the Data Highway.  Within a scan class, the interface examines the list of points to be scanned.  Any points that have the same request/response definition file name and same device address (Location3) will share a single request/response transaction.  To prevent request/response points from adversely affecting the scan rate of standard CHIP points, each copy of CHIPtoPI dedicates itself to standard CHIP points only or request/response points only.  The first point added by a given copy of CHIPtoPI establishes the point class affinity for that interface instance and other points with the interface ID of the instance will only be accepted if they are in the same point class.

Note 2: See the section “Request/Response Definition Files” for additional information about response field types.
Note 3: This is a signed field.  Therefore, a Digital PI point type may not be suitable unless the negative values have meaning as digital states.  
Note 4: This is a 32‑bit unsigned field.  If values can exceed 231-1, a PI 3 int32 point will not be able to correctly represent all field values.  Use float64 if the entire 32‑bit precision of the field must be preserved.  If some loss of precision is acceptable, float32 may be used.
Output Points

Output points control the flow of data from the PI Server to any destination that is external to the PI Server, such as a PLC or a third-party database. For example, to write a value to a register in a PLC, use an output point. Each interface has its own rules for determining whether a given point is an input point or an output point. There is no de facto PI point attribute that distinguishes a point as an input point or an output point.

Outputs are triggered for UniInt-based interfaces. That is, outputs are not scheduled to occur on a periodic basis. There are two mechanisms for triggering an output. 

Event conditions can be placed on triggered outputs.  The conditions are specified using the same event condition keywords in the extended descriptor as described under “Trigger-Based Inputs.”  The only difference is that the trigger tag is specified with the SourceTag attribute instead of with the “event” or “trig” keywords; otherwise, the behavior of event conditions described under ‘Trigger-based Inputs” are identical for output points.  For output points, event conditions are specified in the extended descriptor as follows:

event_condition
Trigger Method 1 (Recommended)

For trigger method 1, a separate trigger point must be configured. The output point must have the same point source as the interface. The trigger point can be associated with any point source, including the point source of the interface. Also, the point type of the trigger point does not need to be the same as the point type of the output point.

The output point is associated with the trigger point by setting the SourceTag attribute of the output point equal to the tag name of the trigger point. An output is triggered when a new value is sent to the Snapshot of the trigger point. The new value does not need to be different than the previous value that was sent to the Snapshot to trigger an output, but the timestamp of the new value must be more recent than the previous value. If no error is indicated, then the value that was sent to the trigger point is also written to the output point. If the output is unsuccessful, then an appropriate digital state that is indicative of the failure is usually written to the output point. If an error is not indicated, the output still may not have succeeded because the interface may not be able to tell with certainty that an output has failed.

Trigger Method 2

For trigger method 2, a separate trigger point is not configured. To trigger an output, write a new value to the Snapshot of the output point itself. The new value does not need to be different than the previous value to trigger an output, but the timestamp of the new value must be more recent than the previous value. 

Trigger method 2 may be easier to configure than trigger method 1, but trigger method 2 has a significant disadvantage. If the output is unsuccessful, there is no tag to receive a digital state that is indicative of the failure, which is very important for troubleshooting.

Output-specific Attributes
Local outputs are transferred from the PI System to the CHIP shareable image. Local CHIP points can be read by consoles on the PROVOX highway. You can use local outputs to display the results of calculations in the PI System to operators. 

An output is sent when either the PI snapshot value, status, or time has changed for the source tag. All outputs are sent on the first scan after restarting the interface if the /sio option is not specified in the interface startup file. If the output tag is not the same as the source tag, each output value is written to the output tag on PI so that the user has a record of when an output event has occurred. PI exception report specifications are not used for outputs to CHIP but are used when writing the output value to the output tag on PI.

For highway outputs, a point must be defined in the CHIP database. The interface program uses the CHIP database's point attributes to determine the highway address for the output as well as the scaling factor and limits for the highway output value. The CHIP point output can also be defined as an input to PI. 

For outputs to the PROVOX highway, the remote device may reject the value if the point is not in the correct mode. The correct mode for accepting an output depends on the point type. Appendix C of the CHIP User Manual lists which parameters may be changed for each point type. The interface program writes a message to the PI Message Log when a highway output is not successful.

Local Outputs

	CHIP Point Type
(Location2)
	CHIP Parameter
	Location3
	Recommended PI
 PointType

	-1
	PV
	1
	Int16

	-4
	PV1
	1
	Int16

	-4
	PV2
	2
	Int16

	-5, -7, -8
	PV
	1
	Int16

	-5, -7, -8
	SP
	2
	Int16

	-10
	Activity Point DBI (ATAG)
	31
	Int16

	-12
	Discrete Value
	15
	Int16

	-18
	PV
	1
	Int16

	-19
	PV
	1
	Int16

	-21
	ASCIIMSG
	34
	String, Float32, Int32, Digital

	-31
	CV #n
	100 + n (note 1)
	Float32 or Int32


Note 1:  n is between 1 and 12 for the CVs.

Highway Outputs

	Location2
	CHIP Parameter
	Location3
	ExDesc

	41 
	PV 
	n/a
	n/a

	42
	UOC group or DCD SP
	n/a
	n/a

	43
	UOC group or DCD supervisory SP
	n/a
	n/a

	45 
	Discrete 
	n/a
	n/a

	47 (note 2)
	Parallel Discrete 
	n/a
	n/a

	48 
	Mode
	n/a
	n/a

	50 
	SP (only 
CHIP Type 1)
	n/a
	n/a

	51 
	IVP
	n/a
	n/a

	52 
	SP (Supervisory)
	n/a
	n/a

	53 
	Bias 
	n/a
	n/a

	54 (note 2)
	Ratio
	n/a
	n/a

	84 (note 2)
	CV float
	CV number
	n/a

	100 
	DDP 
	mnemonic #
	Occurrence # optional, 
1-x (note 1)


Note 1: DDP=x, where x is the optional occurrence number, can be placed in the extended descriptor. 
Example: The DDP to output data to is VC50116A 90.11 where 90 is the mnemonic# and 11 is the occurrence number. Therefore, Loc2 = 100, Loc3 = 90, and the extended descriptor contains DDP=11.


Note 2: Highway outputs for Parallel Discrete (47), Ratio (54), and CV float (84) are not yet supported.

Alarm Processing

The interface gives three options for interpreting alarm values from CHIP:

· A five-state result shows which alarm bit is set. Only one alarm at a time can be recorded.

· A 15-state result shows any possible combinations of the alarm bits.

· A single alarm bit can be assigned to a tag.

If the Location3 parameter is 5, the alarm states are:

0 = no alarm

1 = C alarm

2 = B alarm

3 = A alarm

4 = D alarm

If two alarm bits are set, the first one in the above list is reported. For example, if both B and D alarm bits are set, the PI value will be the B alarm state.

If Location3 is 6, the combination of the 4 alarms for a point is recorded. The value returned will have a range of 0-15, where: 

1 = C alarm

2 = B alarm

4 = A alarm

8 = D alarm

These values are summed for alarm bits that are set to represent the combined alarm state.

Use a Location3 in the range 7-10 to record a single alarm bit. State 0 means no alarm. State 1 means the specified bit is set.

7 = A alarm

8 = B alarm

9 = C alarm

10 = D alarm

For alarms, the PI PointType can be float, integer, or digital. Note that the meaning of the alarm state may be site-specific. The defaults are:

A alarm - deviation alarm

B alarm - Low alarm

C alarm - High alarm

D alarm - user defined

A sample Digital State table that shows these states is in the section “Digital States.”
8-bit Status Processing

The interface gives three options for interpreting 8-bit statuses from CHIP.

· A nine-state result shows the first bit set to ON. Only one status at a time can be recorded.

· The Integer value of the entire 8-bit status may be assigned to a tag and recorded.

· A single alarm bit may be assigned to a Digital or Integer tag and recorded. 

To read one bit of an 8-bit status, one of the following ExDesc field BIT= settings must be used:

0 = All bits are to be read. This is optional; if the ExDesc field is blank or contains BIT=0, the whole status is read. 

1 = 1st status bit is to be read

2 = 2nd status bit is to be read

3 = 3rd status bit is to be read

4 = 4th status bit is to be read

5 = 5th status bit is to be read

6 = 6th status bit is to be read

7 = 7th status bit is to be read

8 = 8th status bit is to be read

For statuses, the PI PointType can be float, integer, or digital. The default status states are:

0 = Off

1 = On

If the Location3 parameter is 5, the alarm states are:

0 = no alarm

1 = C alarm

2 = B alarm

3 = A alarm

4 = D alarm

If two alarm bits are set, the first one in the above list is reported. For example, if both B and D alarm bits are set, the PI value will be the B alarm state.

16-bit Status Processing

The interface gives two options for interpreting statuses from CHIP:

· The Integer value of the entire 16-bit status may be assigned to a tag and recorded.

· A single status bit may be assigned to a Digital or Integer tag and recorded. 

To read one bit of a 16-bit status, one of the following ExDesc field BIT= settings must be used:

0 = all bits are to be read. This is optional; if the ExDesc field is blank or contains BIT=0, the whole status is read. 

1 = 1st status bit is to be read

2 = 2nd status bit is to be read

3 = 3rd status bit is to be read

4 = 4th status bit is to be read

5 = 5th status bit is to be read

6 = 6th status bit is to be read

7 = 7th status bit is to be read

8 = 8th status bit is to be read

9 = 9th status bit is to be read

10 = 10th status bit is to be read

11 = 11th status bit is to be read

12 = 12th status bit is to be read

13 = 13th status bit is to be read

14 = 14th status bit is to be read

15 = 15th status bit is to be read

16 = 16th status bit is to be read

For bit statuses, the PI PointType can be float, integer or digital. The default status states are:

0 = Off

1 = On

For the entire 16-bit status, the PI PointType needs to be a Float32.
Controller-mode Processing

The controller modes are shown below. A sample Digital State table that shows these states is in the section “Digital States.”
1 - MAN

2 - AUTO

3 - RSP

4 - SUP

5 - DDC

6 - COM

7 - HMAN

PICONFIG and CHIP GENER

The CHIP points in the PI database are usually created after defining the CHIP database. The CHIP database is compiled from an ASCII file with a Fisher‑supplied utility called GENER. The input file is based upon keywords that GENER recognizes as prompts that precede the CHIP database parameters. This same ASCII file can usually be used, with some editing, to create points in PI. The file is used as a data file for the PI tag database creation/maintenance utility, PICONFIG.

When using the GENER input file as the data file for PICONFIG, consider the following fields:

	GENER Keyword 
	PICONFIG Keyword

	POINT 
	Tag

	DESC 
	Descriptor

	DBI 
	Location1

	POINT TYPE 
	Location2

	EU 
	EngUnits

	LOLIMIT 
	Zero

	HILIMIT 
	Span + Zero


The exception specifications in CHIP could be used for PI's ExcDev and ExcMin time.

Since the interface is using the CHIP routines Access_Point and Change_Point, the CHIP database must have valid HI and LO limit specifications. The HI and LO limits are used by CHIP to convert the PROVOX highway values to engineering units. If these limits are not set, all analog values from CHIP will be zero.

Following is a sample file for the CHIP GENER utility. Below the database fragment is a PICONFIG file to create tags.

GENER Sample File
RECORD    1,   LENGTH = 240

DBI =                  1             LOCAL =        FALSE

POINT TYPE =           1             UNSOLICITED =   TRUE

DEVICE ADDRESS =    0- 6             SLOT PARAMETERS --

POINT NUMBER =    35-156             DEADZONE ENABLED

DEADZONE VALUE =  0.0625

SAMPLE INTERVAL =     60

TAG =        510X9116

DESCRIPTOR = BREAK #1 P. M.

UNITS =

EU HIGH =        1.00

EU LOW  =        0.00

RECORD    2,   LENGTH = 240

DBI =                  2             LOCAL =        FALSE

POINT TYPE =           1             UNSOLICITED =   TRUE

DEVICE ADDRESS =    0- 6             SLOT PARAMETERS --

POINT NUMBER =    35-184             DEADZONE ENABLED

DEADZONE VALUE =  0.0625

SAMPLE INTERVAL =     60

TAG =        520X9144

DESCRIPTOR = BREAK #2 P. M.

UNITS =

EU HIGH =        1.00

EU LOW  =        0.00

PICONFIG File
*  chipconfig.pdf

*                                     Oil Systems, Inc.

*

*  Structure file for creating PI3.X Points from the CHIP 

*  file shown above.

*

*  Point Database Directives

@ptclas classic

@tabl pipoint

@mode create

@stype fixed

*

*  Defaulted Items

@modi ptclass=classic 

@modi pointtype=R

@modi pointsource=F

@modi location3=1

@modi location5=1

@modi excmax=600

*

*  Tag Attributes

@istr tag,8,16,10

@istr descriptor,9,16,16

@istr engunits,10,16,10

@istr typicalvalue,11,16,10

@istr zero,12,16,10

@istr span,11,16,10

@istr location1,2,22,5

@istr location2,3,24,3

@istr excdev,6,21,6

@istr excmin,7,24,3

*

*  End of structure definition section

Request/Response Definition Files

The request/response points are supported only on Windows.

The CHIPtoPI interface has the ability to issue a “request” message to a PROVOX device and use a field from the resulting “response” message to obtain input data for a PI point.  The interface reads the structures of the request and response messages from definition files.  Each file defines one request message and the response expected from a specific type of PROVOX device for that request.  This is an important point: that the same request message sent to different types of PROVOX devices can and do have different response message formats.  This section presents the syntax of the request/response definition files.  The structure of the request and response messages is in Chapter 4 of Technical Reference for DH6200‑Series CHIP Software, TR2.0:DH6200.  The terminology used in this section is taken from that manual.  The main term which may be unfamiliar is I‑frame.  The I‑frame is the “information payload” of a PROVOX Data Highway packet, excluding highway addressing and CHIP overhead.

Note: The PROVOX Data Highway uses “big endian” byte ordering.  That is, multi‑byte values are transmitted most‑significant byte first.  This may be opposite to the native representations of the host CHIP system.  Except for the real type below, which is defined as the native host four‑byte, floating‑point representation, the interface converts the byte order between the representations of the host system and the Data Highway if necessary.   

A request/response definition file contains two sections.  The first section defines the request message to be transmitted to a PROVOX device.  The second section defines the fields in the response message expected from the device.  Blank lines may be used anywhere in the file to aid readability.  Comments are introduced by the # character and continue to the end of the line.  Thus, entire lines may be comments and comments may be included at the end of a line that contains non-comment text.  The case of non-comment text is not significant (i.e., keywords will be recognized in upper, lower, or mixed case).

Request Section

The request section is relatively free format.  This section begins with the keyword request: followed by two, integer numbers.  These two integers are the Fisher request code and I‑frame byte length, respectively.  The remainder of the request section is a list of pairs of type keywords and values that define the request I‑frame contents.  The type of each pair specifies how the following value is interpreted.  The type keywords are:

· byte
the unsigned integer value fills the next I‑frame byte
· sbyte
the signed integer value fills the next I‑frame byte

· short
the signed integer value fills the next 2 bytes

· ushort
the unsigned integer value fills the next 2 bytes

· int
the signed integer value fills the next 4 bytes

· uint
the unsigned integer value fills the next 4 bytes

· hpct
the floating‑point value is converted to highway percent and fills the next 2 bytes

· real
the floating‑point value in host format fills the next 4 bytes

The type, value pairs must construct a request I‑frame whose length exactly matches the I‑frame length specified at the beginning of the section.

Any errors in the request section are fatal.  That is, the interface will not use a definition file that has errors in the request section.  Any point that is configured to use a defective definition file will receive digital state “Configure” on each scan.

Response Section

The keyword response: ends the request section and begins the definition of the fields of the response message.

The response section is line‑oriented, with each response field on a separate line.  Blank lines and all‑comment lines may be intermixed with the field definition lines.  Comments are also allowed at the end of lines that define fields.  Each field is defined by a line containing:

fieldName  byteOffset  type

The fieldName is a name that identifies the field and should be unique within a definition file.  The only restrictions on fieldName are that it may not contain whitespace or exceed 32 characters.  The fieldName is used in point configuration to connect a point to a specific response field, i.e. a point’s InstrumentTag attribute is set to fieldName to identify the response field that provides data for the point.  The byteOffset specifies the field’s location relative to the start of the response message I‑frame and type specifies the data type and implicit length of the field.  The byteOffset is a zero‑based offset to the first byte of the field.  That is, the first field in the response I‑frame has a byteOffset of 0.  The type may be any of the request field types listed above.  For response fields, additional types are allowed.  The additional types include bit0, bit1, …, bit31 that may be used to extract a specific bit.  Bit0 is the high‑order bit of the byte at byteOffset; bit7 is the low‑order bit of the byte at byteOffset; bit8 is the high‑order bit of the byte at byteOffset+1; etc.  Multi-bit fields may be specified by providing a three‑digit number for type.  In this case, type will have the form nii where n is the number of bits in the field and ii is the starting bit number.  Not all combinations of values for n and ii are valid.  For example, n=0 is invalid because a field with no bits is meaningless.  Bit fields must be completely contained in a single byte.  Thus, 206 is a valid specification for a field containing the two low‑order bits at byteOffset but 207 is not valid because the field would span two bytes.

The interface skips erroneous response field lines and attempts to continue reading the definition file so that as many correct response fields as possible will be recognized.  If the field name configured for a point either does not exist in the file or is unusable due to errors, the point will receive digital state “Configure” on each scan.
Sample Request/Response Definition Files
These files are provided with the interface.

IFC_UOC_Detailed_Status.txt

As an example of a request/response definition file, this is the IFC_UOC_Detailed_Status.txt:

#  Request 178 - Detailed Device Status

#  Response format from IFC or UOC

request: 178 #Detailed Device Status Request

1 # I-frame length

byte   0

response:

ResponseCode   0 byte    #Request Code

VersionNo      1 byte    #Version number

Option         2 byte    #Option

Load5secAvg    3 hpct    #Average 5-second load

Load1minAvg    5 hpct    #Average 1-minute load

Overload       7 byte    #Overload

FreeMemory     8 byte    #Free memory

FreeSlots      9 ushort  #Free message slots

FreeDevices   11 byte    #Number of free devices

Simplex       12 byte    #Simplex or redundant

To configure a point to scan the average 1‑minute load for an Integrated Function Controller (IFC) at Data Highway address @2‑19 using the above file, set the point attributes to:
	Attribute
	Value
	Description

	Location2
	0
	Specifies that this tag is a Request/response point 

	Location3
	219
	Data Highway address

	Location4
	1 - 99
	Scan class

	Location5
	<integer>
	Interface ID

	PointSource
	<Single character>
	Interface PointSource

	InstrumentTag
	load1minavg
	Field name -- 
Average 1-minute load

	ExDesc
	IFC_UOC_Detailed_Status.txt
	Request/response Definition filename


Several sample request/response definition files are provided with the interface.  The sample files are:

Device_Type.txt
This file defines a code 128 request for the type of a device.  The response for this request is uniform for all device types, making this definition file suitable for use with any PROVOX device.  Since device type does not vary unless devices are added, removed, or replaced, this definition file has limited utility for defining PI points.  However, it can be used with the chipsendreq utility as an alternative to the CHIP utilities for determining the device type at a specific Data Highway address.

LTD_Traffic_Statistics.txt
This file defines a code 183 request for traffic statistics from a Local Traffic Director (LTD).  The response to this request contains three fields for every possible device on the local highway: number of packets received, number of packets sent, and number of busy messages sent.  The response also contains average scan time of the local highway, packets sent by the LTD to local and network areas, and packets received by the LTD from local and network areas.

NTD_Traffic_Statistics.txt
This file defines a code 184 request for traffic statistics from a Network Traffic Director (NTD).  (NTDs are only present on Data Highway I network areas.)  The response message from this request includes average NTD scan time, local area scan times, packets received by each network device and LTD, busy messages sent to each network device and LTD, received OKs sent to each network device and LTD, and packets sent and received by the NTD.

IFC_UOC_Detailed_Status.txt
This file defines a code 178 request for detailed device status and the response message structure expected from an Integrated Function Controller (IFC) or Unit Operation Controller (UOC).  The response contains 5‑second average load, 1‑minute average load, amount of free memory, number of free message slots, and number of additional devices that the IFC/UOC can report to, etc. 

MUX_Detailed_Integrity.txt
This file defines a code 179 request for detailed internal integrity and the response expected from a Multiplexer.  The individual multiplexer internal integrity bits are decoded as individual fields.  The 16 file select and file status fields are not defined in this file.

Creation or Modification of Request/Response Definition Files

To assist with the creation or modification of request/response definition files, two utility programs are included with the interface.  Both utility programs are intended to be run from a command prompt.  In the discussions of the two utilities, the usage summaries and examples show options introduced by a minus sign.  The versions of these utilities for all platforms will accept a “-“ as an option indicator.  Windows will also recognize “/” as an option indicator, as does CHIPtoPI.  .

Checkformat

The first utility is checkformat.  This utility performs a syntax check on one or more request/response definition files using the same parsing code as the interface.  Thus, checkformat can verify that a request/response definition is valid before the file is used with the actual interface.  The usage summary for this utility is:

checkformat [ -v | -d ] file(s) ...

The arguments in square brackets are optional and control the amount of output from the utility.  When the options are not used, checkformat is terse unless errors are detected.  The –v (verbose) option enables informational messages about the progress of parsing.  The –d (debug) option enables the most detailed level of output; this option is primarily intended to assist the developer with debugging and testing.  If more than one of these options is used, the rightmost one has precedence.  One or more files may be specified.  For example:

checkformat Device_Type.txt IFC_UOC_Detailed_Status.txt
File "Device_type.txt" has been checked.
File "IFC_UOC_Detailed_Status.txt" has been checked.

Chipsendreq

The second utility is chipsendreq.  This utility uses a definition file to send a request to a PROVOX device.  The field values from the resulting response message are displayed.  This utility allows a definition file to be tested with an actual PROVOX device before configuring points for the interface.  The usage summary for this utility is:

chipsendreq [ -v ] –h highway –d device –f file

The highway and device parameters are the PROVOX Data Highway address of the device to which the request message defined in file is to be sent.  The –v (verbose) argument is optional.  Without –v, the utility outputs error messages and the values from the response fields.  The –v option enables detailed progress messages that are primarily intended to assist the developer with debugging and testing.  However, the ‑v option output includes a combined decimal and hexadecimal dump of the request and response I‑frames that may be useful to a request/response definition file developer.  To demonstrate this utility, the file Device_Type.txt will be used to obtain the type of PROVOX device at Data Highway address @2‑17.  The Device_Type.txt file contains:

# Request 128 - Device Type Request
 
 request: 128 # Device Type Request
 2  # I-frame contains one point number
 short 0  # point 0 is the device itself

 response:
    ResponseCode   0 byte    #Request Code
    UnusedByte1    1 byte    #
    UnusedByte2    2 byte    #
    DeviceType     3 byte    #
The command line and output from the utility follow:

chipsendreq -h2 -d17 -f Device_Type.txt

Device Type Request
Response from request 128 to @2-17
field            index     value description
ResponseCode         1       128 Request Code
UnusedByte1          2         0
UnusedByte2          3         0
DeviceType           4       196

From Chapter 4 of the Technical Reference for CHIP, the value 196 for the “DeviceType” field indicates that the device at Highway address @2‑17 is a UOC.

Performance Point Configuration

Performance points can be created to monitor the amount of time in seconds that it takes an interface to complete a scan for a particular scan class. The closer the scan completion time is to 0 seconds, the better the performance. The scan time is recorded to millisecond resolution.  

Configuring Performance Points with PI ICU (Windows)

The PI Interface Configuration Utility (PI ICU) provides a user interface for creating and managing Performance Points. 
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Create

To create a Performance Point, right-click the line belonging to the tag to be created, and select Create. 

Delete

To delete a Performance Point, right-click the line belonging to the tag to be deleted, and select Delete. 

Correct

If the “Status” of a point is marked “Incorrect”, the point configuration can be automatically corrected by the PI ICU by right-clicking on the line belonging to the tag to be corrected, and selecting Correct. The Performance Points are created with the following PI attribute values. If PI ICU detects that a Performance Point is not defined with the following, it will be marked Incorrect:

	Attribute
	Details

	Tag
	Tag name that appears in the list box

	PointSource
	PointSource of tags for this interface, as specified on the first tab

	Compressing
	Off

	ExcMax
	0

	Descriptor
	Interface name + “ Scan Class # Performance Point”


Rename

To rename a Performance Point, right-click the line belonging to the tag to be renamed, and select Rename. 

Status

The Status column in the Performance Points table indicates whether the Performance Point exists for the scan class in column 2.

Created – Indicates that the Performance Point does exist

Not Created – Indicates that the Performance Point does not exist

Deleted – Indicates that a Performance Point existed, but was just deleted by the user

Scan Class

The Scan Class column indicates which scan class the Performance Point in the Tagname column belongs to. There will be one scan class in the Scan Class column for each scan class listed in the Scan Classes combo box on the Uniint Parameters tab.

Tagname

The Tagname column holds the Performance Point tag name.

Snapshot

The Snapshot column holds the snapshot value of each Performance Point that exists in PI. The Snapshot column is updated when the Performance Points/Counters tab is clicked, and when the interface is first loaded.
Configuring Performance Points Manually

Performance point configuration is the same on all operating system platforms. Performance points are configured as follows.

1. Set ExDesc to:
PERFORMANCE_POINT
or to:
PERFORMANCE_POINT=interface_id
where interface_id corresponds to the identifier that is specified with the /id parameter on the startup command line of the interface. The character string PERFORMANCE_POINT is case insenstive. The interface_id does not need to be specified if there is only one copy of an interface that is associated with a particular point source.
2. Set Location4 to correspond to the scan class whose performance is to be monitored. For example, to monitor scan class 2, set Location4 to 2. See the /f parameter for a description of scan classes.
3. Set the PointSource attribute to correspond to the /ps parameter on the startup command line of the interface.
4. Set the PointType attribute to float32.

I/O Rate Tag Configuration

An I/O Rate tag measures the throughput of an Interface.  In particular, the value of an I/O Rate point represents a 10-minute average of the total number of values per minute that the Interface sends to the PI Server.  Because values are averaged over a 10-minute interval, the first calculated value is not written to the PI Server until 10 minutes after the Interface has started.  The user can configure one I/O Rate tag for each copy of the Interface that is in use. 
Monitoring I/O Rates on the Interface Node

For Windows nodes, the 10-minute rate averages (in events/minute) can be monitored with a client application such as PI ProcessBook. 

Configuring I/O Rate Tags with PI ICU (Windows)

The PI Interface Configuration Utility (PI ICU) provides a user interface for creating and managing IORates Tags.
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PI ICU currently allows for one I/O Rate tag to be configured for each copy of the interface that is in use. 

Enable IORates for this Interface

The Enable IORates for this interface check box enables or disables IORates for the current interface. To disable IORates for the selected interface, uncheck this box. To enable IORates for the selected interface, check this box.

Tag Status

The Tag Status column indicates whether the IORates tag exists in PI. The possible states are:

· Created – This status indicates that the tag exist in PI

· Not Created – This status indicates that the tag does not yet exist in PI

· Deleted – This status indicates that the tag has just been deleted

· Unknown – This status indicates that the ICU is not able to access the PI Server
In File

The In File column indicates whether the IORates tag listed in the tag name and the event counter is in the IORates.dat file. The possible states are:

· Yes – This status indicates that the tag name and event counter are in the IORates.dat file

· No – This status indicates that the tag name and event counter are not in the IORates.dat file

Event Counter

The Event Counter correlates a tag specified in the iorates.dat file with this copy of the interface. The command line equivalent is /ec=x, where x is the same number that is assigned to a tag name in the iorates.dat file.

Tagname

The tag name listed under the Tagname column is the name of the IORates tag.

Snapshot

The Snapshot column holds the snapshot value of the IORates tag, if the IORates tag exists in PI. The Snapshot column is updated when the IORates/Status Tags tab is clicked, and when the interface is first loaded.

Right Mouse Button Menu Options

Create

Create the suggested IORates tag with the tag name indicated in the Tagname column.

Delete

Delete the IORates tag listed in the Tagname column.

Rename

Allows the user to specify a new name for the IORates tag listed in the Tagname column.

Add to File

Adds the tag to the IORates.dat file with the event counter listed in the Event Counter Column.

Search

Allows the user to search the PI Server for a previously defined IORates tag.
Configuring I/O Rate Tags Manually

There are two configuration steps.

1. Configuring the PI Point on the PI Server

2. Configuration on the Interface Node

Configuring the PI Point on the PI Server

Create an I/O Rate Tag with the following point attribute values. 

	Attribute

	Value

	PointSource
	L

	PointType
	float32

	Compressing
	0

	ExcDev
	0


Configuration on the Interface Node

For the following examples, assume that the name of the PI tag is chiptopi001, and that the name of the I/O Rate on the home node is chiptopi001.

Windows Nodes

1. Edit/Create a file called iorates.dat in the PIHOME\dat directory. The PIHOME directory is defined either by the PIPCSHARE entry or the PIHOME entry in the pipc.ini file, which is located in the \WinNT directory. If both are specified, the PIPCSHARE entry takes precedence. 

Since the PIHOME directory is typically C:\PIPC, the full name of the iorates.dat file will typically be C:\PIPC\dat\iorates.dat.

Add a line in the iorates.dat file of the form:

chipto001, x

where chiptopi001 is the name of the I/O Rate Tag and x corresponds to the first instance of the /ec=x parameter in the startup command file. X can be any number between 2 and 34 or between 51 and 200, inclusive. To specify additional rate counters for additional copies of the interface, create additional I/O Rate tags and additional entries in the iorates.dat file. The event counter, /ec=x, should be unique for each copy of the interface. 

2. Set the /ec=x parameter on the startup command file of the interface to match the event counter in the iorates.dat file.

The interface must be stopped and restarted in order for the I/O Rate tag to take effect. I/O Rates will not be written to the tag until 10 minutes after the interface is started.

Startup Command File

Command-line arguments can begin with a / or with a -. For example, the /ps=M and –ps=M command-line arguments are equivalent.

Notes for Windows 
For Windows, command file names have a .bat extension. The Windows continuation character (^) allows one to use multiple lines for the startup command. The maximum length of each line is 1024 characters (1 kilobyte). The number of parameters is unlimited, and the maximum length of each parameter is 1024 characters.

Note: The UniInt Interface User Manual includes details about other command line parameters, which may be useful.

Configuring the Interface with PI ICU
Note: PI ICU requires PI 3.3 or greater.

The PI Interface Configuration Utility provides a graphical user interface for configuring PI interfaces. If the interface is configured by the PI ICU, the batch file of the interface (chiptopi.bat) will be maintained by the PI ICU and all configuration changes will be kept in that file and the module database.  The procedure below describes the necessary steps for using PI ICU to configure the PI CHIPtoPI Interface.

From the PI ICU menu, select Interface, then NewWindows Interface Instance from EXE..., and then Browse to the chiptopi.exe executable file.  Then, enter values for Point Source and Interface ID#.  A window such as the following results: 
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“Interface name as displayed in the ICU (optional)” will have PI- pre-pended to this name and it will be the display name in the services menu.

Click on Add.  

The following display should appear: 
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Note that in this example the Host PI System is localhost, which means that the interface will be configured to communicate with the local PI Server. However, to configure the interface to communicate with a remote PI Server, select ‘Interface => Connections…’ item from PI ICU menu and make it the default server. If the remote node is not present in the list of servers, it can be added.  

Once the interface is added to PI ICU, near the top of the main PI ICU screen, the Interface Type should be chiptopi.  If not, use the drop-down box to change the Interface Type to be chiptopi.

Click on Apply to enable the PI ICU to manage this copy of the PI CHIPtoPI Interface.
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The next step is to make selections in the interface-specific tab (i.e. “chiptopi”) that allow the user to enter values for the startup parameters that are particular to the PI CHIPtoPI Interface.  
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Since the PI CHIPtoPI Interface is a UniInt-based interface, in some cases the user will need to make appropriate selections in the UniInt tab.  This tab allows the user to access UniInt features through the PI ICU and to make changes to the behavior of the interface.  

To set up the interface as a Windows Service, use the Service tab.  This tab allows configuration of the interface to run as a service as well as to starting and stopping of the interface. The interface can also be run interactively from the PI ICU.  To do that go to menu, select the Interface item and then Start Interactive.

For more detailed information on how to use the above-mentioned and other PI ICU tabs and selections, please refer to the PI Interface Configuration Utility User Manual.  The next section describes the selections that are available from the chiptopi tab.  Once selections have been made on the PI ICU GUI, press the Apply button in order for PI ICU to make these changes to the interface’s startup file.  
chitopi Interface Tab

Since the startup file of the PI CHIPtoPI Interface is maintained automatically by the PI ICU, use the chiptopi tab to configure the startup parameters and not make changes in the file manually.  The following is the description of interface configuration parameters used in the PI ICU Control and corresponding manual parameters.

chiptopi
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A yellow text box indicates that an invalid value has been entered or that a required value has not been entered.

General

Pause before loading CHIP points
This tells the interface to pause x milliseconds before loading the CHIP points to allow for the CHIP database to startup fully. The default is not to pause on startup. The command line equivalent is /sp=x, where x is the number of milliseconds to pause before loading CHIP points.

Allow highway outputs

Allow highway outputs enables Highway Outputs. The command line equivalent is /hiway.

Toggle Chip Questionable status

If this is checked the interface will toggle the CHIP questionable status.  The command line equivalent is /TCQ.
Update DBIs every
In the Update DBIs every x hours text box, x can be any integer from 1 to 24. The default is to update DBIs once every 24 hours. The command line equivalent is /udbi=x, where x is how often in hours to update the DBIs.

Number of times to retry a failed DDP read

In the Number of times to retry a failed DDP read text box, x can be any integer from 1 to 6. The default is 1 retry. The command line equivalent is /ddprr=x, where x is how many read retries to perform.

Directory containing request/response definition files

If the request/response feature of the CHIPtoPI interface is to be used, then this field must contain the path to the directory where the request/response definition files are stored. The command line equivalent is /rrdir=x, where x is the directory to the path where the request/response definition files are stored.

Failover
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A detailed discussion of failover can be found later in this manual in a section titled “Error! Reference source not found..”

Enable failover

If checked, this allows for failover to be configured.

Failover number

The Failover number only applies to failover on Windows. The failover number is the number assigned to APIOnline process which is monitored by the Cluster for failover.  See the discussed in the “APIOnline” section. The command line equivalent is /fo=x, where x is the failover number.

This is the Primary node

One node must be marked primary. If this is the primary interface, check the This is the Primary Node check box.  The name of the primary interface node may optionally be entered. The command line equivalent is /primary[=nodename].

Secondary CHIP address

This is required only on the primary interface node and is the CHIP address of the secondary node.  The first text box is the highway number.  The second text box is the device number.  The CHIP address can be retrieved by running CHIP_UTIL on the secondary interface node and selecting option 1:

                CHIP Utilities Menu

 1 - CHIP_DB_UTIL    - CHIP Local Utilities Menu

 2 - CHIP_SYS_UTIL   - PROVOX System Utilities Menu

 3 - QUIT            - or Press Return to QUIT

 Enter number of your choice:

Then select option 6:

             CHIP Local Utilities Menu

 1 - FSLOG           - CHIP Error Logging Program

 2 - SMRY            - CHIP Database Summary

 3 - POINT_UTIL      - View and Operate on CHIP Database Points

 4 - HIFSTATS        - View Highway Interface Statistics

 5 - CHIPTASKS       - Monitor Status of CHIP Programs

 6 - OUR_ADDR        - Address of this CHIP

 7 - REV_LVL         - Revision and DB Info of this CHIP

 8 - CLEAR_DB        - Clear ERR flag on CHIP Points

 9 - QUIT            - or Press Return to QUIT

 Enter number of your choice:

And the CHIP address will be displayed:

The Address of This CHIP Device is: @1- 0

The command line equivalents are /fosh=# and /fosd=#, respectively.

Other failover node

The Other failover node parameter is required on both failover nodes. This is the computer name of the other node in the failover pair. The command line equivalent is /secn=<nodename>, where <nodename> is the computer name of the other node.

Failover tag

The Failover tag is required on both failover nodes. The failover tag must be digital, and needs to have at least two states – one state to identify each of the two failover nodes. The ‘…’ button invokes the tag search dialog so that a failover tag can be selected, if one already exists.  The command line equivalent is /ft=<tagname>, where <tagname> is the name of the digital failover tag.

Digital state

The failover tag’s Digital state is required on both nodes in a failover setup. It is the digital state from the failover tag’s digital state set that is assigned to this node as a flag that indicates which interface is collecting data. The command line equivalent is /fds=<digitalstate>, where <digitalstate> is the digital state. 

Pause between highway communication checks

The Pause between highway communications checks specifies how many seconds must elapse between highway communication checks. The command line equivalent is /fosh=x, where x is the number of seconds to pause between checks (default:60).
Maximum attempts to stop APIOnline
The Maximum attempts to stop APIOnline sets the number of tries to stop the APIOnline process during an attempted failover. The command line equivalent is /foasa=x, where x is the maximum number (default:40).
Error threshold

The Error threshold is the number of error 9s – Fisher CHIP communication errors – that can be received in one scan loop before the interface assumes that the communication errors indicate that this node’s connection to the Data Highway is down.  This feature allows the interface to exit in the middle of a scan loop to check the connection to the Data Highway, and then failover if necessary.  The command line equivalent is /fo9=x, where x is the number of error 9s.  The minimum value if used is 1, default: not used.
Debug Levels
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The Debug Levels parameter is used to set a debug level for debug messaging. Check all types of debug messages that you would like to see logged. Any combination of debug levels can be applied. The command line equivalent is /db=x, where x indicates the level of debug messaging.

Additional Parameters
The Additional Parameters section is provided for any other command-line parameters that are not currently available in the CHIPtoPI ICU Control. 

Command-line Parameters

There are several parameters in chiptopi.bat  that control the operation of the interface program. Some of the parameters are optional. The parameters are described in the tables below.
	Parameter
	Description

	/db=level
Optional

Default: No debugging
	The /db parameter is used to set a debug level for debug messaging. level is a 32-bit integer. Setting a particular bit in level to 1 turns on a particular debug parameter. To turn on every debug parameter specify:

/db
or 
/db=-1

To turn off all debug messaging, either remove the /db from the command line, or specify:
/db=0
Note that level can be specified as a decimal, octal, or hexadecimal number. Octal numbers are indicated by a leading 0 and hexadecimal numbers are indicated by a leading 0x.

Any combination of debug levels can be applied. For example, to turn on debug messaging for inputs and failover, specify:
/db=20
0      No debug messages written
1       Initialization
2      Point adds, edits, and deletes
4      Inputs
8      Outputs
16    Failover
64    All on

	/ddprr=x

Optional

Default: /ddprr=1
	The /ddprr= parameter sets the number of times that a DDP read failure is retried before setting the point to a digital state indicating an error.  The allowed range for x is 1 to 6.  If this parameter is not specified, the default number of DDP read retries is one.

	/ec=x
Optional

Default: /ec=1
	The first instance of the /ec parameter on the command line is used to specify a counter number, x, for an I/O Rate point. If x is not specified, then the default event counter is 1. Also, if the /ec parameter is not specified at all, there is still a default event counter of 1 associated with the interface. If there is an I/O Rate point that is associated with an event counter of 1, each copy of the interface that is running without /ec=x explicitly defined will write to the same I/O Rate point. This means that one should either explicitly define an event counter other than 1 for each copy of the interface or one should not associate any I/O Rate points with event counter 1. Configuration of I/O Rate points is discussed in the section called “I/O Rate Tag Configuration.”

For interfaces that run on Windows nodes, subsequent instances of the /ec parameter may be used by specific interfaces to keep track of various input or output operations. One must consult the interface-specific documentation to see whether subsequent instances of the /ec parameter have any effect. Subsequent instances of the /ec parameter can be of the form /ec*, where * is any ASCII character sequence. For example, /ecinput=10, /ecoutput=11, and /ec=12 are legitimate choices for the second, third, and fourth event counter strings.

	/f=SS
or
/f=SS,SS
or 
/f=HH:MM:SS
or
/f=HH:MM:SS,hh:mm:ss

Required for reading scan-based inputs
	The /f parameter defines the time period between scans in terms of hours (HH), minutes (MM), and seconds (SS). The scans can be scheduled to occur at discrete moments in time with an optional time offset specified in terms of hours (hh), minutes (mm), and seconds (ss). If HH and MM are omitted, then the time period that is specified is assumed to be in seconds. 

Each instance of the /f parameter on the command line defines a scan class for the interface. There is no limit to the number of scan classes that can be defined. The first occurrence of the /f parameter on the command line defines the first scan class of the interface; the second occurrence defines the second scan class, and so on. PI Points are associated with a particular scan class via the Location4 PI Point attribute. For example, all PI Points that have Location4 set to 1 will receive input values at the frequency defined by the first scan class. Similarly, all points that have Location4 set to 2 will receive input values at the frequency specified by the second scan class, and so on. 

Two scan classes are defined in the following example:
/f=00:01:00,00:00:05 /f=00:00:07
or, equivalently:
/f=60,5 /f=7
The first scan class has a scanning frequency of 1 minute with an offset of 5 seconds, and the second scan class has a scanning frequency of 7 seconds. When an offset is specified, the scans occur at discrete moments in time according to the formula:

scan times = (reference time) + n(frequency) + offset

where n is an integer and the reference time is midnight on the day that the interface was started. In the above example, frequency is 60 seconds and offset is 5 seconds for the first scan class. This means that if the interface was started at 05:06:06, the first scan would be at 05:06:10, the second scan would be at 05:07:10, and so on. Since no offset is specified for the second scan class, the absolute scan times are undefined.

The definition of a scan class does not guarantee that the associated points will be scanned at the given frequency. If the interface is under a large load, then some scans may occur late or be skipped entirely. See the section called “Performance Point Configuration” for more information on skipped or missed scans.
Sub-second Scan Classes
One can also specify sub-second scan classes on the command line such as

/f=0.5 /f=00:00:00.1

where the scanning frequency associated with the first scan class is 0.5 seconds and the scanning frequency associated with the second scan class is 0.1 of a second.

Similarly, sub-second scan classes with sub-second offsets can be defined, such as

/f=0.5,0.2 /f=1,0

Wall Clock Scheduling
Scan classes that strictly adhere to wall clock scheduling are now possible. This feature is available for interfaces that run on Windows. Previously, wall clock scheduling was possible, but not across daylight savings time. For example,  /f=24:00:00,08:00:00 corresponds to 1 scan a day starting at 8 AM. However, after a Daylight Savings Time change, the scan would occur either at 7 AM or 9 AM, depending upon the direction of the time shift. To schedule a scan once a day at 8 AM (even across daylight savings time), one should use /f=24:00:00,00:08:00,L. The ,L at the end of the scan class tells UniInt to use the new wall clock scheduling algorithm.

	/hiway
Optional

Default: Highway outputs not allowed.
	Enables Highway Outputs.

	/host=host:port
Required when using ICU

Default: Get information from pilogin.ini or piclient.ini.
	The /host parameter is used to specify the PI Home node.  Host is the IP address of the PI Sever node or the domain name of the PI Server node.  Port is the port number for TCP/IP communication. The port is always 5450 for a PI 3 Server and 545 for a PI 2 Server. It is recommended to explicitly define the host and port on the command line with the /host parameter. Nevertheless, if either the host or port is not specified, the interface will attempt to use defaults. 

Defaults:

The default port name and server name is specified in the pilogin.ini or piclient.ini file. The piclient.ini file is ignored if a pilogin.ini file is found. Refer to the PI API manual for more information on the piclient.ini and pilogin.ini files.

Examples:
The interface is running on a PI Interface Node, the domain name of the PI 3 home node is Marvin, and the IP address of Marvin is 206.79.198.30. Valid /host parameters would be:
/host=marvin                      
/host=marvin:5450 
/host=206.79.198.30
/host=206.79.198.30:5450

	/id=#

Required
	The /id parameter is used to specify the interface identifier. 

The interface identifier is a string that is no longer than 9 characters in length. UniInt concatenates this string to the header that is used to identify error messages as belonging to a particular interface. See the section called “Appendix A: Error and Informational Messages” for more information.

UniInt always uses the /id parameter in the fashion described above. This interface also uses the /id parameter to identify a particular interface copy number that corresponds to an integer value that is assigned to the Location5 code point attribute. For this interface, one should use only numeric characters in the identifier. For example,

/id=1

Valid values are -1 to 99, inclusive. See discussion in section “Location5”.

	/ps=x
Required
	The /ps parameter specifies the point source for the interface. X is not case sensitive and can be any unique single or multiple character string. For example, /ps=P and /ps=p are equivalent. 

The point source that is assigned with the /ps parameter corresponds to the PointSource attribute of individual PI Points. The interface will attempt to load only those PI points with the appropriate point source. 

	/q

Optional 

Default: Send values to PI individually.
	When the /q parameter is present, Snapshots and exceptions are queued before they are sent to the PI Server node. 

The maximum queue size is close to 4000 bytes. The queue is flushed between scans if it is not filled.

	/rrdir=dir

Optional

Default: Assume ExDesc has absolute file names.
	The /rrdir= parameter provides the default directory specification to use with request/response points that have a relative definition file name.  The syntax of dir is specific to the operating system on which the interface is running and must be suitable for pre-pending to a relative file name:

dir must end with “/” or “\”.

Details on how this parameter affects the interface can be found in the “PI Point Configuration” section under “ExDesc”. 

	/sio

Optional

Default: Send output values at startup and when an output tag is edited.
	The /sio parameter stands for “suppress initial outputs.” The parameter applies only for interfaces that support outputs. If the /sio parameter is not specified, the interface will behave in the following manner.

When the interface is started, the interface determines the current Snapshot value of each output tag. Next, the interface writes this value to each output tag. In addition, whenever an individual output tag is edited while the interface is running, the interface will write the current Snapshot value to the edited output tag.

This behavior is suppressed if the /sio parameter is specified on the command line. That is, outputs will not be written when the interface starts or when an output tag is edited. In other words, when the /sio parameter is specified, outputs will only be written when they are explicitly triggered.

	/sp=#

Optional

Default: Do not pause on startup.
	This tells the interface to pause x milliseconds before loading the CHIP DB points into the interface to allow for CHIP to startup fully. 

	/stopstat
or
/stopatat=
digstate
Optional

Default:
/stopstat=
”Intf shut”
	If the /stopstat parameter is present on the startup command line, then the digital state Intf shut will be written to each PI Point when the interface is stopped. 

If /stopstat=digstate is present on the command line, then the digital state, digstate, will be written to each PI Point when the interface is stopped. For a PI 3 Server, digstate must be in the system digital state table. For a PI 2 Server, where there is only one digital state table available, digstate must simply be somewhere in the table. UniInt uses the first occurrence in the table.

If neither /stopstat nor /stopstat=digstate is specified on the command line, then no digital states will be written when the interface is shut down.

Examples:
/stopstat=”Intf shut” 

The entire parameter is enclosed within double quotes when there is a space in digstate. 

	/tcq

Optional
Default: Ignore the CHIP questionable status.
	The /tcq parameter stands for “Toggle Chip Questionable status.”  If the /tcq parameter is present, the interface will set the questionable bit on the CHIP tag in the local CHIP database when outputs fail., and will clear the questionable bit on this tag when the next successful output is written.

	/udbi=#
Optional

Default: Update DBIs once every 24 hours.
	Update DBIs every x hours. X can be any number from 1 to 24. 


Sample chiptopi.bat File

The following is an example file:

REM=======================================================================
REM

REM
chiptopibat

REM

REM Sample startup file for the Fisher-Rosemount CHIP Interface to the 
REM PI System

REM

REM=======================================================================

REM 

REM OSIsoft strongly recommends using PI ICU to modify startup files.

REM

REM Sample command line

REM

chiptopi /ps=F /id=1 /ec=1 /host=XXXXXX:5450 ^



/f=00:00:10,21:00:05 /f=00:00:12,00:00:00 /q

REM

REM End of chiptopi.bat File
Failover Overview
The Fisher Rosemount CHIPtoPI interface supports two types of failover:

· UniInt Interface-Level Failover: Fisher Rosemount CHIPtoPI interface version 2.9.2.0 and later supports UniInt Failover.

· Microsoft Cluster Interface-Level Failover
Both types of failover are discussed in the following sections.
Failover: UniInt Interface-Level Failover Configuration

Introduction

UniInt provides support for a hot failover configuration. When properly configured, the interface will provide a no data loss solution for bi-directional data transfer between the PI Server and the Data Source given a single point of failure in the system architecture.  This failover solution requires that two copies of the interface be installed on different PI Interface nodes collecting data simultaneously from a single data source.  Each copy of the interface participating in failover has the ability to monitor and determine liveliness and failover status.  Moreover, the failover operation is automatic and operates with no user interaction. To assist in administering system operations, the ability to manually trigger failover to a desired copy of the interface is also supported by this failover scheme.  Implementing the UniInt failover solution requires configuration of the startup command file, Data Source failover control points, and PI failover control tags as described below.

Each copy of the interface participating in the failover solution will queue two intervals worth of data to prevent any data loss. When a failover occurs, there may be a period of overlapping data for up to 2 intervals.  The exact amount of overlap is determined by the timing and the cause of the failover and may be different every time.  Using the default update interval of 1 second will result in overlapping data between 0 and 2 seconds. The no data loss claim is based on a single point of failure. If both copies of the interface have trouble collecting data for the same period of time, data will be lost during that time.

The failover scheme is described in detail in the UniInt Interface User Manual, which is a supplement to this manual.

Failover Installation Checklist

The checklist below may be used to configure this Interface for failover.  The failover configuration requires the two copies of the interface participating in failover be installed.  Users should verify non-failover interface operation as discussed in the “Installation Checklist” section of this manual prior to configuring the interface for failover operations. If not familiar with UniInt failover configuration, return to this section after reading the rest of the “UniInt Failover Configuration” section in detail.  If a failure occurs at any step below, correct the error and start again at the beginning of the checklist. For the discussion below, the first copy of the interface configured and tested will be considered the primary interface and the second copy of the interface configured will be the backup interface.
XE "Installation:Failover "

XE "Failover Installation"Failover Points
1. Verify non-failover interface operation as described in the “Installation Checklist” section of this manual.

2. Create and initialize three CHIP/PROVOX points to be used as the failover data source control points (one for ActiveID and two for Heartbeat points):

· Active ID

· Heartbeat 1

· Heartbeat 2

These points must be accessible for reading from and writing to by both copies of the CHIPtoPI interface. If the two CHIPtoPI interfaces are on different interface nodes, these points will need to be created on the Data Highway. If the two interfaces are on the same node, these points can exist in the local CHIP database or on the Data Highway. See the “Data Source Failover Control Point Configuration” section below.
3. Create and initialize the six required failover PI Points on the PI Server for the Active ID and Heartbeat control tags.  
· Active ID Input

· Active ID Output

· Heartbeat 1 Input

· Heartbeat 1 Output

· Heartbeat 2 Input

· Heartbeat 2 Output

See the section “PI Failover Control Tag Configuration” below for instructions.  Pay particular attention to the PointSource, Location5, and ExDesc attributes.

Note: This interface supports the use of a PI Auto Point Synchronization (APS) connector.  If using APS to synchronize the Data Source and PI points, special attention should be paid to the failover control points and tags.  Check that synchronization is set to off for the failover control points. Synchronizing the control points will cause the failover tags to be edited by APS and may result in possible interface shutdown.
Failover Configuration

Configuration using the PI ICU:

Use the PI ICU’s UniInt Failover tab (in PI ICU 1.4.1.0 and later) to configure failover. Select one of the two interface instances to assign as Primary, and this will be instance #1:
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Select the ‘Other’ node of the failover pair by using the “Browse” button and the other ‘chiptopi’ interfaces registered with the PI ICU that write to the same server as the Primary interface are listed:
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When you enable UniInt Failover 
The other interface of the pair is assigned secondary, or #2:
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The Failover Control Points will be listed if they are found in PI.
Manual configuration

If PI ICU is not used to configure the Failover, the following manual configuration steps should be followed.
Startup Command File Configuration

Note:  The /stopstat parameter is disabled If the interface is running in a UniInt failover configuration as defined by this section.  Therefore, the digital state, digstate, will not be written to each PI Point when the interface is stopped.  This prevents the digital state being written to PI Points while a redundant system is also writing data to the same PI Points.  The /stopstat parameter is disabled even if there is only one interface active in the failover configuration.
There are three interface startup parameters that control UniInt failover: /UFO_ID, /UFO_OtherID, and /UFO_Interval. UFO stands for UniInt Failover.  The /UFO_ID and /UFO_OtherID parameters are required for the interface to operate in a failover configuration, but the /UFO_Interval is optional.  All parameters specified must be configured correctly at interface startup. If they are not, the interface will not start and an error message will be printed to the interface log file. All existing UniInt startup parameters (e.g., /ps, /id, /q, /sn, etc.) will continue to function as documented and must be identical in both copies of the interface.  Each of the failover startup parameters is described below.  

	Parameter
	Description

	/UFO_Interval=i
Optional

Default: 1000
	This interface does not support unsolicited input interface failover control tags and therefore will not use this command line parameter to control the update interval.
Note:  The /UFO_Interval startup parameter can only be used with unsolicited input interface failover control tags.  If the interface supports scan-based input data and the interface failover tags are defined as scan-based input tags, the update interval is determined by the scan class for which the Heartbeat tags are defined.  

	/UFO_ID=n
Required
	The required /UFO_ID startup parameter specifies the failover ID for the current copy of the interface. Each copy of the interface requires a failover ID specified by the /UFO_ID=n. The value, n, represents the identification number for this copy of the interface.  Each copy of the interface must also know the failover ID for the redundant instance of the interface specified by the /UFO_OtherID=m.  The integer number, n, used for /UFO_ID must be different than the number, m, used for /UFO_OtherID. The failover ID for both copies of the interface must be a positive integer.

The failover ID is written to the Active ID point when the interface attempts to become the primary interface. The failover ID is also used to identify the Heartbeat tag for this copy of the interface. For more information on Heartbeat tag configuration, see the “Heartbeat” section below.

	/UFO_OtherID=m
Required
	The required /UFO_OtherID startup parameter specifies the failover ID for the redundant copy of the interface.  Each copy of the interface requires a redundant failover ID specified by the /UFO_OtherID=m. The value, m, represents the identification number for the redundant interface instance.  Moreover, m must be a positive integer and must differ from the value, n, provided by the /UFO_ID=n parameter.  

The other failover ID is used in conjunction with the Active ID point to determine when the redundant interface is primary. The other failover ID is also used to identify the Heartbeat tag for the redundant interface copy. For more information on Heartbeat tag configuration, see the section below.


Sample Interface Startup Files

The following is an example of the CHIPtoPI interface configured for UniInt failover. In this example, the interface name is CHIPtoPI and the interface executable is CHIPtoPI.exe. The two interface copies are installed on different PI Interface nodes. The interface nodes are referred to as IFNode1 and IFNode2.  Any additional command-line parameters needed for the interface would be identically defined in both startup command-line files. The startup command file for the interface on IFNode1 would be defined as follows:

CHIPtoPI.exe /PS=CHIP /ID=1 /UFO_ID=1 /UFO_OtherID=2 ^ /host=PISrv:5450 ^ other parameters as required

The startup command file for the interface on IFNode2 would be defined as follows:

CHIPtoPI.exe /PS=CHIP /ID=1 /UFO_ID=2 /UFO_OtherID=1 ^ /host=PISrv:5450 ^ other parameters as required
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CAUTION: The only differences in the startup parameters for the two interface copies are the /UFO_ID and /UFO_OtherID startup parameters.  These parameters must be the reverse of one another.  A configuration error in these parameters could result in no data being collected from either copy of the interface.
XE "Failover Configuration Test"Failover Configuration Test

1. Start the primary interface interactively without buffering.
Check the pipc.log file. It should have the informational message,

UniInt failover: Interface in the "Primary" state and actively sending data to PI. Backup interface not available.
This indicates that the single interface copy is running. 

For details relating to informational and error messages, refer to the “Messages” section below.
2. Verify data in CHIP. 
· The Active ID control point in CHIP must be set to the value of the running copy of the interface as defined by the Failover ID of the (/UFO_ID startup command-line parameter).

· The Heartbeat control point in CHIP must be changing values at a rate specified by the scan class to which the Control Points belong. 
3. Verify data on the PI Server using available PI tools.

· The Active ID control tag on the PI Server must be set to the value of the running copy of the interface as defined by the Failover ID of the interface (/UFO_ID startup command-line parameter).

· The Heartbeat control point on the PI Server must be changing values at the rate specified by the scan class to which the Control Points belong.

4. Stop the primary interface.

5. Start the backup interface interactively without buffering. Notice that this copy will become the primary because the other copy is stopped.

6. Repeat steps 1, 2, and 3.

7. Stop the backup interface.

8. Start buffering.

9. Start the primary interface interactively.

10. Once the primary interface has successfully started and is collecting data, start the backup interface interactively.

11. Verify that both copies of the interface are running in a failover configuration by reviewing the pipc.log file which should show the following messages to confirm that the interfaces are functioning properly:
· A message for the primary interface:
UniInt failover: Interface in the “Primary" state and actively sending data to PI. Backup interface available.
· A message for the backup interface:
UniInt failover: Interface in the “Backup” state
For details relating to informational and error messages, refer to the “Messages” section below.

12. Verify data in CHIP.  

· The Active ID control point in CHIP must be set to the value of the running copy of the interface as defined by the Failover ID of the interface (/UFO_ID startup command-line parameter.

· The Heartbeat control points for both copies of the interface in CHIP must be changing values at a rate specified by the scan class to which the Control Points belong.

13. Verify data on the PI Server using available PI tools.

· The Active ID control tag on the PI Server must be set to the value of the running copy of the interface as defined by the Failover ID of the interface (/UFO_ID startup command-line parameter).

· The Heartbeat control tags for both copies of the interface on the PI Server must be changing values at a rate specified by the scan class to which the Control Points belong.
XE "Failover Installation Test"Failover Installation Test
1. Test Failover after the initial installation by stopping the primary interface.

2. The pipc.log file indicates that the backup interface assumes the role of primary by the message 
UniInt failover: Interface in the "Primary" state and actively sending data to PI. Backup interface not available.

The backup interface is now considered primary and the previous primary interface is now the backup interface.

3. Verify no loss of data in PI.  There may be an overlap of data due to the queuing of data.  However, there must be no data loss.

4. Start the backup interface.  
Once the primary interface detects a backup interface, the primary interface will now change state indicating:

UniInt failover: Interface in the "Primary" state and actively sending data to PI. Backup interface available.”

The pipc.log file indicates the successful start of the backup interface with the message:

UniInt failover: Interface in "Backup” state.

Since this is the initial state of the interface, the informational message will be near the beginning of the start sequence of the pipc.log file.
5. Test failover with different failure scenarios (e.g. loss of PI connection for a single interface copy). UniInt failover guarantees no data loss with a single point of failure.  Verify no data loss by checking the data in PI and on the data source.

6. Stop both interactive copies of the interface.

7. Start buffering
8. Start each interface as a service.

9. Verify data as stated above.

10. To designate a specific interface as primary.  Set the Active ID point on the Data Source Server of the desired primary interface as defined by the /UFO_ID startup command-line parameter.
Data Source Failover Control Point Configuration

In order to synchronize the two copies of the interface, there must be three interface Control Points residing on the Data Source. There must be one Active ID control point and one Heartbeat control point for each copy of the interface defined on the Data Source.  Each of these control points must be initialized to a valid value that when read by the interface would not produce an error that would write a system digital state value to PI. 
If both copies of the failover pair are running on the same CHIP interface node, the Active ID point can live in the local CHIP database. If both copies of the failover pair are running on different CHIP interface nodes, the Active ID point must live in PROVOX.

Both interface copies of the failover pair must have read and write access to all three of the CHIP Data Source Failover Control Points.
This interface supports the use a PI Auto Point Synchronization (APS) connector.  If using APS to synchronize the Data Source and PI points, special attention should be paid to the failover control points and tags.  Check that synchronization is set to off for the failover control points. Synchronizing the control points will cause the failover tags to be edited by APS and may result in possible interface shutdown.

Note: Data Source control points that cannot be initialized may produce a bad result when read by UniInt failover and cause the interface to fail. If the points on the Data Source cannot be initialized and return a bad result to the interface, bypass failover operations by removing the failover startup command-line parameters and run the interface in a non-failover configuration. Force an output value from PI to each of the failover control points; Active ID and Heartbeat points. To output a value for the interface specific Heartbeat point, each interface participating in failover will need to be run separately.  Once the values on the Data Source are valid, insert the proper failover startup command-line parameters and restart the interface.

Active ID

The Active ID point is used to identify which copy of the interface will act as the primary interface sending data to PI. The UniInt failover scheme will determine which copy of the interface will act as the primary copy and which will act as the backup copy of the interface. The primary copy of the interface will set the Active ID control point on the Data Source to the value of its ID as defined in PI ICU:
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(on the command line of the primary interface this is /UFO_ID=n). The status of an interface as primary or backup can be changed by simply changing the value of the Active ID control point on the Data Source to the ID of the desired primary copy of the interface.

During a normal interface shutdown sequence, the interface will write a value of zero to the Active ID control point if the interface is in a primary role as indicated by the Active ID control point.  Setting the Active ID control point to zero allows the backup copy of the interface to quickly transition to the primary role.
Heartbeat

The two Heartbeat control points are used to monitor the liveliness of the failover configuration.  Each copy of the interface is assigned one Heartbeat control point on the Data Source to write (output) values.  Each copy of the interface also reads (input) the value of the Heartbeat control point of the other interface in the failover configuration.   Simply put, the concept of operation for the Heartbeat control point is for each copy of the interface to output a Heartbeat value to its Heartbeat control point and read the Heartbeat value of the other copy of the interface.

During a normal interface shutdown sequence, the interface will write a value of zero to its Heartbeat control point.  Setting the Heartbeat control point to zero allows the backup copy of the interface to quickly transition to the primary role.
Control Point Data Flow
The figure below shows the data flow to and from the Heartbeat and Active ID control points for a typical failover configuration.
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PI Failover Control Tag Configuration

[image: image32.png]



CAUTION: Users must not delete the failover control tags once the interface has started.  Deleting any of the failover control tags after interface startup will cause the interfaces in the failover scheme to shutdown and log an error message to the pipc.log file. 

For details on proper configuration of failover control tags, refer to the sections below.  It is highly recommended that the PI System Administrator be consulted before any changes to failover tags are made.
Synchronization of the two failover interface copies requires the configuration of six PI tags that are used to send and received data for each of the Data Source failover control points.  All six PI tags must be configured correctly at interface startup or the interface will not start and an error message will be logged to the interface log file. The six PI tags are used exclusively for configuring the interface control points.  Values written to a Data Source failover control point are also written to the corresponding PI tag as a historical record.

The only PI tag attribute used specifically for Data Source failover control point configuration is the ExDesc attribute. All other PI tag attributes are configured according to the interface documentation. For example, the PointSource attribute must match the /ps interface startup parameter or the interface will not load the PI tag.   

This interface supports the use a PI Auto Point Synchronization (APS) connector.  If using APS to synchronize the Data Source and PI points, special attention should be paid to the failover control points and tags.  Check that synchronization is set to off for the failover control points. Synchronizing the control points will cause the failover tags to be edited by APS and may result in possible interface shutdown.
The interface installation kit includes the sample file, installed to the interface directory C:\PIPC\Interfaces\CHIPtoPI\CHIPtoPI_UniInt_Failover_Sample_PI_Tags.xls that can be used with the Tag Configurator add-in for Excel to create UniInt failover control tags.  Simply modify the point attributes as described in the sections below and use the Tag Configurator to create the tags on the PI Server. The InstrumentTag and Location1 setting for these example tags will need to be modified for your CHIP point definitions.
Note:  The PointSource and Location5 attributes must be identical for all the failover control tags in the failover scheme and must match the PointSource and Location5 attributes for PI tags loaded by the interface.  Failure to comply with this rule will result in the interface failing to start.

Active ID

The Active ID tag is used to identify which copy of the interface will act as the primary interface sending data to PI. For a redundant interface installation, one interface Active ID input tag and one Active ID output tag must be configured. The Active ID input tag must be configured to read from the Active ID control point in CHIP/PROVOX.  Whereas the Active ID output tag must be configured to write to the Active ID control point in CHIP/PROVOX. The Active ID tags must be successfully loaded or the interface will log a message to the interface log and fail to start.

To configure the interface Active ID tag, the string [UFO_ActiveID] must be found in the ExDesc attribute of the PI tag. The UFO_ActiveID keyword is not case sensitive. The square brackets must be included. The Interface Active ID Tag should be configured as an integer tag.

During a normal interface shutdown sequence, the interface will write a value of zero to its Active ID control point and PI tag. Setting the Active ID control point to zero allows the backup copy of the interface to quickly transition to the primary role.

Active ID Tag Configuration
	Attributes
	ActiveID IN
	AcitveID OUT

	Tag
	<Intf>_Active_IN
	<Intf>_Active_OUT

	ExDesc
	[UFO_ActiveID]
	[UFO_ActiveID]

	Location1
	CHIP DBI #
	CHIP DBI #

	Instrument Tag
	CHIP Tagname
	CHIP Tagname

	Location5
	Match # in /id=#
	Match # in /id=#

	Point Source
	Match x in /ps=x
	Match x in /ps=x

	Point Type
	Int32
	Int32

	Shutdown
	0
	0

	Step
	1
	1


Heartbeat

The Heartbeat tags are used to configure and monitor the liveliness of the failover configuration.  For interface failover to operate properly, each copy of the interface must have an input Heartbeat PI tag, and an output Heartbeat PI tag.  Therefore, a total of four Heartbeat tags are required.  

The input and output tag for each interface copy must have the string [UFO_Heartbeat:n] in the ExDesc attribute of the PI tag. The value of n must match the failover ID for the interface as defined by the number selected in PI ICU:
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(on the command line by the /UFO_ID or /UFO_OtherID startup parameter) (see example below). The UFO_HeartBeat keyword is not case sensitive. The square brackets must be included. All four of the Heartbeat tags must be successfully loaded or the interface will log a message to the pipc.log and fail to start.

For example: An interface copy participating in failover has /UFO_ID=5:
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and /UFO_OtherID=6:
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on the startup command line indicating that its interface ID is 5 and the other copy of the interface has an ID of 6.  The ExDesc attribute for the input and output Heartbeat tags for the interface with an ID of 5 must have [UFO_Heartbeat:5] defined.  Likewise, the ExDesc attribute for the input and output Heartbeat tags for the interface with an ID of 6 must have [UFO_Heartbeat:6] defined. 
During a normal interface shutdown sequence, the interface will write a value of zero to its Heartbeat control point.  Setting the Heartbeat control point to zero allows the backup copy of the interface to quickly transition to the primary role.

Heartbeat Tag Configuration
	Attribute
	Heartbeat 1 IN
	Heartbeat 1 OUT
	Heartbeat 2 IN
	Heartbeat 2 OUT

	Tag
	<HB1>_IN
	<HB1>_OUT
	<HB2>_IN
	<HB2>_OUT

	ExDesc
	[UFO_Heartbeat:#]

Match # in /UFO_ID=#
	[UFO_Heartbeat:#]

Match # in /UFO_ID=#
	[UFO_Heartbeat:#]

Match # in /UFO_OtherID=#
	[UFO_Heartbeat:#]

Match # in /UFO_OtherID=#

	Location1
	CHIP DBI #
	CHIP DBI #
	CHIP DBI #
	CHIP DBI #

	Instrument Tag
	CHIP Tagname
	CHIP Tagname
	CHIP Tagname
	CHIP Tagname

	Location5
	Match # in /id=#
	Match # in /id=#
	Match # in /id=#
	Match # in /id=#

	Point Source
	Match x in /ps=x
	Match x in /ps=x
	Match x in /ps=x
	Match x in /ps=x

	Point Type
	int32
	int32
	int32
	int32

	Shutdown
	0
	0
	0
	0

	Step
	1
	1
	1
	1


Interface State Tag

UniInt failover provides the ability to monitor the operational state of the interface using a PI tag.  Each copy of the interface participating in failover can have an interface state tag defined to monitor the individual interface.  To configure the interface readiness tag, the string [UFO_State:n] must be found in the ExDesc attribute of the PI tag.  The value of n must match the failover ID for the interface as defined in PI ICU:
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(on the command line, the /UFO_ID).  The UFO_State keyword is not case sensitive. The square brackets must be included. The Interface state should be configured as a digital tag.

Note:  UniInt limits the number of interface state tags to one per interface copy.  If more than one tag is created for a particular copy of the interface, only the last tag sent to the interface during the startup process will be configured to monitor the interface state.  All other interface state tags for this copy of the interface will be ignored and will not receive data.

Interface State Tag Configuration

< location5 and pointsource are necessary to configure the tag for this interface>

	Point Attribute
	Primary
	Backup

	Tag
	<Tagname1>
	<Tagname2>

	DigitalSet
	UFO_State
	UFO_State

	ExDesc
	[UFO_State:#]

(Match /UFO_ID=# on primary node)
	[UFO_State:#]

(Match /UFO_ID=# on backup node)

	Location5
	Match # in /id=#
	Same as for Primary node

	PointSource
	Match x in /ps=x
	Same as for Primary node

	PointType
	digital
	digital

	Shutdown
	0
	0

	Step
	1
	1


Digital State Configuration

OSIsoft recommends configuring digital state set when using interface state tags to monitor the operational state of the failover configuration.  UniInt is capable of providing six different states (values) that indicate the operational condition of interfaces participating in failover.

	State Number
	State Name
	Description

	0
	Off
	The interface is not started.

	1
	Backup_No_DataSource
	The interface is connected to the PI Server, but not to the Data Source.  No data is being collected by the interface.

	2
	Backup_No_PI
	The interface is connected to the Data Source, but not to the PI Server.  The interface is actively collecting and queuing data.  If the primary interface fails, this copy of the interface will continue to collect data and if a connection to PI becomes available, the queued data will be sent to the PI Server.  

The primary copy of the interface has the ability to monitor the backup interface and is able to set the state of the backup interface on the PI Server accordingly.

	3
	Backup
	The interface is connected to PI and the Data Source.  Data is being collected and queued by the interface.  If the primary interface fails, this copy of the interface will transition to primary and send its queued data to PI and continue in the primary role.

	4
	Transition
	The interface is changing roles from Backup to Primary.  The interface remains in this state for two update intervals.

	5
	Primary
	The interface is connected to both the PI Server and the Data Source.  Data is actively being sent to the PI Server.


Importing Failover Digital Set to PI via PI SMT 3

The interface installation kit includes the digital set file, UniInt_Failover_DigitalSet_UFO_State.csv, that can be imported using the PI System Management Tools (SMT) (version 3.0.0.7 or above) application. The procedure below outlines the steps necessary to create a digital set on a PI Sever using the “Import from File” function found in the SMT application.  The procedure assumes the user has a basic understanding of the SMT application.

1. Open the SMT application.

2. Select the appropriate PI Server from the PI Servers window.  If the desired server is not listed, add it using the PI Connection Manager.  A view of the SMT application is shown in Figure 1 below.

3. From the System Management Plug-Ins window, select Points then Digital States.  A list of available digital state sets will be displayed in the main window for the selected PI Server.  Refer to Figure 1 below.

4. In the main window, right click on the desired server and select the “Import from File” option.  Refer to Figure 1 below.
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Figure 1: PI SMT application configured to import a digital state set file.  The PI Servers window shows the “nocgrover” PI Server selected along with the System Management Plug-Ins window showing the Digital States Plug‑In as being selected.  The digital state set file can now be imported by selecting the Import from File option for the localhost.

5. Navigate to and select the UniInt_Failover_DigitalSet_UFO_State.csv file for import using the Browse icon on the display.  Select the desired Overwrite Options.  Click on the OK button.  Refer to Figure 2 below.
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Figure 2: PI SMT application Import Digital Set(s) window.  This view shows the UniInt_Failover_DigitalSet_UFO_State.csv file as being selected for import.  Select the desired Overwrite Options by choosing the appropriate radio button.

6. The UFO_State digital set is created as shown in Figure 3 below.
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Figure 3: The PI SMT application showing the UFO_State digital set created on the “localhost” PI Server.

Messages

The following are examples of typical error and informational messages that can be found in the pipc.log file.

Informational

16-May-06 10:38:00

chiptopi 1> UniInt failover: Interface in the "Backup" state. 

Meaning:
Upon system startup, the initial transition is made to this state. While in this state the interface monitors the status of the other interface participating in failover. Data received from the data source is queued and not sent to the PI Server while in this state. The amount of data queued while in this state is determined by the failover update interval. In any case, there will be typically no more than two update intervals of data in the queue at any given time. Some transition chains may cause the queue to hold up to five failover update intervals worth of data

16-May-06 10:38:05

chiptopi 1> UniInt failover: Interface in the “Primary” state and actively


sending data to PI. Backup interface not available. 

Meaning:
While in this state, the interface is in its primary role and sends data to the PI Server as it is received. This message also states that there is not a backup interface participating in failover.

16-May-06 16:37:21

chiptopi 1> UniInt failover: Interface in the “Primary” state and actively


sending data to PI. Backup interface available.

Meaning:
While in this state, the interface sends data to the PI Server as it is received

Errors

16-May-06 17:29:06

chiptopi 1> Loading Failover Synchronization tag failed


Error Number = 0: Description = [FailOver] or [HeartBeat:n] was found in the exdesc for Tag CHIPtoPI_UFO1_Active_IN


but the tag was not loaded by the interface.


Failover will not be initialized unless another Active ID tag is


successfully loaded by the interface.

Cause: 
The Active ID or Heartbeat tag is not configured properly.  

Resolution:
Check validity of point attributes.  For example, make sure Location5 attribute is valid for the interface.  All failover tags must have the same PointSource and Location5 attributes.  Modify point attributes as necessary and restart the interface.

16-May-06 17:29:06

chiptopi 1> One of the required Failover Synchronization points was not loaded.


Error = 0: The Active ID synchronization point was not loaded.


The input PI tag was not loaded

Cause:
The Active ID tag is not configured properly.  

Resolution:
Check validity of point attributes.  For example, make sure Location5 attribute is valid for the interface.  All failover tags must have the same PointSource and Location5 attributes.  Modify point attributes as necessary and restart the interface.

16-May-06 17:38:06

chiptopi 1> One of the required Failover Synchronization points was not loaded.


Error = 0: The Heartbeat point for this copy of the interface was not loaded.


The input PI tag was not loaded

Cause: 
The Heartbeat tag is not configured properly.  

Resolution:
Check validity of point attributes.  For example, make sure Location5 attribute is valid for the interface.  All failover tags must have the same PointSource and Location5 attributes.  Modify point attributes as necessary and restart the interface.

17-May-06 09:05:39

chiptopi 1> Error reading Active ID point from Data source


Active_IN (Point 29600) status = -255

Cause: 
The Active ID point value on the data source produced an error when read by the interface.  The value read from the data source must be valid.  Upon receiving this error, the interface will enter the “Backup in Error state.”

Resolution:
Check validity of the value of the Active ID point on the data source.  For example, if the value for the Active ID point shows up as “***” in CHIP, then modify the value of the point to a valid value. 

17-May-06 09:06:03

chiptopi 1> Error reading the value for the other copy's Heartbeat point from Data source


HB2_IN (Point 29604) status = -255

Cause: 
The Heartbeat point value on the data source produced an error when read by the interface.  The value read from the data source must be valid.  Upon receiving this error, the interface will enter the “Backup in Error state.”

Resolution:
Check validity of the value of the Heartbeat point on the data source.  For example, if the value for the Heartbeat point shows up as “***” in CHIP, then modify the value of the point to a valid value. 

17-May-06 09:06:03

chiptopi 1> UniInt failover: Interface in an "Error" state.  Could not read failover control points."
Cause: 
The failover control points on the data source are returning a value to the interface that is in error.  This error can be caused by creating a non-initialized control point on the data source.”

Resolution:
Check validity of the value of the control points on the data source. 

17-May-06 09:06:03

chiptopi 1> The Uniint FailOver ID (/UFO_ID) must be a positive integer

Cause: 
The UFO_ID parameter has not been assigned a positive integer value.

Resolution:
Change and verify the parameter to a positive integer and restart the interface. 

17-May-06 09:06:03

chiptopi 1> The Failover ID parameter (/UFO_ID) was found but the ID for


the redundant copy was not found

Cause: 
The UFO_OtherID parameter is not defined or has not been assigned a positive integer value.

Resolution:
Change and verify the UFO_OtherID parameter to a positive integer and restart the interface. 
Failover: Interface-Level Failover Using Microsoft Cluster

General Overview

The failover configuration permits greater reliability through increased up-time. Failover requires compatible CHIP databases on the redundant nodes (except for the CHIP exception reporting parameters). Every CHIP point that has a PI input or output point must be in both CHIP databases with the same database indexes (DBI's) or CHIP tag names. 

Local CHIP outputs (Location2 < 0) are written by both nodes regardless of the failover status. This allows PROVUE consoles to read PI outputs from either CHIP system.

A failover digital tag, specified in the /ft= parameter on the command line, specifies a digital tag that keeps the history of which node is collecting data. A digital state belonging to this tag is assigned to each of the two failover nodes, with the command line /fds= parameter, and is the value written for this tag at each failover to track which node is scanning. This digital tag is used only for tracking which node was scanning and when. It does not play a role in determining which node is currently scanning. A value is written to the failover digital tag when failover switches the SCANNING and STANDBY nodes.

Both copies of the interface will pick up all CHIPtoPI tags and will scan them at their designated scan rate. However, only the interface that is currently SCANNING will send this data to PI. The STANDBY interface will not send its data.

Windows Overview

The failover logic uses one communication path to the redundant node. The path issues a Device Status request via the PROVOX highway to determine the health of the other CHIP device. In normal operation, the primary node is SCANNING and the secondary node is in STANDBY. When either link to the primary node fails, the secondary node switches to SCANNING. The primary node switches to STANDBY in the case where the Device Status request failed. When the failure condition ends, the secondary node switches back to STANDBY and the primary node switches to SCANNING.

Enabling Failover

Windows

To configure the interface startup file to enable failover on Windows, specify /fo=x on the command line, where x is the number discussed below in the Windows-specific section.

Configure the interface startup file to specify one node as primary (required) by including /primary=nodename on the command line of the primary node. On Windows, this nodename is the TCP/IP hostname. 

CHIPtoPI failover uses named pipes on Windows to allow inter-process communication between the two failover nodes.

On Windows, it must be possible to successfully ping or telnet between the two failover nodes.

Each copy of the interface needs to know the name of the other node. This is passed to each interface with the /secn=remotenode command-line parameter. This is required on both nodes. For example, on the primary node (wolverine), specify /secn=dragon, and on the secondary node (dragon), specify /secn=wolverine. 

If an incorrect hostname or node name is specified, each interface will never successfully connect to its partner failover node. Failover is not initialized until the first successful connection between the primary and secondary node. Each interface will continue to attempt to connect for the duration of its up-time. Failover will never be initiated until there has been a successful connection between the two nodes.

Failover Tag

Creating the Failover Status Tag
CHIPtoPI failover uses a digital state failover status tag to record which node is SCANNING. This failover digital state tag requires two digital states in its digital state set, one state to signify each of the two nodes in the failover cluster. For example, if the primary node is wolverine, and the secondary node is dragon, a failover tag, such as chipfailtag, needs to be created with wolverine and dragon as its digital states.  Below is an example for creating this tag.

The following is an example PIConfig script that can be used to create the appropriate digital state set and the failover tag, called chipfailtag, where the failover nodes are wolverine and dragon:

* Create chipfostate set

@tabl pids

@mode create

@istr set,state,...

chipfostate,wolverine,dragon

@ends

* Create chipfailtag

@tabl pipoint

@ptcl classic

@mode create

@istr tag,pointsource,pointtype,digitalset,compressing,excmax

chipfailtag,L,digital,chipfostate,0,0

@ends

@bye

Telling the Interface about the Failover Status Tag

To configure the interface startup file for the failover tag, specify /ft=failover_tag on the command line. In the example above, this would be /ft=chipfailtag
To configure the interface startup file for the failover digital state, specify /fds=failover_ds on the command line. In the example above, this would be /fds=wolverine on wolverine and /fds=dragon on dragon. Note that the digital state string is used on the command line, not its corresponding digital state number.

Windows Failover Requirements

General

Failover requires two PI Interface nodes that have Data Highway access and form a Microsoft Cluster.

Hardware

Two Windows nodes with hardware that appears on the Microsoft Hardware Compatibility list (http://www.microsoft.com/hwtest/hcl/)

Both nodes must provide a connection to the CHIP Data Highway and have CHIP installed and running.

Software

Both Windows nodes must have the PI API (version 1.2.3.1 or greater) installed. 

Both Windows nodes must be running Microsoft Windows NT 4.0 Enterprise Edition, Windows 2000 Advanced Server, or Windows XP.

Both Windows nodes must have TCP/IP running between them. 
Installation Checklist

API Buffering (Bufserv)

If PI API Buffering is to be used with MSCS-PI Failover, Bufserv must be installed on both the primary and the secondary PI Interface nodes before failover is setup. Buffering must be started before the interface starts, so the interface service must have a dependency on the Bufserv service. The Bufserv service must be run from the local Administrator account and must be setup to startup automatically on reboot. For more information about setting up PI API Buffering, please see the Bufserv documentation (Bufserv.doc).

If Bufserv is installed, but the service is missing, create the service with this command line:

Bufserv.exe –install –auto

CHIPtoPI# Service

The CHIPtoPI service should be set to automatic, with a dependency on ChipService and a dependency on Bufserv, if API buffering is to be used. With PI API buffering:

chiptopi –install –auto –depend “chipservice bufserv”

Without PI API buffering:

chiptopi –install –auto –depend chipservice

The CHIPtoPI service on the Primary node must be modified so that it runs under an account that has permissions to start and stop services on the Secondary node. The cluster domain Administrator user should have the permissions required. This change can be made via the Services Applet.

APIOnline# 

The APIOnline service is configured to be dependent upon the interface process in its service properties and using a /proc=interface parameter in the apionline#.bat file, where interface stands for the name of the interface service which is using failover. The # in APIOnline#.bat is the same as the CHIPtoPI startup parameter/fo=#. If the interface stops, APIOnline stops. Microsoft Cluster Server then attempts to start both again. The node on which these processes are started is determined by how the threshold parameter of the APIOnline cluster resource is configured in the Cluster Administrator. This is discussed later in this section. If APIOnline is started up on the former backup node, the backup interface will check to verify that it is now a data collector. It will then start sending data to PI (the backup node is always scanning along with the Scanning node, but the backup node does not send data to PI). Following is an example apionline#.bat file using the /proc parameter:
Apionline#.exe /proc=chiptopi

APIOnline must be installed as a service on both cluster nodes. The example below shows how to install APIOnline as a service and make it dependent upon the CHIPtoPI interface:

APIOnline# -install -depend “CHIPtoPI”
This command must be run from the directory in which the APIOnline executable is installed. The next example shows how to remove the APIOnline service, if it is no longer needed:

APIOnline# –remove

This command must also be run from the directory in which APIOnline#.exe is installed.

APIOnline must then be registered with the Cluster Administrator. 

Note: These steps are to be done on only one of the two cluster nodes. The settings will show up on both nodes in the cluster.

1. Run the Cluster Administrator:
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2. Add a new group that will contain the APIOnline Resource. (The Cluster Group can be used, as well.)  It is suggested that the interface name and number be included in the group name: 
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Click on Next:
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Do not specify any “Preferred owners.”

Click on Finish, and you will receive a confirmation dialog:
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3. Add a new resource called APIOnline#. The APIOnline “Resource Type” should be set up as a Generic Service. The “Group” is the group just created in the previous steps:
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Both of the failover nodes should be listed as “Possible owners”.

The “Service name” is the APIOnline service, as specified above in the step titled “3. APIOnline#”. Specify no “Startup parameters”.
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Specify no Registry Keys:
[image: image47.png]Applications or services may sore datain the registy. I f impartant to have this data
vaiable on the node on which they are unning. Specily the registy keys below
HKEY_LOCAL_MACHINE that shouid be replicaied to a nodes in the cluste.

Floot Registy Key

o

<Back Fiish cancel |






Click on Finish to create the resource. A confirmation dialog should appear:
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Now the APIOnline# Resource should be listed under the CHIPtoPI# Failover Group:
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4. Bring the new APIOnline resource online. To do this, highlight the new resource, right click, and then select Bring Online.
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APIOnline is now registered with the Cluster Administrator and is actively being monitored.

5. The APIOnline# resource properties need to be modified so that failover threshold is set to 1. To do this, highlight the resource name (APIOnline2 in the above example), and click the Properties icon on the toolbar.  Select the Advanced tab and modify the “Threshold” to be 1:
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At this point, the node listed as “Owner” should be the node on which the APIOnline# service has been started automatically by the Cluster.  

Normally, APIOnline will only switch from one node to the other when the primary node shuts down for whatever reason. It is also possible to simulate a failover using the Cluster Administrator. To simulate a failover:
1. Run the Cluster Administrator.

2. Highlight the APIOnline# resource, right click, and select Initiate Failover.

3. This should cause the APIOnline service to stop on the current node and start on the other node. Sometimes, Initiate Failover must be selected 3 or 4 times in order to force the failover successfully.
Typical Configuration

Data Collecting PI Interface Node – Processes Running

· CHIPtoPI

· APIOnline

Backup PI Interface Node – Processes Running:

· CHIPtoPI

Scenarios Covered

1. Backup PI Interface node goes down:

No immediate impact, but there is no backup PI Interface node available.

2. Scanning PI Interface node goes down:

Microsoft Cluster Server starts APIOnline on backup PI Interface node.

Backup interface now starts scanning on backup PI Interface node.

3. Data collecting interface either crashes or is stopped:

APIOnline stops running on data collecting node.

Microsoft Cluster Server starts APIOnline on backup PI Interface node.

Backup interface now starts scanning on backup PI Interface node.

Primary/Secondary Interface Failover
The secondary interface assumes data collection when the primary node stops running or it directs the secondary interface to assume data collection by stopping its APIOnline service. The most common scenario for the primary interface to stop its APIOnline service is when it is unable to communicate to its DCS gateway. When the primary APIOnline service is stopped, Microsoft Cluster Server automatically starts the APIOnline service on the secondary node, which causes the secondary CHIPtoPI to assume data collection. 

When the primary interface either comes back up or is then able to communicate with its DCS gateway, the primary node stops the APIOnline service on the secondary node. Microsoft Cluster Server then starts APIOnline on the primary node and the primary node assumes data collection. 

The interface startup file for the primary interface must specify the name of the secondary node using the /secn=xxx parameter, where xxx is the name of the secondary PI Interface node.  

Note:  The primary interface must be able to resolve the name of the secondary node.

These parameters are only used when running the interface in failover mode.
Interface-Level Failover Command Line Parameters

Windows 

	Parameter
	Description

	/fds=<state>
Required
	Required on both the primary and secondary nodes in a failover setup. Name of the digital state from the failover tag’s digital state set that is assigned to the current node as a parameter for which node is collecting. See the section entitled “Failover Tag” on setting up the failover tag and the digital state set for this tag:  /fds=wolverine

	/fo=#

Required on primary and secondary nodes
	X is the number assigned to APIOnline. See the section entitled “APIOnline” for more information on what number to use for x.

	/fo9=#

Optional


	This parameter tells the interface how many consecutive Communication Errors (error 9’s) the interface can receive when it is running in failover mode before it exits out of the current scan loop to check to see if its connection to the CHIP data highway is good. The default value for this parameter is 0.

	/foasa=#

Optional on primary node

Default: /foasa=60
	/foasa is optional and applies only to the primary node.  This overrides the default setting of 40 stop attempts to be used by the primary when it attempts to stop the APIOnline process either on the primary or secondary node:  /foasa=60

	/fohm=#
Optional on primary and second nodes

Default: /fohm=60
	This parameter overrides the default setting of 60 seconds between checks to verify communication with the Data Highway.  Valid range for # is 1 to 1800 seconds.  

	/fosd=#

Required on primary node
	This parameter is required only on the primary node in a failover setup. This is the device number of the secondary node:  /fosd=0

	/fosh=#

Required on primary node
	This parameter is required only on the primary node in a failover setup. This is the highway number of the secondary node:  /fosh=1

	/ft=x
Required
	Required on both nodes in a failover setup. Name of the digital state failover tag on the PI Home node that will record which node is currently collecting: /ft=chipfailtag

	/primary
Required on primary node
	Required on primary node in failover setup; this should not be specified on the secondary node. Tells the interface that this node is the primary node in a failover setup. User can optionally specify the name of this node like this: /primary=wolverine 

	/secn=x
Required on primary and secondary node
	The parameter is required on both nodes in a failover setup to indicate the Name of partner node:  For instance, the primary node wolverine might specify /secn=dragon in which case the secondary node, dragon, would use /secn=wolverine.


Sample Startup File on Primary and Secondary Nodes

Example CHIPtoPI.bat file on Primary Node

chiptopi /ps=F /id=1 /host=strider /f=00:00:10 /ec=1 ^


/fo=1 /primary=wolverine /secn=dragon ^


/ft=chipfailtag /fds=wolverine /stopstat /fosh=0 /fosd=6
Example CHIPtoPI.bat file on Secondary Node

chiptopi /ps=F /id=1 /host=strider /f=00:00:10 /ec=1 ^


/fo=1 /secn=wolverine /ft=chipfailtag /fds=dragon /stopstat

Interface Node Clock

Windows
Make sure that the time and time zone settings on the computer are correct.  To confirm, run the Date/Time applet located in the Windows Control Panel.  If the locale where the interface node resides observes Daylight Saving Time, check the box marked “Automatically adjust clock for daylight saving changes”.  For example,
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In addition, make sure that the TZ environment variable is not defined.  All of the currently defined environment variables can be viewed by opening a Command Prompt window and typing set.  That is,

C:> set

Make sure that the TZ environment variable is not defined. All of the currently defined environment variables can be viewed by opening a Command Prompt window and typing set. Confirm that TZ is not in the resulting list.  If it is, run the System applet of the Control Panel, click the Environment tab, and remove TZ from the list of environment variables.
Security 

Windows 

The PI Firewall Database and the PI Proxy Database must be configured so that the interface is allowed to write data to the PI Server. See “Modifying the Firewall Database” and “Modifying the Proxy Database” in the PI Server manuals.

Note that the Trust Database, which is maintained by the Base Subsystem, replaces the Proxy Database used prior to PI version 3.3. The Trust Database maintains all the functionality of the proxy mechanism while being more secure.
See “Trust Login Security” in the chapter “PI System Management” of the PI Universal Data Server System Management Guide.

If the interface cannot write data to the PI Server because it has insufficient privileges, a –10401 error will be reported in the pipc.log file. If the interface cannot send data to a PI2 Serve, it writes a –999 error. See the section “Appendix A: Error and Informational Messages” for additional information on error messaging.

PI Server v3.3 and Higher

Security configuration using piconfig

For PI Server v3.3 and higher, the following example demonstrates how to edit the PI Trust table:

C:\PI\adm> piconfig

@table pitrust

@mode create

@istr Trust,IPAddr,NetMask,PIUser

a_trust_name,192.168.100.11,255.255.255.255,piadmin

@quit

For the above,

Trust: An arbitrary name for the trust table entry; in the above example,

a_trust_name
IPAddr: the IP Address of the computer running the Interface; in the above example,

192.168.100.11
NetMask: the network mask; 255.255.255.255 specifies an exact match with IPAddr
PIUser:  the PI user the Interface to be entrusted as; piadmin is usually an appropriate user

Security Configuring using Trust Editor

The Trust Editor plug-in for PI System Management Tools 3.x may also be used to edit the PI Trust table.

See the PI System Management chapter in the PI Server manual for more details on security configuration.

PI Server v3.2

For PI Server v3.2, the following example demonstrates how to edit the PI Proxy table:

C:\PI\adm> piconfig

@table pi_gen,piproxy

@mode create

@istr host,proxyaccount

piapimachine,piadmin

@quit

In place of piapimachine, put the name of the PI Interface node as it is seen by PI Server.

Starting / Stopping the Interface on Windows
This section describes starting and stopping the interface once it has been installed as a service. See the UniInt Interface User Manual to run the interface interactively.
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CHIPSERVICE

The CHIPtoPI interface can only be started after the CHIP software has been started. The CHIP on Windows software supports Windows services. Hence the startup can be automated as soon as the machine is turned on. The CHIP software has to be configured as a service. Use the CHIP chipserv utility to configure the CHIP software to run as a service:

D:\CHIP\chipserv -install Account_string Password_string
where

   D:\CHIP\ is the path to the CHIP product directory.
   Account_string is the desired account for CHIP to execute in.

   Password_string is the password for the above account.

Account_string should be in the form of "DomainName\Username".  If the account belongs to the built-in domain, ".\Username" can be specified.

For more information on configuring the CHIP service, see the readme_nt.txt file that comes with the CHIP software Installation, Section on “Starting and Stopping the Interface.”
Starting Interface as a Service

If the interface was installed a service, it can be started from PI ICU, the services control panel or with the command:

chiptopi.exe –start

To start the interface service with PI ICU, use the Start ([image: image54.png]


) button on the PI ICU toolbar.

A message will be echoed to the screen informing the user whether or not the interface has been successfully started as a service. Even if the message indicates that the service started successfully, make sure that the service is still running by checking in the services control panel. There are several reasons that a service may immediately terminate after startup. One is that the service may not be able to find the command-line arguments in the associated .bat file. For this to succeed, the root name of the .bat file and the .exe file must be the same, and the .bat file and the .exe file must be in the same directory. If the service terminates prematurely for whatever reason, no error messages will be echoed to the screen. The user must consult the pipc.log file for error messages. See the section “Appendix A: Error and Informational Messages,” for additional information.

Stopping Interface Running as a Service

If the interface was installed a service, it can be stopped at any time from PI ICU, the services control panel or with the command:

chiptopi.exe –stop

The service can be removed by:

chiptopi.exe –remove

To stop the interface service with PI ICU, use the Stop ([image: image55.png]


) button on the PI ICU toolbar.

Recognizing CHIP Point Database Changes

The interface program automatically:

· Picks up points that are added to the PI database, and 

· Changes in points that are edited in the PI database. 

It will process twenty-five point database changes every two minutes. Time-stamped error messages are written to the PI message log. Messages describing the number of points to scan are also written whenever the interface is restarted.

Note: When using the CHIP tag name instead of the DBI number, the interface must be stopped and restarted when the DBI numbers change in the CHIP database.

Buffering
For complete information on buffering, please refer to the PI-API Installation Instruction TITLE  \* MERGEFORMAT .

PI Interface Node buffering consists of a buffering process which runs continuously on the local node, a PI API library whose calls can send data to this buffering process, and a utility program for examining the state of buffering and controlling the buffering process. 

Note: Change the Local Security Policy on Windows XP. 
1. Open “Administrative Tools” from the control panel. 
2. Open “Local Security Policy” from administrative tools. 
3. Browse to “Security Options” under “Local Policies.” 
4. Double click on “System Objects: Default owner for objects created by members of the Administrators group.” 
5. Change the dropdown from “Object Creator” to “Administrators group.”
The behavior of Bufserv should now be the same on Windows XP as it was for Windows NT 4 and 2000.

Configuring Buffering with PI ICU (Windows)

The Buffering dialog box enables the user to start, stop and edit parameters associated with either of the buffering services:

1. API Buffer Server (bufserv) 

2. PI Buffer Subsystem (PIBufss) 

The Buffer Subsystem is a new component designed primarily to enhance the High Availability (HA) features of the PI server. PIbufss has most of the same capabilities of bufsrv, with a few differences. The buffer subsystem buffers data only to one non-replicated PI server or one collective PI server (with its various member nodes). The buffer subsystem works with PI 3.4.375 and later PI servers, but can not run on the PI server itself.

Note: Only one Buffer can be enabled on a machine at any time. If the Buffering dialog detects that both buffers are enabled, an error message is displayed.

XE "Choose Buffer Type"Choose Buffer Type

The currently configured buffer and its status are displayed on this tab. 

The buffer selection affects all interface buffering on the node. When you choose a different buffering service, any interfaces currently using a different buffer service are switched to the selected buffering service. The selected service is set to Automatic, while the prior service is stopped (if already running) and set to Disabled. Interface services are then stopped and restarted. Service and settings changes can be made after the conversion completes.
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Choose one of the following buffering options:

3. Choose Disable buffering to disable all buffering on the interface node.

4. Choose Enable buffering with PI Buffer Subsystem to enable buffering with the PI Buffer subsystem. 

The Help button ([image: image57.png]


) is enabled if PI ICU is able to locate the PI Buffer Subsystem help file (pibufss.chm, in PIHOME\Help) directory.

Note: PI Buffer Subsystem supports only one non-replicated server, or one or more member nodes of a collective. PI ICU verifies if buffering is enabled to more than one server or collective and prompts you for confirmation if there is a conflict. You may need to make configuration changes to support the subsystem.
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5. Choose Enable buffering with API Buffer Server to use API Buffer Server for buffering. 

XE "Buffering Settings Tab"Buffering Settings Tab

The Settings tab provides configuration settings for API Buffer Server and PI Buffer Subsystems.  

Only the options that apply to the buffer service currently selected on the Configured Buffer tab are enabled and appear in the dialog box. Most settings, however, are shared by both the PI Buffer Subsystem and the API Buffer Server.
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Default values are used if no other value is provided. Click Reset to load the default value for any setting.

TCP/IP Port

The TCP/IP port for PI server communication, set by default to 5450.

Maximum buffer file size (KB)

Maximum buffer file size in kilobytes before buffering fails and discards events. The default value is 100,000, with a range of 1 to 2,000,000.

Primary memory buffer size (Bytes)

Primary memory buffer size is the size in bytes of the Primary memory buffer. The default value is 32768, with a range of 64 to 2,000,000.

Secondary memory buffer size (Bytes)

Secondary memory buffer size is the size in bytes of the Secondary memory buffer. The default value is 32768, with a range of 64 to 2,000,000.

Send rate (milliseconds)

Sendrate is the time to wait between sending up to MAXTRANSFEROBJS to the server (milliseconds). The default value is 100, with a range of 0 to 2,000,000.

Pause rate (seconds) (API Buffer Server)

When buffers are empty the buffering process will wait for this number of seconds before attempting to send more data to the home node. The default value is 2, with a range of 0 to 2,000,000.

Retry rate (seconds)

When the buffering process discovers the home node is unavailable it will wait this number of seconds before attempting to reconnect. The default value is 120, with a range of 0 to 2,000,000.

Maximum transfer objects 

Max transfer objects is the maximum number of events to send between each SENDRATE paus. The default value is 500, with a range of 1 to 2,000,000.

Max theoretical send rate

The theoretical max send rate, calculated as max = MAXTRANSFEROBJS / SENDRATE * 1000. The default value is 5000.

Event queue file size (Mbytes)

The nominal disk size of the event queue files, in megabytes. The default value is 32, with a range of 0 to 131072 MB.

Event queue path

The directory path to the event queue files. The default is PIHOME\DAT.

Pause time when buffers are empty (milliseconds)

The pause time in milliseconds when API buffers are empty. The default is 10, with a range of 0 to 2000000 ms.  

Maximum data rate per server connection (events/sec)

The maximum data rate per server connection. The minimum value is 500 events/second and the maximum is 2000000 events/second. 

XE "Buffered Servers"Buffered Servers

This tab displays the list of servers in:

6. The PINODEIDENTIFIERS section of the PIHOME\dat\pilogin.ini file

Servers are added when selected on the main ICU dialog in the API Hostname drop down box.

7. The BUFFEREDSERVERLIST and REPLICATEDSERVERLIST sections of the PIHOME\dat\piclient.ini file
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Add a server

Type the server name into the Add a server text box, and click Add Server to add a server to the list of servers to be configured for buffering and/or replication. If the server is already in the list, the Add Server button is disabled.

Buffered

Data written to a server will be buffered if the Buffered column for the server is marked 'Yes'. 'No' means data will not be replicated to that server. To change the buffered status of a server, click once in the Buffered column for that server.

Note: A server must be buffered in order to be replicated. Toggling the buffering status off also disables replication for the server as well.

Replicated

Data written to a server will be replicated to other servers if the Replicated column for the server is marked 'Yes'. 'No' means data will not be replicated to that server. To change the replicated status of a server, click once in the Replicated column for that server.

Note: A server must be buffered in order to be replicated. Toggling the replication status on also enables buffering for the server as well.

Reset Buffered and Replicated settings

To reset the Buffered and Replicated setting for all servers to off, right-click on the Server list and select the Reset all to Off. 

XE "PI Buffer Subsystem Servers"PI Buffer Subsystem Servers

The HA release of the PI Buffer Subsystem can be configure to buffer data to one server or to any number of members of a single collective.
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Replicate data to all collective member nodes

This option tells PI Buffer Subsystem to automatically buffer and replicate data to all members of the selected collective.

Buffered Server Names

PI Buffer Subsystem can create a buffer for any one server or member node using only one name. There are three options for how the name is used by the PI Buffer Subsystem:

8. Path: The SDK Server Path from the SDK known server list

9. Name: The SDK Server Name from the SDK known server list

10. IP Address

XE "PI Buffer Subsystem Service Tab"PI Buffer Subsystem Service Tab

The PI Buffer Subsystem Service Tab is used to configure and run the PI Buffer Subsystem, if selected. 
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PI Buffer Subsystem version

The version of the PI Buffer Subsystem installed on this machine.

Service name

The name of the PI Buffer Subsystem.

Display name

The full name associated with the PI Buffer Subsystem service.

Log on as

This user account the PI Buffer Subsystem service will use. If this text box is left blank, then LocalSystem is used. 

Password/Confirm Password

A password for the service login account, if required. If no password is required, this field can remain blank.

Dependencies

The Dependencies lists the Windows services on which the PI Buffer Subsystem service is dependent.

Dependent Services

The dependent services list shows all services on this machine that have a dependency on PI Buffer Subsystem service. It also shows their current status.

Start / Stop

The Start and Stop buttons allow for the PI Buffer Subsystem service to be started and stopped.

After any changes are saved to the Settings tab, the service must be stopped and restarted for the changes to be picked up.

If there are any services that are dependent on the PI Buffer Subsystem service, they must be stopped before the PI Buffer Subsystem service can be successfully stopped. A dialog box prompts you to stop any dependent services.

Startup Type

Startup Type indicates whether the PI Buffer Subsystem service is setup to start automatically or manually on reboot, or is disabled.

11. If the Auto option is selected, the service is installed to start automatically when the machine reboots. 

12. If the Manual option is selected, the interface service will not start on reboot, but will require someone to manually start the service. 

If the Disabled option is selected, the service will not start at all. 

Generally, the PI Buffer Subsystem service is set to start automatically.

Create / Remove

Click Create to create the PI Buffer Subsystem service with the specified dependencies and Startup Type. Click Remove to remove the PI Buffer Subsystem service. This button is disabled if the service is not currently installed, or is currently running. 

Parameter Details

The Parameter Details tab for the PI Buffer Subsystem includes detailed information about each of the parameters that the PI Buffer Subsystem uses for buffering data.
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XE "API Buffer Server Service Tab"API Buffer Server Service Tab

The API Buffer Server Service Tab is used to configure and run the API Buffer Service, if selected. 
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API Buffer Server version

The version of the API Buffer Server installed on this machine.

Service name

The name of the API Buffer Server.

Display name

The full name associated with the API Buffering service.

Log on as

The user account the API Buffering service will use. If this text box is left blank, then LocalSystem is used.

Password/Confirm Password

A password for the service login account, if required. If no password is required, this field can remain blank.

Dependencies

Dependencies lists the Windows services on which the API Buffering service is dependent.

Dependent Services

The Dependent Services list shows all services on this machine that have a dependency on API Buffer Server service. It also shows their current status.

Start / Stop

The Start and Stop buttons allow for the API Buffering service to be started and stopped.

After any changes are saved to the Settings tab, the service must be stopped and restarted for the changes to be picked up.

If there are any services that are dependent on the API Buffering service, they must be stopped before the API Buffering service can be successfully stopped. A dialog box prompts you to stop any dependent services.

Startup Type

Startup Type indicates whether the API Buffering service is setup to start automatically or manually on reboot, or is disabled.

13. If the Auto option is selected, the service is installed to start automatically when the machine reboots. 

14. If the Manual option is selected, the interface service will not start on reboot, but will require someone to manually start the service. 

15. If the Disabled option is selected, the service will not start at all. 

Generally, the API Buffering service is set to start automatically.

Create / Remove

Click Create to create the API Buffering service with the specified dependencies and Startup Type. Click Remove to remove the API Buffering service. This button is disabled if the service is not currently installed, or is currently running. 
Tools

The Tools menu item has two entries:

· API Buffer Server

· Run Bufutil: Used to view current API Buffer Server running configuration.

· PI Buffer Subsyste

· Run PI Bufss –cfg: Used to view the current PI Buffer Subsystem configuration
Configuring Buffering Manually

Buffering is enabled through the use of a configuration file, piclient.ini. Unless this file is modified to explicitly enable buffering, the PI API will not buffer data, sending data directly to the home node.

There are no additional steps needed to install buffering after installing the PI API. The delivered PI API library supports both buffered and un-buffered calls.

Note:  When buffering is configured to be on, the bufserv process must be started before other programs using the PI API, so that these programs can access the shared buffering resources. Any program that makes a connection to a PI Server has this requirement even if it does not write to PI.

Configuration of buffering is achieved through entries in the piclient.ini file. The file is found in the .dat subdirectory of the PIHOME directory (typically c:\pipc\dat) under Windows. This file follows the conventions of Microsoft Windows initialization files with sections, keywords within sections, and values for keywords. All buffering settings are entered in a section called [APIBUFFER]. To modify settings, simply edit the piclient.ini file in a text editor (Notepad on Windows) to the desired values. 

The following settings are available for buffering configuration:

	Keywords
	Values
	Default
	Description

	BUFFERING
	0, 1
	0
	Turn off/on buffering. OFF = 0, ON = 1, 

	PAUSERATE
	0 – 2,000,000
	2
	When buffers are empty the buffering process will wait for this long before attempting to send more data to the home node (seconds)

	RETRYRATE
	0 – 2,000,000
	120
	When the buffering process discovers the home node is unavailable it will wait this long before attempting to reconnect (seconds)

	MAXFILESIZE
	1 – 2,000,000
	100,000
	Maximum buffer file size before buffering fails and discards events. (Kbytes)

	MAXTRANSFEROBJS
	1 – 2,000,000
	500
	Maximum number of events to send between each SENDRATE pause.

	BUF1SIZE
	64 – 2,000,000
	32768
	Primary memory buffer size. (bytes)

	BUF2SIZE
	64 – 2,000,000
	32768
	Secondary memory buffer size. (bytes)

	SENDRATE
	0 – 2,000,000
	100
	The time to wait between sending up to MAXTRANSFEROBJS to the server (milliseconds)


In addition to the [APIBUFFER] section, the [PISERVER] section may be used to define the default PI server and an optional time offset change that may occur between the client and server.

	Keywords
	Values
	Default
	Description

	PIHOMENODE
	string
	none
	Windows default server is in pilogin.ini

	DSTMISMATCH
	0 – 2,000,000
	0
	The time that the server and client local time offset is allowed to jump. Typically, 3600 if the nodes are in time zones whose DST rules differ (seconds)


Example piclient.ini File

Windows
On Windows, the default server information is stored in the pilogin.ini file so the piclient.ini would only have the [APIBUFFER] section. The BUFFERING=1 indicates that buffering is on. The MAXFILESIZE entry in Kbytes of 100000 allows up to 100 Megabytes of data storage. Do not use commas or other separators in the numeric entries. The retry rate is set to 600 seconds, meaning “Wait 10 minutes after losing a connection before retrying”.

On Windows a piclient.ini file might look like:

[APIBUFFER]

BUFFERING=1

MAXFILESIZE=100000

; The PI API connection routines have a 1 minute default timeout.

RETRYRATE=600
Appendix A:
Error and Informational Messages

A string NameID is pre-pended to error messages written to the message log. Name is a non-configurable identifier that is no longer than 9 characters. ID is a configurable identifier that is no longer than 9 characters and is specified using the /id parameter on the startup command-line. 

Message Logs

The location of the message log depends upon the platform on which the interface is running.  See the UniInt Interface User Manual for more information.

Messages are written to PIHOME\dat\pipc.log at the following times.

· When the interface starts many informational messages are written to the log. These include the version of the interface, the version of UniInt, the command‑line parameters used, and the number of points.

· As the interface retrieves points, messages are sent to the log if there are any problems with the configuration of the points.

· If the /db is used on the command-line, then various informational messages are written to the log file.

Messages

Below is a list of potential errors from the CHIPtoPI interface.

Failover> FATAL ERROR -2147221164 - Cluster class not registered
This message is only available if CHIPtoPI is being run with failover enabled. This message means that the Microsoft Cluster DLL (msclus.dll) is not present or is not registered. This DLL is a COM server, which means that it must be registered with regsvr32. There is a version of msclus.dll for WindowsNT and a version for Windows2000. As of CHIPtoPI version 2.8.0.1, both versions are provided in the interface installation directory (pipc\chiptopi) in msclus.zip. The proper file needs to be extracted from the zip file and placed in the \winnt\system32 directory, and then registered with the following command:

regsvr32 msclus.dll

communication failure for tag>x

The meaning of this error taken from the Fisher-Rosemount Systems Technical Reference manual is:
“No data is available, due to communications failure”

These "communication failure" messages are a regurgitation of the errors the CHIP software on the Windows is getting when communicating with the gateway. This is the return code from one of the CHIP API calls. Since it is on the CHIP/Highway side, users should contact their Fisher‑Rosemount CHIP support folks if these errors persist.

Fail to initialize Chip, err: 9469, 36/253

CHIP internal operational status error: 44, Shared memory error

chip_util is unable to execute due to one of the above errors

Error Access Denied PID xx could not access the PID yy found in CH_Security.log

According to the Installing Type DH6212 CHIP NT Software manual in section 3.2, it says the following:

“SameAccount should not be used if CHIP is executed as a Windows service and the user's program is executing as a Windows service.”

Modify the CHIP_SCOPE environment variable to Global or Group. If Group is chosen, make sure that the CHIPtoPI interface and any other utility, such as chip_util, that connects to the CHIP database are run from accounts in the same group as the CHIP service account. If CHIP_SCOPE is set to Global, set the CHIPtoPI interface service to use the System Account by modifying the service (Start | Control Panel | Services) via the Services applet. Click on Startup…, then modify the section titled “Log On As” so that the “System account” option is selected.

Debug Messages
If extreme debug messaging is required, the /devdb=x command-line parameter can be used, where x is as follows:

	/devdb=level
	The /devdb parameter is used to set a debug level for debug messaging. level is a 32‑bit integer. Setting a particular bit in level to 1 turns on a particular debug parameter. To turn on every debug parameter specify:

/devdb
or 
/devdb=-1
To turn off all debug messaging, either remove /devdb from the command line, or specify:
/devdb=0
Note that level can be specified as a decimal, octal, or hexadecimal number. Octal numbers are indicated by a leading 0 and hexadecimal numbers are indicated by a leading 0x.

Any combination of debug levels can be applied. For example, to turn on debug messaging for inputs and failover, specify:
/devdb = 8068

	
	Debug parameters

	Section of code that is debugged

	
	0
	No debug messages written

	
	1
	Initialization

	
	2
	Point adds, edits, and deletes

	
	4
	Inputs

	
	8
	Outputs

	
	16
	Request/response definition parsing

	
	128
	Failover Initialization

	
	256
	Failover CheckHighwayConnections

	
	512
	Failover RemoteConnections

	
	1024
	Failover CheckNetReads

	
	2048
	Failover SendToOtherNode

	
	4096
	Failover TruthTable

	
	8192
	All Failover Messages


System Errors and PI Errors

System errors are associated with positive error numbers. Errors related to PI are associated with negative error numbers. 
Error Descriptions on Windows 
On Windows, descriptions of system and PI errors can be obtained with the pidiag utility:

Windows:
\PI\adm\pidiag –e error_number
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