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Introduction

This document describes the Enraf Tank Gauging System Interface (PI Enraf) to the Plant Information (PI) System. The Interface runs on Windows NT 4.0. It communicates with the Enraf Tank Gauging System via a local RS232 port connected to a communications port on a Microlect System.

The protocol is described in detail in the Enraf document:

ENRAF NONIUS Interactive Host Communication 
version PB.000.019.26-45C rev 7 (8.1...)

Supported transmission protocols are:

Asynchronous Communication:

· Standard TTY envelope
· Envelope for Honeywell TDC 4500/HS4400

The PI Enraf Interface is a scanning interface in which three rates are specified. The first specifies the rate at which all tank data are collected, the second specifies the rate at which the Interface checks for exceptions of tank data, and the third is used for Output (exception based). Exception reporting for Input is not executed by the Interface; instead, the "Update Log" command specified in the Enraf Interactive Host Communication Manual is used. Only communication rates and the Microlect System response limit scanning rates. The Interface also supports ASCII text transfer and freeze-file handling. It is possible to synchronize the Microlect date and time with the local time of the PI Interface node.

Reference Manuals
OSIsoft
· PI Server manuals
· PI API Installation manual
· UniInt End User Document

Vendor

ENRAF NONIUS Interactive Host Communication 
version PB.000.019.26-45C rev 7 (8.1...)

Supported Features

	Feature
	Support

	Part Number
	PI-IN-EN-TG-NTI

	* Platforms
	Windows (NT 4)

	APS Connector
	No

	Point Builder Utility
	No

	ICU Control
	No

	PI Point Types
	PI 3: float32 / float16 / string

	Sub-second Timestamps
	No

	Sub-second Scan Classes
	No

	Automatically Incorporates PI Point Attribute Changes
	Yes

	Exception Reporting
	Yes, via Microlect

	Outputs from PI
	Yes

	Inputs to PI: Scan-based / Unsolicited / Event Tags
	Scan-based

	Supports Questionable Bit
	No

	Supports Multi-character PointSource
	No

	Maximum Point Count
	Unlimited

	Uses PI SDK
	No

	PINet String Support
	No

	* Source of Timestamps
	See below

	History Recovery
	No

	Failover
	No

	UniInt-based
	No

	Vendor Software Required on PI Interface / PINet Node
	No

	Vendor Software Required on Foreign Device
	No

	Vendor Hardware Required
	No

	Additional PI Software Included with 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.
Source of Timestamps

Timestamps may come from the PI Interface Node or the Microlect as defined in the Configuration File.
Principles of Operation

The Interface establishes the initial connection to PI and reconnects to PI in the event that the connection is lost for some reason. If the Interface is started while the PI Server is down, the Interface will periodically try to establish a connection until the PI Server is up.

The Interface checks all command line parameters. If one of them is out of range, the interface stops itself and generates an error message. If the parameters are all right, the interface runs the initialization part. Here it assigns the passed communication line. The interface collects a list of all tank information from the Microlect System and attempts to find corresponding PI points based on the Extended Descriptor (ExDesc) and the configuration file.

A list of possible Instrument Tags (InstrumentTags) is generated for those tank parameters, which do not have corresponding PI tags. See the file Enraf.more.

Data Acquisition

Data are scanned in two different ways. Similar to exception reporting, the interface scans for update data using the "Update Log" command of the Microlect System. Second, it uses the "Group Log" command for getting a full data set. The scanning rates have to be passed on the command line.  Update Log scan rate ranges from 15 to 900 seconds and Group Log is from 900 to 28800 seconds. 

In this Interface the commands "Group Log" and "Update Log" are used. In both types the records A (tank name), B (level), C (temperature), K or L or M or N (volume) and others according to the configuration file, are required.  If an error marked value is transferred by the Microlect System, this PI tag value will be marked as Bad Input.  The interface ignores any result that does not match a PI tag.

If a freeze file is specified, the Interface makes sure, that at the specified freeze time the communication between the PI Interface node and Microlect is ready for the Freeze Command. If transmit=freeze is part of the configuration file, the freeze file will be transferred directly after the freeze command. Otherwise, the transfer is done at the specified time. The timestamp for all tank parameters requested from the freeze file will be the one taken from the freeze = hh:mm line (transmit = freeze) or taken from the first reply record, if transmit = hh:mm.

Data Output

Down line load Microlect commands are supported according to the Table in the Configuration File section. Note that PI 3 string tags are required to provide tank name, tank description and tank note for download to Microlect.

All Output values are transmitted exception-based, with a scan rate specified via the /DWN parameter on the command line (range between 15 and 28800 seconds).

Physical Connection

For line noise or temporary disconnection, the timeout is set to 300 seconds. If a timeout occurs, a message is written to the log file and all Enraf tags will get an I/O Timeout value. The reestablishment of the communication line will be reported, too.  To communicate with the Microlect System the given protocol is used. See also ENRAF NONIUS Interactive Host Communication version PB.000.019.26-45C rev 7 (8.1...).

Installation Checklist

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

1. Install PI SDK, which installs PI API.
2. Verify that PI API has been installed.

3. Install the interface.

4. Test the connection between the interface node and the Microlect.
5. Create configuration file.
6. Choose a point source.  

7. Configure PI points. 
Location1 is used to specify input (0) or output (1).
Location2 should always be set to zero.
Location3 is not used.
Location4 is not used.
Location5 is not used.
ExDesc may be used to specify a status tag.
InstrumentTag is used to specify the tank and the parameter in the Microlect.
8. Edit startup command file.
9. Set interface node clock. 
10. Set up security.

11. Start the interface without buffering.

12. Verify data.

13. Stop interface, start buffering, start interface. 

Interface Installation 

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 End User Document for special procedural information.

Naming Conventions and Requirements

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

The following files should be placed in the PIHOME\Interfaces\Enraf directory.
· enraf.exe



Interface executable

· enraf.bat.new


Startup file template, must be adapted

· enraf.cfg.new


Configuration file template, must be adapted

· PI_Enraf.doc


This manual

· PI_Enraf_ReleaseNotes.txt

Release Notes

Interface Directories

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 WinNT directory. A typical pipc.ini file contains the following lines:
[PIPC]
PIHOME=c:\pipc
The above lines define the \pipc directory as the root of the PIHOME directory tree on the C: drive. OSIsoft recommends using \pipc as the root directory name. The PIHOME directory does not need to be on the C: drive.

Interface Installation Directory

Place all copies of the interface into a single directory. The suggested directory is:

PIHOME\interfaces\Enraf\

Replace PIHOME with the corresponding entry in the pipc.ini file.

Interface Installation Procedure

The PI Enraf Interface is packaged in a self-extracting zip file. Unpack the zip file to the PIHome\Interface\Enraf directory.
Installing Interface as a Windows Service

The PI Enraf Interface service can be created following the instructions below.
Change to the directory where the enraf.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
	enraf.exe –install –depend “tcpip bufserv” –name=”PI Enraf Interface”

	Automatic service
	enraf.exe –install –auto –depend “tcpip bufserv” –name=”PI Enraf Interface”

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

	Manual service
	enraf.exe –install –depend tcpip

	Automatic service
	enraf.exe –install –auto –depend tcpip


When the Interface is installed as a service on the PI Server node and when Bufserv is not implemented, a dependency on the PI Network Manager is not necessary because the interface will repeatedly attempt to connect to the PI Server until it is successful. 
Note: Interfaces are typically not installed as automatic services when the interface is installed on the PI Server node. 

Check the Microsoft Windows services control panel to verify that the service was added successfully. The services control panel can be used at any time to change the interface from an automatic service to a manual service or vice versa. 

Connection Check
In order for the Interface to work, the PI Interface Node must be able to communicate with the Enraf Microlect.

· Make note of the Microlect setup, specifically the Protocol, Baud Rate, Parity, and Stopbit.  These settings are used on the Interface startup command line.
· Can the PI Interface Node successfully ping the Microlect Server?
Microlect Settings

The COM port on the PI Interface Node must correspond to the setting on the Microlect. Set the Microlect as follows:

· Start bit

one

· Data bits

seven, starting with LSB

· Parity bit

one, odd parity (even for Honeywell TDC)

· Stop bit

one

Baud rate

50, 75, 150, 300, 600, 1200, 2400, or 4800

Configuration File

The Enraf Interface needs a configuration file, Enraf.cfg. The interface will look for this file in the location specified in the /cfgfile=path command-line parameter.

This file must contain definition rows for every process value and several keywords. The parameters can be found in the Enraf Interactive Host Communication Manual.
Keywords

Only a subset of output parameters is supported. Down line load of tank note book and tank descriptor are supported. 

The supported transfer of ASCII text covers tank note book and descriptor as well. See Location2 for setup.

protocol

Two asynchronous protocols are supported. The standard envelope protocol is specified using TTY as an argument. The argument TDC specifies the envelope for Honeywell TDC 4500/HS4400 systems.

If the protocol keyword is not entered, the standard protocol, TTY, will be used.

The format is: protocol = TTY
timesync

It is possible to synchronize the Microlect system with the host computer, running the PI Enraf Interface. The time update happens on a daily basis at the time specified by hh:mm. where hh stands for hour and mm for minute.

The format is timesync = hh:mm
freeze

There are two ways to cause the Microlect to produce a freeze file. First, in using the features of Microlect itself and second, in processing a host request. If the Interface is to perform this task, specify the freeze keyword in the form:

freeze = hh:mm

where hh stands for hour and mm for minute. 

freeze = 00:00

will cause the Microlect to produce a freeze file every day at midnight.

reserve

If a Group Log is scheduled at freeze time, there are already values in the archive when the freeze file is transferred. The values must be replaced. Replacing a value takes much longer than adding one. During replacement, no new values can be scanned. Therefore, it is recommended to reserve the time for freeze file data.

The format is:

reserve = hh:mm

reserves the specified timestamp once per day.

transmit

To transmit the freeze file at a certain time, use the keyword transmit. The format is:

transmit = freeze

can be used, if the keyword freeze is specified as well. This is the way to transmit the freeze file directly after its creation and use the time used with the freeze keyword. 

The following format transmits the current freeze file and assigns the time transferred from Microlect as the timestamp:
transmit = hh:mm

In both forms all transferred values are written unconditionally to the PI Archive.

Note: To use this feature, freeze file creation must be supported in Microlect.

table

This keyword tells the Configuration File Interpreter, that the following lines are Input or Output configuration lines. All lines between "table = input" and "table = ..." keywords are treated as configured for one Group log/Update log command. The maximum sum of all "length" values is 132; the items which do not fit are excluded.

table = input

table = output

are valid parameters.

Sample enraf.cfg
The configuration file structure is shown in the following example:

; enraf.cfg                         example of a configuration file

;

;  Semicolon is used to comment out the text until the end of the line

        protocol = TTY          ; the standard protocol is used              

        timesync = 1:00         ; time synchronization at 1 o'clock            

        freeze   = 0:00         ; host initiated freeze file at midnight     

        transmit = freeze       ; transmit the freeze file, use local machine time
;       transmit = 0:05         ; transmit the freeze file, use Enraf time   

table = Input                   ; the following table defines Input fields   

                                ; one table is serviced using one command    

; No.  Field-  length  value    scale   badcode-   cmpstring       comment

;      code            length           pos

  1.     B       7       5       1        5        "LTFSC? "   ; Level       

  2.     C       6       4       10       4        "FS? "      ; Temperature 

  3.     K       9       9       100      8        "F "        ; FWVolume    

  4.     L       10      9       100      9        "S? "       ; GRSVolume   

table = Input                   ; here starts table number 2                 

                                ; the table keyword works like a switch      

; No.  Field-  length  value    scale   badcode-   cmpstring       comment

;      code            length           pos

  5.     M       10      9       100      9        "S? "       ; NETVolume   

  6.     N       10      9       100      9        "S? "       ; AVAVolume   

  7.     G       5       5       10000    4        "F "        ; Density     

  8.     D       20      20      1        19       ""          ; Description 

  9.     T       20      20      1        19       ""          ; Tank NOTE   

table = Output                  ; here starts output table number 1          

                                ; use a special application program      

                                ; to pass ASCII data (Descr., Tank Note)          

; No.  CMD -   length  value    scale   


       comment

;      code            length           

  1.     F       5       5       1         


   ; Density     

  2.     I       20      20      1         


   ; Descr.      

  3.     J       20      20      1         


   ; Tank NOTE   

There is a limit of 5 input tables each of 12 rows (12 possible Microlect parameters) per table. One output table with 9 rows maximum can be specified. Each table will be scanned separately. For example, if Temperature and Level are needed for exactly the same time, group them together in one table. Field code and length are taken directly out of Chapter 4 in Enraf Interactive Host Communication Manual (Layout of Tank Data Record). Value length means the length of numeric bytes or ASCII letters, if text is transferred.  Scale is the factor for converting a Microlect value into a PI value in engineering units:

PI value = Microlect value / scale

Badcodepos is the position in the data record where the interface checks whether the transferred value is a Bad Input. Use the dimension bytes. The value is the position in the record (first record position counts as zero). If the character in the badcodeposition equals any of the characters in cmpstring, then the transferred value will be marked as a Bad Input in PI.

Supported Field Codes and Commands
Input Tags
For more information, see Chapter 4 of Enraf Host Communication (Layout of Tank Data Record).

	ASCII 
Field Code
	Parameter
	Comment

	A
	Tank name
	5 bytes text

	B
	Level
	5 + 2 bytes

	C
	Temperature
	5 + 1 bytes

	D
	Tank description
	20 bytes text

	G
	Density or degrees
	5 bytes

	H
	TCF
	5 bytes

	I
	Sediment and water ratio
	4 bytes

	J
	Total volume
	9 + 1 bytes

	K
	Free water volume
	9 bytes

	L
	Gross measured volume
	9 + 1 bytes

	M
	Net volume
	9 + 1 bytes

	N
	Available product
	9 + 1 bytes

	O
	Mass of the net product
	9 + 1 bytes

	P
	Empty volume above product
	9 + 1 bytes

	Q
	Flow rate
	6 bytes

	R
	Pressure
	5 + 1 bytes

	T
	Tank note book
	20 bytes text

	U
	Oldness of level data
	6 bytes

	V
	Float position
	6 bytes

	W
	Free water level
	5 + 1 bytes

	Z
	Free water volume
	9 + 1 bytes

	a
	Reference temperature
	4 bytes

	b
	Density at reference temperature
	5 + 2 bytes

	c
	Temperature
	4 bytes

	d
	Density at observed temperature
	5 + 1 bytes


Output Tags
For more information see Chapter 2 of Enraf Host Communication (Basic Commands Supported).

This table reflects Output tags and other commands:

	Output
	Command
	Parameter
	Comment

	Request
	1
	Group log
	request for all Input values

	
	3
	Freeze command
	specify in config file

	Request
	4
	Transmit freeze file
	specify in config file

	Request
	5
	Update log
	request Input by exception

	
	C
	Down line load date and time
	specify in config file

	
	D
	Down line load manual level
	5 bytes numeric

	
	E
	Down line load manual temp.
	4 bytes numeric

	
	F
	Down line load density
	5 bytes numeric

	
	G
	Down line load free water level
	5 bytes numeric

	
	H
	Down line load free water volume
	9 bytes numeric

	
	I
	Down line load description
	PI3 only, via string tag

	
	J
	Down line load note book
	PI3 only, via string tag

	
	W
	Down line load manual pressure
	5 bytes numeric


PointSource 
The PointSource is a single, unique character that is used to identify the PI point as a point that belongs to a particular interface. For example, the letter R may be chosen to identify points that belong to the MyInt Interface. To implement this, set the PointSource attribute to R for every PI Point that is configured for the MyInt Interface. Then, /ps=R 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 R. 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.
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 point source characters for these applications. Also, if a PointSource character is not explicitly defined when creating a PI point; the point is assigned a default PointSource character of L (PI 2) or Lab (PI 3). Therefore, it would be confusing to use L or Lab as the PointSource character for an interface.
PI Point Configuration

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

Point Attributes

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.

PointSource
The PointSource is a single, unique character 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 argument and the “Point Source” section.

PointType
Float16, float32, and string point types are supported. For more information on the individual point types, see PI Server manuals.

Input tags must be float tags for everything except string tags can be used for the tank description (product name).

Output tags can be float or string tags.  String tags may be used to down line load the tank description and tank note. Output string tags must contain either the character ‘A’ or ‘D’ at the 3rd position in the InstrumentTag. 

Location1
Location1 indicates whether the tag is an input or an output tag.
0 => Input

1 => Output
Location2
This attribute is only used for Tank description tags.

Set the value of Location2 to zero so the tank description will be sent to the PI Message log and can be accessed via pigetmsg. (Look for messages for user “Eventlogger”.)

Location3
Location3 is not used by this interface.

Location4
Location4 is not used by this interface.

Location5

Location5 is not used by this interface.

InstrumentTag
The InstrumentTag attribute defines the tank and the type of data defined in the Microlect System from which to input or output data. The format is:

TKxnnnnn

where x is the measured parameter (ASCII Field code).

B = level
C = Temperature
K = Free water volume
L = Gross measured volume
M = Net volume
N = Available product volume
etc.

and nnnnn is the five-character Microlect Tank Name.

ExDesc
The Extended Descriptor may be used to store the status of the operation just performed into a string tag. The syntax is:

STATUSTAG=tagname

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 the Microlect. This interface uses Location1 = 1 to denote an output tag.
Outputs are triggered. That is, outputs are not scheduled to occur on a periodic basis. There are two mechanisms for triggering an output. 

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 must 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.

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.

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

Command-line Parameters

	Parameter
	Description

	/baud=[#,#,#,#]

Required
	[#,#,#,#] defines not only the baud rate, but other settings for the serial line.  The settings must be entered in this order:
[baudrate, databits, parity, stopbits] where
baudrate = 50, 75, 150, 300, 600, 1200, 2400, or 4800
databits   = 7 or 8
parity      = 0 (even), 1 (odd), or 2 (no)
stopbits   = 0 (1 stop bit) or 1 (2 stop bits)

The values must match the Microlect settings.

	/cfgfile=path+name

Required
	Path+name specifies the path to and filename of the configuration file, e.g. /cfgfile=d:\pipc\Interfaces\Enraf=enraf.cfg.

	/deb=level

Optional

Default: /deb=0
	Usually, the interface prints only a few informational lines to the log file. It can be forced to provide more information by choosing a debug level > 0. Note that the interface must be restarted in order to change the debug level.

	/dwn=#

Required only for down load line.
	# is the number of seconds between down load line.  The range is from 15 to 28800.

	/grp=#

Required
	# is the number of seconds between group log.  The range of # is 15 to 28800.

	/host=host:port
Required
	The /host flag 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. It is recommended to explicitly define the host and port on the command line with the /host flag. Nevertheless, if either the host or port is not specified, the interface will attempt to use defaults. 

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

	/in=x

Highly Recommended
Default: /in=1
	The /in flag is used to specify the interface instance. 

For this interface, use only numeric characters in the identifier. For example,

/id=1

	/more=path+name

Required
	Path+name specifies the path to and the name of the file which lists the tanks for which there are no PI tags, e.g. /more=d:\pipc\Interfaces\Enrag\enraf.more

	/output=filename

Required
	Specify the path\filename to the Interface log file. All interface information will go to this file. On the next interface start, this file will be renamed and a fresh one will be used.

	/port=name
Required
	Name specifies the serial port, e.g. /port=com1

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

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

	/upd=#

Required
	# is the number of seconds between update log.  # ranges from 15 to 900.


Sample enraf.bat File

The following is an example file:

.\enraf.exe /host=ECSV0000:5450 /ps=E /port=COM2 ^

/baud=[1200/7/1/0] ^

/grp=60 /upd=900 /dwn=200 ^

/output=C:\pipc\interfaces\enraf\enraf.log ^

/cfgfile=C:\pipc\interfaces\enraf\enraf.cfg ^

/more=C:\pipc\interfaces\enraf\enraf.more /deb=0
Interface Node Clock

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 your locale observes Daylight Savings Time, check the box marked “Automatically adjust clock for daylight savings 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

Confirm that TZ is not in the resulting list.  If it is, run the System applet of the Control Panel.  Click the Environment tab.  Remove TZ from the list of environment variables.
Security

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

Use of 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

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 

This section describes starting and stopping the interface once it has been installed as a service. See the UniInt End User Document to run the interface interactively.
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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:

enraf.exe –start

To start the interface service with PI ICU, use the [image: image3.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:

enraf.exe –stop

The service can be removed by:

enraf.exe –remove

To stop the interface service with PI ICU, use the [image: image4.png]


 button on the PI ICU toolbar.

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.”
Configuration
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

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

Message Logs

Messages are written to PIHOME\dat\pipc.log and the file specified in the /output=path+name command-line parameter.
The file specified in the /more=path+name command-line parameter will contain a list of tanks for which there are no PI tags.

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 and UNIX
On Windows and UNIX, descriptions of system and PI errors can be obtained with the pidiag utility:

Windows:
\PI\adm\pidiag –e error_number
UNIX:

/PI/adm/pidiag –e error_number
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