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1 FIELBERVERONCEPTS

1.1 Introduction

The Fiel&erverfunctions as a gateway enabling different devices utilizing different protocols to interface with
each other. The FieRkrversolves communication and protocol conversion problems and improves response
times in distributed data acquisition and controlsggms. The extensive driver library available from Seflder
Technologies provides a wide range of interoperability solutions. For a current list of available drivers visit our
website atwww.fieldserver.com

The Fiel&erveralso acts as an Ethernet gatewayabling new and legacy PL.83Us and SCADA devices to link to
Ethernet for plamwide communications.

Depending on the modethe Fielderveris equipped with combinations of Seri&thernet and oNWoRKE ports

as well as variouBieldbusports. The internal poeblock caching capability insures that data fr@arverdevices is
immediately available to th€lientdevices when needed. Data can be cached from slower devices or remote units
for immediateaccess by th€lientdevice. See Secti@for details.

The Hot Standby option for the Fi€@ldrveris available when dual redundancy is required.e Section10 for
details.

1.2 Application

¢2RIF&Qa LI Iy { itelligenBfacilitigh (regj@riNg aulifle mechanical and electrical system$eo
controlled from a central processor. Many of these devices are not part of the central automation syateirat
system still needs data input from these devices.

Through its powerful protocol conversion capability the Feadrerallows system desigers and managers to
connect unique instrumentation and sensor devices onto common protocol systems and into the plant Ethernet
backbone. Due to its internal pdilock cachingmultiple protocol capability and high port codnthe Fielderver
improves éta and machine update time compared to conventional HMI packages using multiple drivers and port
expanders.

The Fiel&erveris designed to enable devices within a facility to communicate with each other or to a central
control station via SeriglArcnet Ethernet or other communication busseslwo-way communication is easily
available between the various process and control systems.

1.3 Terminology

[1.3.1 Nodes®

The devices communicating with the FistverYk @ 06 S NB TS NNEB,RiNodeRa v |, QAL G 2y &€
G22N] afaiinryré{aalSorasE St R, dcS Po\peedeat confusion these devices are always
referred to asNodes in this manual.

Similarlyd 5 S @A OS , & {RIR-NBAa2ay& {!| (RIRINBZAE €L 5 ¢ A & NodeLss 8 HmeNBIFKSANSNS R (1 2

! LonworkSis a trademark of Echelon Corporation registered in the United States and other countries.
2 Except for FX20
% Nodes may have the same Node_ID value, so long as they are connected to different ports.
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1.3.2 Clients andServes

A Client Node can request data from and write data to $erver In Process Control and Building Automation
applicationsit is accurate to describe @lientas a device that receives status and alarm data frogeever and
writes setpoints and control points to th&erver

In a Fiel®erverapplication there is aClient Serverrelationship on each network coupled to the Fis&tver It is
therefore typical that the FielServeracts as &lientand aServerat the same time. igure | below illustrates this.

MASTER

Client Node

Server Side

FieldServer [

Client Side

Server Node

Figurel - Client Server
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2 OVERALL OPERATIONIRBSOPHY

The Fiel&erverfunctions as a bridge between two or more differedbdes (seeFigurell). The information is
gathered by theClientside of the Fiel8erverfrom the ServemNodes via a Serial PqiEthernet port omplugin card
Nodes may use different protocols and even diffeteommunication busses. Ti@lientNodeDescriptors contain
information about eachNode including connection ports and protocol. Eadbdeis given aNode Name and a
Node ID. The data from 8erverNodeis stored on the Fielerverin aData Array The exact location as well as
the format of the information is determined by the Map Descriptors. The Sa@idercan contain any number of
Data Arrag, but eachData Arraycan only store data in one format. Ti#ientMap Descriptors describe where
the information is to be stored on the Fiegdeérverand theServerMap Descriptors describe how this information is
able to be accessed byGlientNode On theServerside of the Fiel8erver virtual Nodes are created to convert
the information stored in théData Arrag to the format required by th€lientNode TheseéNodes can be accessed
by any of the available ports on the Fig8ktverat any time. The FieRerverthus acts as &lientand aServer
simultaneously.

s
Client Node III!I
Data H ghway H us
Virtual Server Nodes - -
| Seyver
Server Map Descriptors Side
Data Arrays -
i i Location
Client Map Descriptors Client
~ Side
Client Node Descriptors
Bridge

Server Node — Modbus

Figurell - FiedServerOperation Theory

Example:

Consider a Modbus PLC with a set of 10 high alarms in address 00001 to 00010.

A Map Descriptor is allocated to fetch Data Objects from Modbus address 00001 length 10 and save this data to a
Data Arraynamed PLCDbffset 20. The high alarm for sensor number 5 on PLC1 is thus stofzatanArrayPLC1;
offset 24 (the fifth location starting at offset 20).

A DCS using Allen Bradley DH+ protocol can be configured to access tBerkaztihd read theData Array The
FieldSever will appear to the DCS as another DH+ PLC. If the Mivadd PLC1 is configured to contain the data
on sensor 5/PLC1 as a DH+ address B&®n the data needed for address B3:57 will be retrieved friData
ArrayPLC]loffset 24.
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3 GETTING STARTEBASIC CONFIGURATION

3.1 Configuration File Overview:

The default driver configuration file (CONFIG.CSV) for any driver combination ordered is loaded into the
FieldServerand can be retrieved using the Remote User Interface Utility (see theSeieldrUtilities Manual for

more details). Use this file as a template when editing configuration files to ensure that the edited file takes the
correct form. A detafld explanation of the configuration file follows:

3.2 Configuration File Structure

ﬂes beginning // are comments arm

/ .

not affect the configuration.

/I Delivery.csv
/[ SMC Customer

/I Ultimate Destination :

/I SMC Sales Order

/I Driver Configuration :

/I Configured By
/I Date
I

Note: Comments should be at the start ¢

: XY.Z Corp. lines. If comments made after a line of
Main Office parameters must not follow a comma
: 00103400 directly.
Modbus RTU /
. GFM
. 23 Mar 00

Relevant Project information. ’

/[ Copyright (c) 2000 FieketrverTechnologies

/[ 1991 Tarob CourMilpitas, CA 95035
/I (408) 262 6611 Fax: (408) 262 9042
/I support@fieldervercom

I

This section allows for the determination of paramete
not directly relatedto any of the connections.

I

I

/Il Common Information

1

Bridge

Title

DCC030 CC00

400 V1.00a

/

This title appears on the top line of the Rddteen. It
may be used to indicate the configuration version
loaded, and the relevant customer/project.

Data_Arrays

Data_Array_Name , Data Format , Data_Array Lengtt

DA_Al_01
DA_AO_01
DA DI 01
DA_DO_01

, UInt16 , 200
, UInt16 , 200
, Bit , 200
, Bit , 200

5FdF !'NNI&a NBE aLINRPG202ft ySdziNIf ¢
between protocols. It is necessary to declare the data format of each of the Da
Arrays to facilitate correct storage of the relevant data. More information is
available inAppendix B.3
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"
/I ClientSide Connections This section contains the parameters that describe the nature of th
J/ physical connection to the Server Nodes.

Connections
Port ,Baud ,Parity ,Data_Bits , Stop_Bits , Protocol , Poll_Delay
P8 ,9600 ,None ,8 1 , Modbus_RTU , 0.1Q0s

Timing parameters on the
connection allow for fine
tuning of communications.

The port to be connected to The protocol for the
defined in terms of connection network connected to
speed and properties. this port.

/== =_—
1
/I ClientSideNodes ,//Thls section defines the logical connection parameters for the Serv ’
// @ies communicating with the FieldServer.

Nodes

Node Name ,Node ID , Protocol , Port

PLC 1 1 , Modbus_RTU , P8 ’

\lj Server Node is attached to this connectio
A name allocated to the node for
reference by the Map Descriptors. The Node ID of the Server.
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/== g
1 /
/I ClientSide Map Descriptors
I

Map_Descriptors

Data_Array_Name
,DA_AI_01 ,0
,DA_AO_01 , 0

Map_Descriptor_Name
CMD_AI_01
CMD_AO_01
Map_Descriptors
Map_Descriptor_Name

CMD_DI_01
CMD_DO_01

,DA_DI_01 ,0
,DA_DO_01 ,0

Data Array to be used
for storage of data
being passed
between protocols.

Name assigned to the Map
Descriptor. In some protocols
the name becomes the variable
name.

Offset inrelevant Data Array to start data
access/storage

Data_Array_Offset

Data_Array _Name Data_Array_Offset

The Map Descriptgparameters describe the address details required to move data
between the FieldServer and an external device and the nature of the data transfer.

] 1

Function Node Name
, Rdbc ,PLC 1

, Rdbc ,PLC1
Function Node Name
, Rdbc ,PLC 1

, Rdbc

Node being
accessed.

Determines how data is to
be fetched/written. The
FieldServer is either
reading, being read, or
writing data. This can be

Q)ntinuous. or on chanae.

Address
, 30001
, 40001

Address
, 10001
,00001 ,

Length
, 20
, 20

Length
, 20
0

First point
address being
accessed.

Number of pg
package

Scan_Interval
, 1.000s
, 1.000s

Scan_|Interval
, 1.000s
, 1.000s

Timing
parameters
assist with
pacing of data.
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/ =
I
/I ServerSide Connections

I
Connections
Adapter . Protocol The protocol for the network
N1 Modbus/TCP connected to this port.

N—

J/Settings for how the FieldServer communicates with Client Noc

Adapter definition applies to defining network
and FieldServer (e.g. Profibus) connections. ===

Il
1
/I ServerSideNodes
i

Nodes
Node Name , Node ID |, Protocol
MBP_Srv_11 ,11 Modbus/TCP

Since the FieldServer is a Server here, this is the ID of the FieldServer (virtual

A Node name for : ) . A g
Node. The FieldServer can represent multiple Vitugl RS YL 5 Q& A Y

reference by the
Map Descriptors.

/== ===

/I ServerSide Map Descriptors

1l
Map_Descriptors
Map_Descriptor_Name , Data_Array Name , Data_Array Offsel , Function ,Node Name , Address ,Length
SMD_DI_01 ,DA_DI_01 ,0 , Passive ,MBP_Srv_11 ,10001 , 200
SMD_DO_01 ,DA_DO_01 ,0 , Passive ,MBP_Srv_11 ,00001 ,200
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3.3 EditingConfigurationFiles

The configuration file is in comndelimited format where entries within a line are separated by commas and the
end of a line is indicated by an entry without a comma. This file can be edited using spreadsheet programs or any
text editor.

It is recommendd that the CONFIG.CSV file be backed up before editing. Once, ¢aiidite can be sent back to
the Fiel&erverusing the "D" command in the Remote User Interface.

Refer toAppendix B.4or the parameters that are usually filled out in the configuration file. Only the specified
values may be usedbther values may affect Fiedervemperformance or functioning.

Not all parameters are compulsofgr every driver (See the related driver manual for details). Gdld legal value
is the value that will be used if the parameter is not specified.

Not all variables need be defined for every configuration. Depending on the protocol and configusatioa
variables might not be necessary. More detailed information is located in the relevant Driver Miclaling
settings specific to the drivers being used for a particular application.

Most Fiel&erverparameters are specified in a configuration file and are fixed. A growing nuimtneever, may
be changed dynamically using values foun®ata Arrag. We call these Dynamic Parameters. Ref&ection7
for more information on Dynamic Parameters.

3.4 Testing Configuration Files witiB8SIMEXE

MB8SIM.EXE is a program that simulates the Sexideron the PC and can be used for testing edited configuration
files before transferring them back to the Fi@drver This file can be obtained by calling Tech Supptirts not
necessary to use mb8sim. The configuration can be loaded into theSEi@letand tested in much the same way.

e Open an MPDOS prompt and navigato the directory containing the configuration file.

o Type: 'mb8sim.exe-c<configuration file-", where <configuration file> is the name of the file to be tested.
For exampleto test the CONFIG.CSV filge "mb8sim¢cconfig.csv'.

To test specific s¢ions of a configuration file it is possible to ignore certain sections:

e To ignore a block use theghore" keyword at the start and theprocess keyword at the end of the
block.

e ¢2 AJY2NB AYRKEDARIZ & tAySa dzasS a
e The 'end" keyword will stop processing¢ file and anything after this keyword will be ignored.

The following is an example of the interface when using MB8SIM.EXE. It looks very similar to the interface when
using RUINET.
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ommand Prompt - mb8sim -cconfi O] x|
Main Menu

Tier 2 @ config.s

B Fieldserver InfTormation

onfiguration to Fiel
onfiguration from Fiel

nange IP Address
e UL Displ

Figurelll - MB8SIM InterfaceScreen

Checkall screens to see if the file is working correcfigying particular attention to the Error screen. From the
main meny press "E" to enter the error display screeand examine the errors listed (refer teigurelV). Take
note of System Errors or Configuration Errors. These indicate configuration problems in the configuration file.

Note:a number of "System Overrun" errors may occur in this scrébry are caused as a result of the simulation
and will not cause any problems on the Figdaver

mmand Prompt - mb8sim -cconfig.csy

T L B

None of these messages are errors.
Config and system errors will have a
GolyySNE aleiay3a a
G/ 2y FAIdzNF GA2Y 9 NJ

FigurelV: MB8SIM Error Screen witbriver Versions

When the file is free from errors (with the exception of "System Overrun" Erratejvnload it using the "D"
command from the main menu of the Remote User Interface.
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3.4.1 Additional worthwhile MB8SIM checks:

e Check thedonnections defined to ensure that they are as expected.

e Do the same foNodes.

e Check theData Arrag to ensure that alData Arrag defined are therelf too manyData Arrag exist this
usually signifies that a spelling error exists in gwnfiguration and that incorrectData Arrag were
specified in the Map Descriptors.

Note that the first few lines of the error screen are merely informative and relevant information used for fault
finding and do not represent error NNRNE | NB &aK2gy a a{@adisSYy O9NNBNE 2NJ
screen.
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4 MAP DESCRIPTOR FUNINS

Map Descriptor functions determine how data is mapped betwBata Arrag and the corresponding driver data
points. The choice of function usedcistical in ensuring that the right relationship is established with the device
being communicated with. The most important decision to make when choosing a function is whether the
function needs to be active or passive. Once this is determitieal trigger for initiating communications
determines which active or passive function is used.

4.1 Active vs. Passive functions

Active functions control the communications activity for the associated points in the network. Specifying an active
function for a point wil enable the Fiel8erverto decide when a point is updatednd monitor the health of the
communications path for that point (if the associated protocol allows for this). Specifying a passive function will
mean that the Fiel8erverexpects the communicains for that point to be controlled and monitored by another
device on the associated network.

Note: By designit is necessary that all active Map Descriptors communicate to a point that has a passive mapping
on the remote deviceand that passive Map Beriptors are controlled by an active mapping on the remote device.

There is a loose relationship between Active/Passive @lneht Server Cliens usually use active mappings and
Serves usually use passive mappingswever ActiveServes and Passiv€ients do exist. Points that send an
update to a network on change (e.g.: Alarm panels) are a good example of 8etixes.

Another set of terminology used in this area is solicited vs. unsolicited messag€sienfreceives a solicited
message from &erverwhen it asks for it (i.e.: the point is polled).Chentreceives an unsolicited message from a
Serverwhen the Serversends the point without theClientasking for it. Client that send solicited messages are
Active Cliens communicating with &siveServes. Client that receive unsolicited messages are PasSiiens
communicating with Activ&erves.

4.2 Passive Map Descriptor Functions

‘4.2.1 Passive

The Passivefunction will not initiate any communications but waits to be solicited by a remote deaitd
responds with data accordingly. TRassivdunction will also accept writes and update the associddeda Array

‘4.2.2 PassiveClient(PassiveClienf)

The PassiveClientfunction is intended for use where the associated Map Descriptor perfor@eat function
and is connected to an activgerver The Passiv€lientfunction will consume all unsolicited messages for the
related point/s and store them in the associatBdta Array

4 Note that not all functions are supported by all drivers. Refer to the specific Driver Manual for information on fungbipoted by
individual drivers.
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§4.2.2.1 Working with Passiv€lientq PassiveServerApplications

DataServer Client

Typical Properties

Map Descriptor function used for both
LINRiG202ta ! FYR . Aa
FieldServer is nemtrusive into both networks,
and responds to queries and commaraisy.

Network
Protocol A

Network
Protocol B

FieldServer

FigureV: - Typical Network architecture

Some applications require the daterverto actively write data to and from the Figd@rver To do this it is
necessay to change theClientside of the configuration to be passive.

Individual drivers have specific requirements for managing passive communicdiigtnthe following steps are
typically required to change the Actidientside of a configuration file to nka it a Passiv€lient

¢ Remove Adapter/Port t&lientsideNode

e Change Function fromRdbcto Passive

e RemoveScan_Interval

e ChangNodeL5 (2 NBY20S RSGAOSQa (I NBSG 5S9A0S L5
If the Serverside remains passiyéhen every Map Descriptor should have Passigdts function. Consequently
the Serverdevice will write data to the Fie®krvef) Bata Arrag, and theClientdevice will read that data from the

sameData Arrag, making the operation of the FieBervermuch like that of a normal dat&erveron an office
network.
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4.3 Active Map Descriptor Functions

A Responsible Map Descriptois a Map Descriptor that inherently monitors the quality of the data that it is
YIELWAY3I YR Oy 068 NBO23ayAlT SR o0& (KS & CdagnSiler Bay ¢ LI NJ
Descriptors.

4.3.1 Read Block Continuoufdbc)

TheRdbcF dzy Ol A2y gAff NBIFIR I o6f201 27F RI (dndieafsferftidndadit & LISOA
the Data Arrayspecified. Reads are performed continuously at an interval speBifie 6 @ Scai fitervl
parameter.

TheRdbcF dzy OliA2y | fa2 KlFa GKS loAfAGe G2 LISNF2NY o6KIFG A& 1]
the point related to the Map Descriptor wheiRRdbcis specifiedthen the Rdbcfunction will write thedata in the

Data Arrayback to the point when an update in the associatedta Arrayis detected. This makddbcthe ideal

function for read/write points.

4.3.2 Active Read Continuous with Sequencingdg.

This function will perform the same operation as Rdbc(Arc) function, but will sequence through the range of
addresses starting at "Address" and wrapping at "Address + Length". A length of 1 will be used for every one of the
Addresses that gets polled@he following drivers currently support the ARG&:tion.

e Modbus RTU

e Lutron_Machine

e BACnet MS/TP, BACnet Arcnet, BACnet
e MetasysN2

'4.3.3 Write Block on Change (#x)

The Whbx function will write data from theData Arrayto the remote device. The write is triggered by a change in

the associatedata Array If the associatedata Arrayis updated a write will occyeven if the value/s within the

Data ArrayK @S y 2 i OfStay memad LICNISY HIGSNI Aa4 y20 NBIljdzZANBR FT2NJ GF
driven and not continuous.

'4.3.4 Write Block Continuous (Wc)

This is similar to the Yidx function, except that the writes occur at a regular interval rather than on an event

driven basis¢ KS FTNBIjdzSy0e 27F (KS ScadRnied/dl AER NRSSEESNPY SR o6& (GKS
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4.3.5 Active Read on Trigger (ART)

This function is used to effect a single data read per trigger. An example from the Envirotronics Driver is presented below:

/I Client Side Map Descriptors

Map Descriptor
Map_Descriptor_Name, Data_Array _Nam , Data_Array_Offse, Function , Node Name , SysPlus_Cmd , Store_Data_Array_Nan, Store_Data_Array_Offs, Length
Ed_Rd_Program , Rd_Triggers ,0 , Art , SYSPLUS _(, Ed_Rd_Prograr, Ed_Rd_Program , 0 1

This command is triggered by writing any value to Data_Array_Name at Data_Array_Offset.

The retrieved data is stored as follows:

Offset from Store_Data_Array_Offs{ Description
0 Program number

4.3.6 Active Write on Trigger (AWT)

This function is used teffect a single data rite per trigger. As with the W8x function the write only occurs when thBata Arrayis updated. In this case the
updated data is not used to form the writbut updating theData Arraytriggers a read of a Secondddata Arraywhich contains the data to be served in the
write.

In the example below (from the Lutron eLumen Driver) the driver watchesDdia ArrayOl £ £ SR W[ dzi ¢ i NRA 3 3 BadtBADrayelemehFiF 4 SG mo
updated (even if the value remains unchanged) the Write is triggered. The driver extracts the data from the SeconBatg ArrayOF £ £ SR W{ S ygift 01 Q
and forms a message to write this data to the field device.

Only certain drivers support/require the use use of this function. For othermdyigesit is asynonymfor wrbx since there is no secondadata Arrayto extract
information from.

NoteY ¢ KS RNAGSNI Y& SEGNIOG Y2NB REGE FNRY G(GKS | NNI & (KI gistarneifithacspedi® o0& (K
drA S NRA& Y| ydz t &

Map_Descriptors
Map_Descriptor_Name , Data_Array_Name , Data_Array Offset , Function , Node Name , GRAFIK comman ,DA Lut List ,DA_Lut List Offse , Length
Set_tck , Lut_triggers ,13 , Awt ,LUT _GRF6 [ , St tclk , Set_tclk ,0 .1
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5 DATA MANIPULATION AEURES

The features described in this section may or may not be needed depending on the application where the
FieldServeris implemented. If the application calls for straight passing of data without modification through the
FieldServerthen the features in this section will probably not be useful.

5.1 Moves

The Moves function permits data to be moved from dbata Arrayto another. The funcion parameter within
moves allows data manipulation to occur while moving the data, e.g: Logic operation, Integer to floating point
conversion, etc. Scaling, Logic and Math are also possible while moving data

With the exception of Conditional Moves (sBf.9, eachData Arraylocation may only act as the target location
of one Responsible Move. Thaasuresthat the data source can be uniquely determined in arde establish
source data validityand so that a write through the target data location is directed to the appropriate location.

Moves will execute whenever the source data changes or the scan interval (if specified) ei@resk name but
no scarinterval is definega default scan interval of 1s is assumed.

A Move operation must specify the following elements:
Source_Data_Array The name of th®ata Arrayfrom which data is to be copied.

Source_Offset The offset within theData Arrayfrom which data is to be copied
Target_Data_Array The name of th®ata Arrayto which data is to be copied
Target_Offset The offset within theData Arrayto which data is to be copied

The following elements are optional:

The number of consecutive sourd@ata Arrayvalues to be moved to consecutiy
target locationsstarting at the respective offsets

If a task name is specifiethe move operation becomes a continuous task on
FieldServerthat is executed at the scan interval specified.

The time interval at which the task will be repeatefl.task name must be specified
a scan interval is specified.

Defines move functionalitye.g. byte order manipulation Functions are summarize
in FigureV!.

The name of ®ata Arrayto be used for conditional moves. See Sectioh.1.3for
more information.

The offset into the Conditional_Data_Array where the conditional bits for the n
Conditional_Offset are defined. The value found at this specified location must bezawa for the move
to be executed. Ifte value is zerdhe move is inhibited.

Length

Task_Name

Scan Interval

Function

Conditional_Data_Array
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5.1.1 Simple Moves

The simplest move involves the transfer of data without any format or protocol changes. Whenever the Source
Data Arrayis updated (not necessarily changed) the Taigata Arraywill be updated.

%5.1.1.1 Simple Move Example

Data_Arrays

Data_Array_Name , Data Format , Data_Array_Length

Move is reversible, meaning
data can move from
Target DA to Source DA if

Move_Only , Source_DA , 0

, Target DA

Source_DA , Foat » 200 applicable (writeable points
Target DA , Hoat , 200 PP P
Moves

Function , Source_Data_Arra , Source_Offsel , Target Data Array , Target Offset , Length

, 40 ,5

Five Floating point values are
moved from the first offset of
Source_DA to Offset 40 of

Target DA
7

55.1.1.2 SpecialApplication: Grouping Data

" The location of data iData Arrag on the Fiel8erveris determined by corresponding Map Descriptors. Should a

Clientpoll the Fiel&erverfor data spanning more than one Map Descriptitre Fieldserverwill not know which

Map5 S & ONJR LJG 2 NJ G 2

dza S o

¢ KA a

oLy

0 S Cliert{NIORIAED Bptaward &

I & ASeBér{SA RIS ¢ Dath AdBySThisData Arrayshould be larger (of greater length) than the maximum

poll length of theClient

Client side Data Array 1

Client side Data Array 2

Client side Data Array 3

Server Side Data
Array

Client sile Data Array 4

AL

One Server

Data Array
means One
Server Map
Descriptor is
possible

-

Example

Consider a Modbu€lientneeding registers 40001 through 40050 from the Feldrer The poll lengthssed to

obtain this data are unknown.

This could be configured in the FiSlerverServerside as follows:

Configuration 1:

Map Descriptor 1 serves up 40001 Length 25 :

Map Descriptor 2 serves up 40026 Length 25

Y2 QOA
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Configuration 2:

Configuration 3.

If the two poll blocks fall within these twaddress spanshe poll will be successfutowever, if all
50 registers are polled in a single poll it will fail

Map Descriptor 1 serves up 40001 Length 50

For this to work all 50 points must be contiguous in the saata Arrayso that one Map
Descriptor can be created. If all 50 registers are polled in a single poll it will be successfu
Clientpolling algorithm keeps a fixed length of,%hd then decides to poll address 400%hgth
50, the poll will fail because attesses 40051 through 40099 are not declared in the Satder

Map Descriptor 1 serves up 40001 Length 200

For this to workpoints must be contiguous in theata Arrayand theData Arraylength must be
at least 200. Since Modbus can poll a maximum length of d Zientcannot poll the required
registers and encounter an address that is not configured. This is therefore the most r
solution, and only costs a few points.

55.1.1.3 Special Aplication: Separating Responsible Map Descriptors

' Responsible Map Descriptors are active Map Descriptors that control the Communicagensectiord). Two
Resmnsible Map Descriptors cannot share the sabsta ArrayOffset due to monitoring functions present in the
kernel (Refer to Sectioh.3for more information). Itwo Responsible Map Descriptrequire access to the same
data, the data can banade accessible to the second Responsible Map Descriptor by moving it to a $eatand

Array.

Server 1

=l =

Move
Data Array 1 Data Array 2 Server 2

%5.1.1.4 Special Application: CreatinglanWorksSNVT_Switcfrom 2 Modbusregisters.

Float Data Array

With data from

Modbus address 40201 Tyl | T

Server Side Data | | on\works Server Map
Array Descriptor

Bit Data Array

With datafrom

Modbus address 1123
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5.2 Function Moveg; Type Casting

It is often necessary to manipulate incoming data to create the necessary outgoing data by either joining smaller
data types to create a larger data type, oritlg larger data types to deliver smaller data typesn example of
this is Modbus, where two 16 bit registers are used to transfer a 32 bit floating point valipen receipt of these
two registers, the FieldServer needs to join the integers to ektilae floating point value. The Type Casting

movesdescribedbelow perform these kinds of operations

5.2.1

e Join_Float, Split_Float

e Join_Int16, Split_Int16

e Join_Int32, Splitnit32

Functions Available For Type Casting:

e Swapped versions of the above (Big Endigihittle Endian)

e Bit_Extract, Bit_Pack, Bit_Move

The following legacy functions have been replaced by the functions listed above. They are simply presented in the

table below for reverse compatibility.

Old Keyword New Keyword Function Performed
Int32 Join
2.i161.i32 Join_Int32_Swapped source bytes: [ab][cd] target bytes: [abc
2.i116-1.i32-sw Join _Int32 source bytes: [ab][cd] target bytes: [cdal
2.i16-1.i32-m10k | Join _M10K Modulo-10 format
Int32 Split
1.i32-2.i16 Split_Int32_Swappe( sourcebytes: [abcd] target bytes: [ab][cd
1.i322.i16sw Split_Int32 source bytes: [abcd] target bytes: [cd][a
Float Join
2.i16-1.float Join _Float_Swappe( source bytes: [ab][cd] target bytes: [cda

2.i16-1.float-sw

Join _Float

source bytes: [abcdhprget bytes: [ab][cd]

Float Split

1.float-2.i16

Split_Float_Swappeq

source bytes: [abcd] target bytes: [ab][c

1.float-2.i16-sw

Split_Float

source bytes: [abcd] target bytes: [cd][a

Integer Join
2.i81.i116 Join_Int16_Swapped source bytes: [a][blarget bytes: [ab]
2.i81.16s Join_Int16 source bytes: [a][b] target bytes: [ba]
Integer Split
1.i16-2.i8 Split_Int16_Swappe( source bytes: [ab] target bytes: [a][b]
1.i16-2.i8s Split_Int16 source bytes: [ab] target bytes: [b][a]

FigureVI ¢ Legacy Functions for Type Casting Moves
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5.2.2 Converting two Integers to a Float.

Data_Arrays

Data_Array_Name , Data Format , Data_Array_Lengtl

Source_DA , Uint16 , 200

Target DA , Float , 200

Moves

Function , Source_Data_Array , Source_Offset , Target_Data_Array , Target Offset , Length
Join_Float , Source DA , 0 , Target DA , 40 5

Ten 16 Bit Integers are taken
from Source_DA and

O2Y0AYSR AY
up 5 floating point values

Length refers to the data type referenced in the Function
eg: If n is the value shown in Length, then:
Join_Float creates Rloats

Split_Float disassembles n Floats
Join_Int16 Creates n Integers

Bit_Extract extracts n Bits, etc

lj

5.2.3 Using Moves to pack and unpack bitsdofrom a Register

A register provided by a device often consists of a set of binary values packed together for efficient data transfer.
These registers are normally 16 bits in size, but may also be 8 or 32 bits long. Since a register is read as an analog
value by most protocols, these binary values need to be extracted out of the register into a bit data array before
they can be read as useful data. The Bit_Extract Move function has been created for this purpose.

The Bit_Pack function can be used to paitk imto a register.

The Bit_Move function allows the user the ability to extract a group of bits in one register and place them singly
into another register.

The Bit_Offset keyword can be used to start moving a group of bits from a specified offsetthéteygister. This
keyword may also be used in conjunction with the Bit_Extract and Bit_Pack functions to specify the first register
offset to Extract or Pack.

The Length keyword will always specify the number of bits to be moved in the move operdt@nusing these
three functions. If the length keyword is not used, then only one bit will be moved.

Note: The Data_Array_Type being used in source and target Data_Arrays can produce varying results and care
should be taken to use the correct type. Foample, when using the Bit_Extract function, it makes sense to use
Byte, UInt16, or Uint32 source Data_Array Types to extract 8, 16 or 32 bits per register respectively. It also makes
sense to use the Bit Data Type for target Data_Array_Type. HowevdfjalitServer will allow other types to be

used and follow a routine choice of conversion that may not be considered predictable to all users. For example, if
the Float Data_Type is used as a source type in Bit_Extract, 32 bits per register will be exitaotelihg to the
rounded Integer number being represented in the Float Register. If the Float Data_Type was used as a target type
in Bit_Extract, then each float register would store one binary value and would only ever represent 1 or 0.
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Parameter | Function

The function extracts bits out of the source Data_Array Registers at the Data Array offset spe
Bit_Extract| The bits are placed into the destination array in sequen@aly one bitisallocated per offset. If the
source array is of Bit Dataray type a straight move is performed.

The function extracts the binary version of each source offset and packs the bits into the Datg
offset specified. The number of bits packed depends on the target Data type (e.g: Bytes wil

Bit_Pack . . . . : .
- bits, Floats will get 32etc..). The length will specify the number of bits to pack. If the destina
Array is a Bit data type straight move is performed.
Bit Move The function extracts a subset of bits out of a source Register offset and transfers thes

destination Register offset in packed form. Length specifies the number of bits to be extracted

. Legal
Keywords | Function Values
The parameterspecifies the bit offset within a word to start at when performing a| Default
Bit Offset move. For Bit_Extract operationthe source bit offset in the word pointed to by th 0
- Source_Offset parameter is implied. For Bit_Pack operatithresbit offset within the
word pointed to by Target_Offset is implied.
o . Default
Length* The length parameter specifies the number of bits to be extragacked. 1

5.2.4 Example 1¢ Simple Bit Extraction

The following example extracts 3-b# registers worth of data from the 6thegister of the source array into the

equivalent target of 48 bits:

Data_Arrays
Data_Array_Name , Data_Format , Data_Array_Length

Source_DA , Uintl16 , 200
Target_DA , Bit , 200
Moves

Function , Source_Data_Arra) , Source_Offset , Target Data_Array , Target Offset , Length
Bit_Extract , Source_ DA ) , Target DA

5.2.5 Example 2 Simple Bit Packing

In this example, 12 bits are packed into the 3rd and 4th register of the target byte array, starting at the eleventh bit
in the source array. Note that the second target register will only be half populated, leaving the last 4 bits empty.

Data_Arrays

Data_Array Name , Data Format , Data_Array Length
Source_DA , Bit , 200

Target_DA , Byte , 200
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Moves
Function , Source Data_ Arra) , Source_Offset , Target Data Array , Target Offset , Length
Bit Pack , Source DA , 10 , Target_ DA , 2 , 12

5.2.6 Example 3 Extracting bit groups

The following example extracts 3 bits from the second byte of-hiBggister and placethem into a byte register
on their own. The Bit_Offset keyword is used here to achieve this:

Data_Arrays

Data_Array_Name , Data Format , Data_Array_Length

Source DA , Uint32 , 200

Target_ DA , Byte , 200

Moves

Function , Source_Data Arra) , Source_Offset , Bit_Offset , Target Data_Array , Target Offset , Length
Bit_Move , Source DA ,0 , 8 , Target DA ,0 , 3

‘5.2.7 Bit Extractiong Application Example

Assume a Liebert device has been set up as follows:

Liebert UPS (MM4) |

| Bit |  Description | BitValue

6 |
& |
o |

=

o Nl

NN Wl

D] N O] 00 \S] o)) I S 1=

5

Bits 0- 10 are each used to specify a unique event, and each has a corresponding integer value determined by the
binary contribution it makes to the integer value. For example, bit 10 has an integer value of 1024 as its weighting
in the integer value i2 to the power 10.

A single packed bit integer with a value of 1034 signifies a blown rectifier fuse, a hardware shutdown, and a
0FGGSNE RAAOKINHS o6adzy 2F G(KS @I fdzSa FT2NJ 0KS O2NNBaLRy
whentheinE3SNJ A& aGdzy LI O1 SRé¢ GKS AYRAGARdIzZ &t RIGFE o0Ada O2YYd:
the following diagram.
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FigureVIl - Packed Bits Activated
55.2.7.1 Bit ExtractionExample Configuration:

/I Example oBit Extraction

Data Arrays

Data_Array_Name , Data_Format , Data_Array_Lengt

Source_DA , Uint16 , 200

Target_DA , Bit , 200

Map Descriptors

Map_Descriptor_Name , Data_Array_Name , Data_Array Offset , Node Name |, Function ,Address ,Length
CMD_PI_Alarm01_01 , Source_DA ,0 ,UPS_01 , Rdbc ,40289 |1

Moves

Function , Source_Data_Arra' , Source Offset , Target Data_Array , Target Offset , Length
Bit_Extract , Source DA , 0 , Target_ DA ,0 , 10

Target_DA offsets 0 to 9 now
contain the first 10 bitef
Register 40289. These can
now be served as bits to the
Protocol of choice.
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5.2.8 Task Moves

If a Task_Name is defined the move will become a repetitive task and the data will be updated on a regular basis. Etwadneupdates cabe set using
the Scan_Interval parameter. If the Scan_Interval parameter is set the Task_Name parameter must be set. If a Taske®arad Bitino Scan_Interval is
defined a default scan interval of 1s is assumed.

5.2.8.1 Special ApplicationNode Status

The following data array can be configured to capture the status of a Node (Refer also to 8dcfion

Data Arrays

Data_Array_Name , Data Format , Data_Array Lengtt , Data_Array_ Functiof
DA_Comm_OK , Bit , 256 , Node_Status

Target DA , Bit , 200 )

Node status bits are only evaluated by the FieldServer when the data is accessed. Since the data is only accessedtba datiate]l be neither accessed
nor updated anda move would never occur. This can be circumvented by giving the move a TaskaNd specifying a Scan_Interval.

Moves
Function , Source_Data_Arra) , Source_Offset , Target Data_Array , Target Offset , Task Name , Scan_lInterva
Move_Only ,DA_Comm_OK ,0 , Target_DA , 40 ,PLC1_Statu: , 1
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5.2.9 Match-pattern

The match pattern move is used at run time to move a customized single value based on combinations of values in
aData Arrayas compared with preloaded customized criteria.

e The user builds a table of patterns (strings of tokens separatadcoy S OK

in a targetData Array

e ! 4at! ¢¢9wb 5L5 bh

fAY1SR (2

¢ al! ¢/ 1 ¢ ai N Pah ANayaeationf a2 0 S

e A pattern is built based on the values in thata Arrayat run time by the move function.

e The patern built at run time is compared with the preloaded table of patterns.
pattern must match exactly. If the preloaded pattern contains a wildcardtl{&t token would not be

compared.

The tokens in each

e |If the pattern matches a pattern in the tablés value will be stored in the targeData Arrayat the

specified location.

e LT GKS LIGGSNY R2Sa yz2id YI i
5L5 bh¢ al! ¢/ 1 ¢ & Nbeydarespoyding ‘alaefwdl e seulirfhe frgedDatA Array

e LF¥ I at! ¢¢c9Owb 5L5

OK I ye

2T

GKS LINBf 21 RSR

b h ¢ ,adefault vadueoiql Wil e Storéda@andyf SOIOWRS FA Y SR

be generated prompting the uséo addaat ! ¢ ¢ 9 wb 5

In the example belowa combination2 ¥ n

LISNF 2 NYV-LIJg Yl SKOKE F NRAGKYSGA

L5 b htothetdble./ | €

@ t dzS &Dat ¥rrayshovis th $tedug. Bhé FieldServercan
o}

YR

Data_Arrays

Tokens , Byte , 4
Status , Int ,1

Data_Array_Name , Data_Format , Data_Array_Length

aidz2NEB

iKS

adl ddza

Consider the following combinations of 4 valyksre * is a wildcard.The bken starting withthe wildcard will not

be compared.

Data Arrayalues | Status Description

StatusValue for Deviceg

37 46 46 2 Good 0
36 * *  2( Channel disabled 1
* 45 *  2( Fault indicated2 2
* 43 * 2| Fault aeration indicated| 3
* * 45 2| Spacing indicator 4
* * 43 20 Zeromatc channel fault| 5
* * 42  2( Empty Pipe 6
* * 37  2( hillo flowrate 7
00 00 00 ( comm. Error 8
None of the above 111

a

NB 02 NR

FieldServer Technologie991 Tarob Court Milpitas, California 95035 UBAeb: www.fieldserver.com
Tet (408) 2622299 Fax (408) 2622269 Toll Free (888) 5091970 email: support@fieldserver.com

a/



FieldServerConfiguration Manual

Page30of 89

§5.2.9.1 G¢l ot

S 2 FConfiguiaiidh Nyample

SectionTitle
Offset_Table
Column Title Function Legal Values
Offset_Table_Nam¢ Provide name for Offset Table Up to 32 alphanumeric characters
Table_Index_Value A unique value that will be stored if the patter
matches
The pattern:
fca A dlelinitr Svhich separates tokens in
Table_String pattern and should not be considered as part| 1-10, 000
pattern.
GFé¢ YSkya AIYy2NB GKA3Z
Th.e number oData Arrayitems to. be used (9 Number of tokensn table string should
Length build the pattern to compare with the Tabl
. bethe same as length under Movek
string
Offset_Table
Offset_Table Name , Table_String , Table_Index_Value , Length
SPR4052 , 37-46-46-20 ,0 4
SPR4052 , 36-*-*-20 1 4
SPR4052 , *-45-*-20 , 2 4
SPR4052 , ¥-43-*-20 '3 4
SPR4052 , *-*-45-20 4 4
SPR4052 , ¥-*-43-20 5 4
SPR4052 , *-*-42-20 , 6 , 4
SPR4052 , ¥-*-37-20 7 4
SPR4052 , 00-00-00-00 , 8 4
SPR4052 , PATTERN DID NOT MAT , 111 1

5.2.9.2 Moves Definition

Moves

Source_Data_Arre, Source_Offse, Target_Data_Arra, Target_Offse, Length, Function

Tokens ,0

, Status

0 24

, Offset_Table_Nam
, Match-pattern , SPR4052

Thed { | Da@zAréaywill contain only the numbers 0 thru 8 or 111 depending upon the combinations existing in

thed ¢ 2 | Batadéray

%5.2.9.3 Table String Composition

Source Data Array
Values

Source Data
Format

Array

Build Patterm

Description

55150 255

Byte

37-0F00-FF

Two Hex Characters

555 15 02550

INT, UINT16 UINT32

55515-0--2550

Just as decimal values

55.1215.120.00

Requires period and two decim

55.12 15.123 0255 | FLOAT
255.00 places.
1101 Bit 1-1-0-1 Binary pattern
*You@ dzf R AY&ASNI afFé Ay LILFOS 2F +tyeée G218y AT GKS OFtdzS F2N 0K G

€ 2550 is negative: two negative signone is considered as delimiter

218y
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5.2.10Conditional Moves

A move can be defined so that it is executed conditionally based on the status of a bit in a preddiactirray
location (conditionaData Array.

A usefulfeature of the conditional movés that data is able to be moved to the same target offset efinéd by
another conditional move.The user is thus abl® move data from different sources into the same target based
on the status of a bit in Bata Array

The conditional bit can be placed in abata Arrayand can also be in the source or destinatData Array It
simplyneeds to be declared in the Move instruction parameters.

A conditional move needs to be scheduled by the kernel for processing and therefore requires a task name and
scan interval.The Parameters for a Conditional move are alef:

Conditional Move Parameters
Source_Data_Array The name of th®ata Arrayfrom which data is to be copied.

Source_Offset The offset within theData Arrayfrom which data is to be copied
Target_Data_Array The name of th®ata Arrayto which data is to be copied
Target_Offset The offset within theData Arrayto which data is to be copied

The number of consecutive sourd2ata Arrayvalues to be moved to consecutiy
target locationsstarting at the respective offsets

The name of @ata Arrayto be used for conditional moves. See Sectoh.1.3for
more information.

The offset into the Conditional_Data_Array where the conditional bits for the m
Conditional_Offset are defined. The value found at this specified location must bezgva for the move
to be executed. If the value is zetbe move is inhibited.

If a task namesi specified the move operation becomes a continuous task on
FieldServerthat is executed at the scan interval specified.

The time interval at which the task will be repeated. A task name must be specifig
scan interval ispecified.

Length

Conditional_Data_Array

Task_Name

Scan_Interval
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%5.2.10.1 Conditional Moves: Example 1

In this examplethe user needs to move the data from one of two source locations based on the status of bit 1 or 2 of the conQaianatray If bit 1 is
high, then the data from Source_will be moved. If bit 2 is higlthe Data from Source_2 will be moved. The kernel checks the condition of the bits every

second for a change in status.

Moves

Source_Data_Array , Source_Offset , Target Data_Array , Target Offset ,Length , Conditional_Data_Array , Conditional_Offset , Task Name , Scan_lInterval
Source_1 ,0 , Target ,00 1 , Status 1 ,a 1

Source_2 ,0 , Target ,01 1 , Status 1 b 1

%5.2.10.2 Conditional MoveExample 2

In this examplethe data from DA_GV_01 will be moved to Gas_Snapshot only when DA _GP_PW_01 or DA_GL_PA _ 01 is updated on offset 192.

example all of thédata Arrag are bitsbut analog data types will work as well.

Moves

Source_Data_Array , Source_Offset , Target_Data_Array , Target_Offset ,Length , Conditional_Data_Array , Conditional_Offset , Task_Name , Scan_lInterval
DA_GV_01 ,192 , Gas_Snapshot ,00 1 ,DA_GL_PW_01 , 192 ,a 1

DA _GV_01 ,192 , Gas_Snapshot ,01 1 ,DA_GL_PA 01 ,192 ,b 1

The Conditional Move that executed last becomes the Responsible Move by deltéeckalidity is determinedand through which write operations are routed.

If none of the Conditional Moves targeting a specific location have exedhiedonditional Move defined last acts as the Responsible Move.

In this
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5.3 Mathematicalfunctions

Mathematical functions implement subset of math functionafta Arrayalues. Some singl@perator functions
can be incorporated into Movedut Multi-operator/operand functions must be defined in the Math blockhe
length of the move defias the number of input operands.

The following table shows the Mathematics functions and their text representation:

Operator (csv| Mathematics Notes

text) Operator

ADD +

SUB - All operands are combined and a single output is produced for n(=len

MULT * of inputvalues

DIV /

GTE >= Each move works as follows:

LTE -~ value_of (DA_SDAL offset0) MathOperator value_of (DA_SDA1 off
Result is stored in DA_TDA offset.

GT > e.g. (for GTE)

LT < valuel = DA_SDA1[0] ; value2 = DA_SDAL1[1]

EQ _ if valuel GTE value2wiill be stored at DA_TDA[10] else 0 will be store
The length parameter is always 1 as only one operation can be perfo

NE 1= per move

SQ Square n outputs are produced for n (=length) valusered in sequence starting

SQRT Square root at the Target Offset.

PER % For 2 values A and B.result of A PER B will be (A/B)*100 which will be
stored in the target Data Array..

5.3.1 Math Function as a Moves Function

Example
Moves
Function , Source_Data_Arra' , Source_Offset , Target Data Array , Target Offset , Length
ADD ,DA_SDA1 ,0 , DA_TDA ,0 , 10
SUB , DA_SDA1 ,0 ,DA_TDA , 10 , 10
MULT ,DA_SDA1 ,0 , DA_TDA , 20 4
DIV , DA_SDA1 , 10 ,DA_TDA , 30 , 3
SQ ,DA_SDA1 ,0 , DA_TDA , 100 4
SQRT , DA_SDA1 , 10 ,DA_TDA , 140 , 2
GTE ,DA_SDA1 ,0 , DA_TDA , 10 1
LTE , DA_SDA1 ,0 ,DA_TDA , 11 1
GT , DA_SDA1 ,0 ,DA_TDA , 12 1
LT , DA_SDA1 ,0 ,DA_TDA , 13 1
PER ,DA_SDA1 ,0 ,DA_TDA , 14 1
EQ , DA_SDA1 ,0 ,DA_TDA , 15 1
NE ,DA_SDA1 ,0 ,DA_TDA , 16 1
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5.3.2 Standalone Math

The Math definition allows up to four source data locatioms to fourMath operationsl Y R 2y S 2 dzi Lddzi RIFGF f20FGA2y ® h LIS NJ
operated on in the sequence in which they have been defined. Math functions consume 1 or 2 stack variables as inpABO &8 MULT DIV, GTELTE

GT LT, NE EQ and 1 for SQRTBQ) and leave the output on the stackady to be used by the next defined Math operatidrie output of each operation

becomes an input to the next operatipalong with the next defined operand.

Note: Output of GTELTEGT, LT, EQ NE, AND OR and NOT is binary either 1 or 0.
AND OR and NOT work the same way as Logic.

The following fields are specific to the Math & Logic definition:

DAIL...DAI4 ;| input Data Arrag 1 through 4

DOI1...DOI4 | input Data Arrayoffsets 1 through 4

DAO: output Data Array

DOO: output Data Arrayoffset

FN1...FN4: | logic functions 1....4 (permitted valuesDB SUB MULT DIV, GTE LTE GT, LT, EQ NE SQRTSQ, AND, OR, NOT, - (no setting))

'5.3.3 Math Usage Example

Math
Task_Name , Scan_lInterval ,DAI1 ,DOI1 ,DAI2 ,DOI2 ,DAI3 ,DOI3 ,DAI4 ,DOI4 ,FN1 ,FN2 ,FN3 ,FN4 |, DAO ,DOO
Task_105 ,1 ,DA 1 ,0 ,DA 2 |1 ,DA 3 ,2 ,DA 4 |3 ,ADD ,SUB ,MULT ,QRT ,DA 5 ,21

This definition will result in the following operation:

DA _5[21] = Sqrt( ( ( DA_1[0] + DA_2HDA_3[2] ) * DA_4[3])

Math
Task_Name , Scan_lInterval ,DAI1 ,DOI1 ,DAI2 ,DOI2 ,DAI3 ,DOI3 ,DAI4 ,DOI4 ,FN1 ,FN2 ,FN3 ,FN4 ,DAO ,DOO
Task_105, 1, DA 1, O, DA 2, 1, DA 3, 2, DA 4, 3, Div, Sub, Mult, Sq, DA S5, 21

This definition will result in the following operation:

DA _5[21] = (((DA_1[0]/ DA_2[tIDA_3[2] ) * DA_4[3[)
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Math
Task _Name , Scan_lInterval ,DAI1 ,DOI1 ,DAI2 ,DOI2 ,FN1 ,DAO ,DOO
Task_105 ,1 ,DA 1 ,0 ,DA 2 |0 ,Per ,DA5 ,0

This definition will result in the following operation:

DA_5[0] = DA_1[0] Per(%) DA_2[0]

Or

DA_5[0] = (DA_1[0] /DA_2[0]) * 100

i.e. if DA_1[0] = 10 and DA_2[0] = 20 then this means Da_1[0] is 50 % of Da [240]56] will contain 50.

5.3.4 Optional Parameters

_r Legal
Parameter Description g
Values
Specifies the number of consecutive source Data Array values from all definf Any
Length a2dzNOS 51 GF ! NNF¥eéda o6S33 5! Lwm X5! Ln| positive
consecutive target locations, starting at the respective offsets. integer
If a task name is specified, the move operation becomes a repetitive task on .
Task_Name . P ) P . P Any string
- FieldServeand the data will be updated on a regular basis
Specifies the time interval at which the task will be repeated. A task name n
Scan_Interval* e . . o >0.1s,2s
be specified if a scan interval is specified.
Truncate This function causes all intermediate and final results to be stored after Yes
Result* truncating Refer to the example in SectiérB8.4.1 '
55.3.4.1 Truncate Result Example
Math
DAI1 ,DAI2 ,DAI3 ,FN1 ,FN2 ,DAO ,DOI1 ,DOI2 ,DOI3 ,DOO0O ,Length , Truncate Result
DA X ,DA_17 ,DA_17 ,DIV ,MULT ,DA Z,0 ,0 ,0 ,0 1 , Yes

If DA_17[0] = 17 and DA_X[0]=100=x

DA_Z[0]=(x/17)*17 will be = 85 NOT 100
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5.4 Logic

Logic functions implement Boolean functions (True/False statements) ddid Arrayvalues. Singleperator logic can be incorporated into Movedsut
Multi-operator/operand logic must be defined in the Logic block

‘5.4.1 Logic as a Moves Function

The length othe Move defines the number of input operands. For binary operators [ANRD all operands are combined and a single output is produced. For
the unary operator [NOT] an output is produced for every injpad is stored in sequence starting at the outpartation.

‘5.4.2 StandalonelLogic

The logic definition allows up to four source data locatiansto four logic operationd YR 2y S 2dzi Lddzi RIFGF €201 GA2Yy @ h LIS NJ
operated on in the sequence in which they have been defined. lfogations consume 1 or 2 stack variables as inputs (2 for, ANfoand 1 for NOT) and

leave the output on the stagkeady to be used by the next defined logic operatidhe output of each operation becomes an input to the next operation

along with thenext defined operand.

Fields Specific to the Logic Definition

DAIL1...DAI4 ;| input Data Arrag 1 through 4

DOI1...DOI4 | input Data Arrayoffsets 1 through 4

DAO: output Data Array

DOO: output Data Arrayoffset

FN1...FN4: | logic functions 1....4permitted values: AndOr, Not, - (no setting))

%5.4.2.1 Logic Usage Example:

Logic
Task _Name , Scan_lInterval ,DAI1 ,DOI1 ,DAI2 ,DOI2 ,DAI3 ,DOI3 ,DAI4 ,DOI4 ,FN1 ,FN2 ,FN3 ,FN4 ,DAO ,DOO
Task_105 ,1 ,DA 1 ,0 ,DA 2 |1 ,DA 3 ,2 ,DA 4 |3 ,AND ,OR ,AND ,NOT ,DA 5 ,21

This definition will result in the following operation:

DA 5[21] = ~ ((( DA_1[0] & DA_2[1]) | DA_3[2]) & DA_4[3])
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5.5 Scaling

When writing a configuration file for the Fi&drverit may be required for the Fie®erverto scale data before
passing it on to the receiving devices. This can be accomplished in three different places in tBenkeld
configuration:

e IntheClientSide Map Descriptor section by adding scaling parameters.
e IntheServerSide Map Descriptor séon by adding scaling parameters
e Inthe Moves section by adding Scaling Parameters.

In all casesfour keywords are added to the section that needs to be populated with the necessary scaling
parameters. fe Fieldervemrmakes use of the four scaling paraters to calculate a slope and offset for scaling all
incoming values. It is possible therefot@ do any linear value conversion that may be required.

5.5.1 Map Descriptor Scaling

For the first two cases where keywords are added to the map descripgt@$our keywords to be used along with
their valid ranges are as follows:

Column Title Function Legal Values

Any signed 32 bit integer in the range:

-2, 147,483 648 to 2 147, 483 647.Default0
Any signed 32 bit integer in the range:

-2, 147,483 648 to 2 147,483 647. Defaultl00
Any signed 32 bit integer in the range:

-2, 147,483 648 to 2 147,483, 647. DefaulD
Any signed 32 bit integer in the range:

-2, 147,483 648 to 2 147,483, 647. DefaultLOO

Data_Array_Low_Scal{ Scaling zero ibata Array

Data_Array_High_Scal Scaling max iData Array

Node Low_Scale Scaling zero in Connectéibde

Node High_Scale Scaling max in Connectétbde

55.5.1.1 Scaling function exampleConvertingCelsius to Fahrenheit:

‘The following portion of a Map Descriptor example shows the settings requiredGteatMap Descriptor to take
a Fahrenheit temperature reading and store it into thata Arrayas a Celsius value. Note that these parameters
do NOT define the data rangus a temperature of 5J0F will still be properlgonverted

Data_Array _Low_Scal , Data_Array_High_Scal , Node Low_Scale , Node High Scalg
0 , 100 , 32 , 212
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5.5.2 Scaling using Moves

It is also possible to scale values while moving data betvizaga Arrag. Doing the scaling this way often provides more visibility as it is then possible to view
both scaled and unscaled data in tBata Arrag. The keywords for scaling in the movestism are different from the Map Descriptor keywords in order to
avoid confusionbut function in much the same way. The keywords are:

Column Title Function Legal Values

Source_Low_Scal§ Scaling zero in Sour@ata Array Any signed 32 bit integer in thamge-2, 147, 483 648 to 2 147, 483 647.Default0
Source_High_Scal Scaling max in Sour@ata Array Any signed 32 bit integer in the raneg 147, 483 648 to 2 147, 483, 647.Default100
Target_Low_Scalg Scaling zero in Destinatidbata Array| Anysigned 32 bit integer in the rang2, 147, 483 648 to 2 147, 483 647.Default0
Target_High_Scal¢ Scaling max in Destinatidbata Array| Any signed 32 bit integer in the rang 147, 483 648 to 2 147, 483 647.Default100

§5.5.2.1 Moves Scaling functioexample¢ Multiplying values by 10
‘The following move example shows 5 values being moved fromData Arrayto another (DA_Unscaled=>DA_Scaled). During the ptbheevalues are

multiplied by 10 because the scaling parameters stétek | valué from0i 2 wmn Ay GKS {2dz2NODS Aa 06SAy3a NBLINBaSyidSR
Again these do not represent limitand so a value of 500 would also be scaled properly and end up as 5000 in theDeegatrayOffset.

Moves
Function , Source_Data_Arra , Source_Offset , Target_Data_Array , Target_Offset , Length , Source_Low_Scal , Source_High_Scal , Target_Low_Scal , Target High_Scal
Scale , DA_Unscaled ,00 , DA_Scaled ,00 ,5 ,00 ,10 ,00 ,100
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5.6 PreloadingData Array with Initial Values

5.6.1 Introduction

Preloads provide a technique which allows parts of one or nixaiga Arrag to be initialized to specified values.
The Preloads are defined in a configuration file and loaded once when the configuration file is loaded as the
FieldServer starts.

It is also possible to use the FieldServer scripting language to have the Rietd®ad a configuration file and
then poke values into thBata Arrag. For more information on this technique call FST Tech Support.

5.6.2 Parameters used to define Preloads

Section Title
Preloads
Column Title Function Legal Values
Name of the Data Arrayto be preloaded. ThdData
Arraymust exist or be defined in the configuration fi .
. _y Up to 15 alphanumerig
Data_Array_Name and its definition must precede the preload th characters
references it. If not, System Error Message 10117 W
be printed.
Oneof the following: 0 to maximum where

Data_Array_Offset
Preload_Data_Index
Location
Data_Array_Location
Data_Array_Index
Buffer_Offset

The location in théata Arrayto be preloaded.

maximum is the length of the
Data Arraybeing referenced
less 1.

e.g.If the Data Arraylengthis
200, the maximum value of
this parameter is 199.

Length

Not used. A length of 1 is always applied.

One of the following:
Preload_Data Value
Preload_Value

Specify the value to be used to initialize thata Array
Location If the Data Arrayspecified is @ata Arrayof

Complex Data Objects (CDO) then the kernel stq
GKS @FtdS G2 GKS 2062S0
value is assumed to be a floating point value and
format specified by the parameter below is ignored.

Any number ¢ may be
specified with a fractiona
part, e.g0, 1, 1.01-1, 123.456
A Strind.

One of the following:
Preload_Data_Form#t
Data_Array_Formaét
Data_Format

This parameter tells the kernel how to interpret an
apply the value specified using &h
Gt NBt 21 RY5 1 (I g +notftodz8 éonfuskd
with the format of theData Array.

Float Bit, Byte Uintl6,
Uint32, Int16, Int32, Stringd, -

Preload_Obj_Nante

If this parameter is specified then the kernel takes t
value specified by the parameter and uses it to asg
I Wb I Y SDOntaihRayobjectSf the Data Arrayis
an array of Complex Data Objects (CDO).

A maximum of 39 charactery
Leadingtrailing spaes and
tabs are ignoredCommas not
supported; sipport for aher
special characters unknown,

" Strings: This has been tested with strings up to 320 characters long. Leading and trailingsgdabs are ignorecommas cannot be used
and support for other special characters is unknomormat mustbeéi LISOAFASR a W{¢wLbDQ®d ¢KS Ol a8
® Must be specified as String if Preload_Value is String.

2F GKS
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5.6.3 Limitations and Operational Considerations
e EachData Arraylocation to be preloaded requires its own preload line in the configuration file.

e The value specifiethust becompatible with the format of thdata Arrayg e.g. Integer arrays cannot be
preloaded with numbers that contain fractions.

e Preloads causPata Arrayupdates. The FieldServer kernel does not differentiate between an update on a
Data Arrayperformed as a preload or as the result of a store after processing a protocol message. If the
Data Arraypoint is associated with a Map Descriptor using the Woiteupdate (Wrbx) function or @
WROE Fdzy Ol A2y & Sthe piebad dvitl tiNgger Shewritek IREfaiz Bectiod.3.3for more
information.

e ¢CKS Wt NBf2FRYS5I il godfdsEdwithitie foNndesofithe ParaliArrayiiging preladed.
¢KS Wt NBf2FRYS5F Gl gC2 NI ( Onterred fthe anumibieK Specilie8 Nay SHe K2 4
Wt NBf 2F RYS5FGF g+F £ dz§Q LI NI YSGSND  yeethénYhelprdodd valfe Wt NBf 2
is cast to a byte* before being stored in tBata Array

'5.6.4 Example I¢ Load a Value

Preloads
Data_Array_Name , Preload_Data_Valu¢ , Preload _Data Forma , Preload Data_Inde
DA_SDA1 , 11 _— ,0

TheData Array/ | YSR W51
musthave been previously defined ir
the configuration fileor elsethere

will be a configuration error.

Format specified with a dash, therefore thalue
11 will be type cast to an unsigned-BR integer.
Omitting the value altogether would have the
same effect.

Note: If the format of the TargeData ArrayA & ¢herd theévalue 11 will not be storeds Bit arrays can only
store 1 and 0.

'5.6.5 Example 2 Load a Value Effect of TargetData ArrayFormat

Data_Arrays The value 25Will be stored

Data_Array_Name , Data_Format , Data_Arra
DA 1 , FIOAT , 20
DA 2 ,BYTE , 20

Only numbers in the range-B55 inclusive
can be stored in a BYTE array. The kernel
chops off the part of the number that
exceeds the byteTherefore the value stored
will be 1.

The value 257 is cast to a
floating point number.

Preloads

Data_Array_Name , Preload_Data > ¢ , Preload_Data_Forma , Preload_Data_Inde
DA 1 , 257 , FLOAT ,0

DA 2 , 257 , FLOAT ,0
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5.6.6 Example X Load a Valueg Negative Numbers

Only SINT16SINT32 and FLOAT formattBata Arrag can store negative numbers. The Preload _Data Format
mustalsobe specified with one of those formats. Preload_Data_Fommadt be castothat the sign is preserved
and then stored in ®ata Arraywhose format can support negative numbers.

Data_Arrays

Data_Array_Name , Data Format , Data_Array_Length

DA 1 , FLOAT , 20

Preloads

Data_Array_Name , Preload_Data_Valu¢ , Preload Data Forma , Preload Data_Inde
DA 1 -1 , FLOAT ,0

5.6.7 Example 4¢ Load a Value Floating Point Numbers

Only FLOAT formatteBata Arrag can store floating point numbersThe Preload Data Format mualso be
ALISOAFTASR 6AGK WC[h!¢Qd Ly GKA& SEFYLX S (KSDa@hArfagzS mMH 0 ®
Ottt SR W51 ymQ

Data_Arrays

Data_Array Name Data Format Data_Array_Length

DA 1 FLOAT 20

Preloads

Data_Array Name Preload Data Valye Preload _Data Format Preload Data_Inde;
DA 1 123.456 FLOAT 10

'5.6.8 Example & Load a Value Strings(1)

Strings can be stored iData Arrag of any format If the DataArrayformat is UINT32 or SINT32 then the kernel
will store two characters from the string in eablata Arrayelement.

Data_Arrays

Data_Array Name , Data_Format ,Data_ Array Length

DA 1 , FLOAT , 20

Preloads

Data_Array_Name , Preload_Data Valu¢ , Preload Data Forma , Preload Data_Inde
DA 1 , Revision 123aA , STRING 1

[N
A
w»

CKS aGNAY3 WwS@GAaAA2Y MHOLF! Q Aad &iRaBrRyndmed DRIIAY I A Y
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5.6.9 Example & Load a Value Strings (2)

Data_Arrays

Data_Array_Name , Data Format , Data_Array_Length

DA 1 , Uint32 , 20

Preloads

Data_Array_Name , Preload_Data Valu¢ , Preload Data Forma , Preload Data_Inde
DA 1 , ABCD , Sring ,0

The value found in the 1st element of tH@ata Arraywill be 0x4241(Ascii value of Adnd the value found in the
2nd element will be 0x444@Ascii value of B)A UINT3Data Arraycan store 2 characters per element.

5.6.10Example7 ¢ Load a value Casting

Data_Arrays

Data_Array_Name , Data_Format , Data_Array Length Both Data Arrays are

DA_1 FLOAT .20 formatted as FLOAT anq are

DA 2 FLOAT Nerefore capable of storing
= the value 257.

Preloads

Data_Array_Name , Preload_Data_Valu¢ , Preload _Data Forma , Preload Data_Inde

DA 1 , 257 , FLOAT ,0

DA 2 , 257 ,BYTE - , 0

The value 25Will be cast to a byte before it is storedOnly numbers in the range 265
inclusive can be stored in a BYTE. The kernel chops off the part of the number that exc
the byte and then stores this truncated value in the FLOAT array. Thus the valudl| 2y
storedin the 1st element of DA_1 arte value 1 in the 1st element of DA_2.

'5.6.11 Example8 ¢ Load an Object name

In the example below a Complex Data ObjfectAnalog Outputs is created with 20 objects. The preload sets the
name ofthema i 2062800 O6AYRSE no0o (2 GKSQ &GANAF I (WL A 588Dd AW [
Present Value field in the object to zero.

Data_Arrays

Data_Array Name , Data_Format , Data_Array_Length

DA 1 , AO , 20

Preloads

Data_Array_Name , Preload_Data Value , Preload_Data_Forma , Preload _Data_Inde
DA 1 , ABCDEFGHIJKLMNOPQRSE , Sring ,0
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5.7 LoadingData_ArrayValues fromtheCA St R{ S NIgSakile Menwn® y

If the value in the Data Array changes, the FieldServer can be configured to save this changed vaNerto its
Volatile Memoryup to 3 times a minute using the DA _Function_After_Store Parameter. On startup the value will
be loaded from theNon-Volatile Memoryinto the Data Array. This value will only be stored 3 times a minute, so if
more writes than that are done, the values will be stored in the Data Array, but not tdldmevolatile Memory
Storing this value has performance impacts, so care musihkEn to store this value only if needed.

There is a limit to the number of values that can be stored from a single data array:

UINT32: 9
FLOAT: 9
SINT32: 9
UINT16: 19
SINT16: 19
BYTE: 39

Example

Data_Arrays
Data_Array_Name , Data_Format , Data_ArraylLength , DA_Function_After_Storg
DA NV_UINT32 ,UINT32 1 , Non_Volatile
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6 NODEMANAGEMENT

6.1 Data Array Functions

6.1.1 Node Status Function

The Node Status Functionis a Data Array functionvhich provides the communication status between the
FieldServerand theactively mappedNodes. The online status of a particuldodeis indicated in theNode Status
Data Array If the communication status is good then tNede Status is set to 1. The communication status goes
bad if it does not receive a responte a poll The offset number in th®ata Arrayis equivalent to the station
address of thdNode Refer also to Sectio®, Appendix B.2and Appendix B.4.5

Example:

If sevenNodes are connected to the Fiekdrver when theNodewith ID 5 is onlingthe sixth bit of theData Array
configured for the functiomMNode Status will be set to 1. (zero bit is unused)

TypicalData ArrayParameters are:

Section Title

Data_Arrays

Column Title Function Legal Values

Data_Array Name | Provide name foData Array | Up to 15 alphanumeric characte
Data_Format ProvidedData format Bit

Data_Array_Length | Number of Data Objects 1to256

Data_Array_Functior] Special function for Data Arrgl Node_Status

Data Arrag
Data_Array_Name , Data_Format , Data_Array_Lengtl , Data_Array_Functior
DA _Comm_OK , Bit , 256 , Node Status
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6.1.2 Alias_Node ID

If youhavetwo Nodes with the saméNode ID or youtNodep L 5 Q& | NB f, the/Nade Status Rungfion aspdpscribed above will not work correctly. In
such casesachNodecan be assigned an Alidéode IDwhichcan be used to providdode Satus.

TypicalData ArrayParameters are:

Section Title

Data_Arrays

Column Title Function LegaNalues

Data_Array_Name Provide name fobata Array Up to 15 alphanumeric characte
Data_Format Provides data format BIT

Data_Array_Length

Number of Data Objects

Minimum of 256 bits

Data_Array_Function?

Special function for the Data Arrg

Alias Node StatusNone

'6.1.3 Alias_Node_ID Example:

A Data Arrayhas been defined to report the status of thdodes in the configuration using the Alidsode ID. EachNodethat has been allocated an
Alias Node ID will have the corresponding bit in tBata Arrayset/unset based on thélodeQ a a @ I (i dza @

Data Arrag

Data_Array Name , Data_Format , Data_Array Lengtl , Data_Array_ Functior

Comm_Bits , Bit , 900 , Alias Node Status

Nodes

Node Name ,Node ID ,Alias Node ID , Protocol , Port ,Retry_Interval , Recovery_Interval

N1 1 3 , Modbus_RTU , P1 ,0.1s ,0.1s

N3 1 , 300 ,Modbus_RTU ,P2 ,0.1s ,0.1s

Alias Node_ Status differs fronNode_Statusas follows

e If aNodedoes not have anlfas_Node ID defined then thaNodeQa a G (dza oAt f DaRArap S NBETFE SOGSR Ay GKS
o TheAliasNodepL 5Qa OFy 65 +yeé LRaAAGAGS sK2t S ydzy DatAmkgz8.f dzZRAY I 1T SNB dzZlJ (2
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6.1.4 Node_Online_Bits

ThisData Array functiorallows the user to specify Nodes and Subnets for which communication status is required.

Example:

Typical Data Array Parameters are:

Section Title
Data_Arrays
Column Title Function Legal Values
Up to 15
Data_Array_Name | Provide name for Data Array alphanumeric
characters
Data_Format Provides Data format Bit
Data_Array_Length If specified, this allows the user to configure the numj 1 10256

subsequent nodes after thidode_ID.

Node Online_Bits,

Data_Array_Functior] Special function for Data Array None

If configured, theNode address of the specified Node will be

offset 0. The length parameter will be used to determine

Node_ID* 1to 256,
ode_ number of Node addresses starting from thde_ID. If not ©

declared or specified asNode_ID 0 will be at offset 0.

This allows the subnet of the Node to be declared. If sub

Subnet_ID* are not used, this parameter can be excluddfi specified as, | 0to 256,-

the subnet is ignored andldNodes will be found.

Data_Arrays

Data_Array_Name , Data Format , Data_Array Lengtt , Data_Array Functior ,Node ID , Subnet_ID
Node_on_Net , Bit , 30 , Node_Online_Bits ,1 ) -
Node_on_Netl , Bit , 30 , Node_Online_Bits ,1 1
Node_on_Net2 , Bit , 30 , Node_Online_Bits , 10 , 2
Node_on_Net3 , Bit , 30 , Node_Online_Bits , 10 '3
Node_on_Net4 , Bit , 30 , Node_Online_Bits , 10 4
Node_on_Net5 , Bit , 30 , Node_Online_Bits , 10 .5
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6.2 Connection Parameters

6.2.1 Node Retire_Delay

When a Fiel8erveris started up it polls all Nodes. Nodes that respond within the specified timeout period
(seconds) will be marked onlinéNodes failing to respond within the timeout period will be repeatedly polled for

the length oftime specified in theNode Retire_Delay parametesécond3. Once this period has expireithere

will be one further poll and if thé&lode does not respond within the specified timeout periatwill be retired.

The Fielbervermustbe restartedfor retired or newNodes to be identified. This is aroptional parameter. If not

set, the FiledServer will continue retrying indefinitely. This would be useful in a situation where there are plans for
expansion and somiodes have not yetden installed andowould never respond.

Example

Connections

Port , Timeout , Node Retire_Delay

P1 ,0.2 , 10

P2 ,0.2 , 10

P3 ,0.2 , 10

Nodes

Node Name ,Node ID , Protocol , Port ,Retry Interval , Recovery_Interva
Devl 1 , Modbus_RTU ,P1L |0 ,0
Dev2 , 2 , Modbus_RTU P2 .0 ,0
Dev3 , 3 , Modbus_RTU ,P3 0 ,0
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7 DYNAMIC PARAMETERS

Most FieldServer parameters are specified in a configuration file and are fixed. A growing nbovbever, may
be changed dynamically using values found in Data Arrays. We call these Dynamic Parameters.

The following parameters can be dynamically configured.

ion
Parameter S.e ctio Notes
Title
Node ID Nodes This par.am_eter typit?ally describes th®&erver device address of a
communications session.
alyed RNAGSNRAR dzasS GKAA LI NI YSQGSH
dependent on its context.
SystemNode ID FieldServer P

e.g. BACnet: Used as the MAC address

DNP3: Used as the local station ID
Similar to changing the Systeiode ID but specifically designed for u
BACnet_ MAC_Addreg FieldServer| on ProtoCessors because it also writes the new ID down to the PIC
BACnet is implemented.

7.1.1 Dynamic allocation oNode_ID or Station number

Almostall FieldServer configurations consist of a Server and Client side. The Client side of the FieldServer reads
data from the Server device. The Server side of the FieldServer then serves this data to remotéo@keising

a different protocol. The cdiguration of theServer Side of the FieldSerisrdone in a configuration file and as

such is fixed. This is illustrated in the diagram below.

%7.1.1.1 Diagram 1: Static Server Sitlede ID

Remote Client

‘ T Browse for nodes/devices and then browse for points.

Finds node/device as configured in config.csv (static)

Server Side

Client Side

‘ I Polls for Data

Remote Server Device

It is possible to control th&lode ID of the ServeNode by including a special task in the Configuration file that
watches the value of a single element of a Data Array. When the value is updated then this task takes the value
and replaces th&lode ID of a designateNodeso that its newNode ID is the value found in the Data Array. This

is illustrated in thefollowing diagram

This newNode ID can be saved to tidon-Volatle Memorya 2 G KF G A G AayQd tz2ad 2y | L2
starts up againthe stored value will be used.
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27.1.1.2 Remote Client finds &lodewith Node ID dependent on the data read from the remote
' Server device.

Remote Client

Browse for nodes/devices
and then browse for

] points.
Finds Node_ID as

updated with data from the
remote Server device

Server Side Node initially
Server Side takes Node_ID from Server Side
configuration file.

Client Side Polls for Data Client Side

Response data contains

Server Side Node ID.
Polls for Data

Response unpacked and

stored in Data Array

A specially configured task
uses the data to change
the Node_ID of the server
node in the FleldServer.
Remote Server Remote Server

Device Device
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7.1.2 Map Descriptor Parameterspecific to Dynamic Parameters

Section Title

Map Descriptors

Column Title Function Legal Values
Change_Node_ID

Function Function of Client Map Descriptor Change_System_Node_ID

Change_System_ MAC_Addr

Descriptor_Name

Name of theObiject that will be affecteg
by the Dynamic Parameter function.

One of the Node namespecified as describe
in Appendix B.4.50r the BridgeTitle of the
FieldServer specified as describedppendix
B.4.1 Refer to examples below for mo
information.

Data_Array_Name

Name of Data Array from which th
parameter value is taken.

One of the Data_Array Names specified
described undeAppendix B.4.2

Data_Array_Offsét

Offset into the Data Array from which th
parameter value is taken.

0 to (Data_Array_Lengthl) as defined in
Appendix B.4.2

Low_Limit*

High_Limit*

These parameters can be used to defin
range of offsets that are affected by th
command.

Positive integer, 0,

Save*

The save value enables or disab
making the change permanent. If ye
the value will be stored and used ne
time on startup as the Node_ID. If ng
the change will only remain until the ne
power cycle, at which time the value
the configuration file will be used.

YesNo

7.1.3 Examples

17.1.3.1 Examplel-
The parameter value is taken from the specified Data Array and Data Array Offset, and is used to modify the
parameter specified under Function of the object (e.g. Node) specified under Descriptor_Name, subjezt to th

Dynamic Allocation of Node ID

limits set by Low_Limit and High_Limit.

In this examplewhen the value oNode Arrayoffset 160 is updated (presumably by a driver) then the FieldServer
will check the value is in the range 0 to 255 inclusive. Ifiit vgll look for theNodecalledPLC_Q @

Node ID will be changed to the new value.

Dynamic_Parameter:
Function
ChangeNode ID

, Descriptor_Name , Data_Array_Name , Data_Array_Offsetf , Low_Limit , High_Limit , Save

,PLC 1 , Node Array , 160

,0 , 255 , Yes
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57.1.3.2 Example Z Dynamic Allocation of System Node ID

' The FieldServer watches DA_NODE_ID_NEW offset 0. When the data is updated, the FieldServer looks for a Node
YIEYSR Wbh59ymQd LF I @FfAR 2yS A& F2dzy R Uds@werwilKS bhs59
print a message reporting the change.

Dynamic_Parameters
Function , Descriptor_Nam¢, Data_Array_Name , Data_Array_Offse, Low_Limit, High_Limit, Save
Change SystemNode ID , NODE1 , DA NODEID_NEW, 0 ,0 , 255 , Yes

The Low_Limit and High_Limit parameters may be omitted in which case the Node_ID is not validated against
them.

The save value enables or disables making the change permanent. If yes, the value will be stored and used next
time on startup as the Node_ID. i, the change will only remain until the next power cycle, at which time the
value in the configuration file will be used.

§7.1.3.3 Example 3Dynamic allocation of the BACnet MAC address

'Configuration and operation is the same as changing the Sy§ede ID excet that this command not only
changes the value of the SysteNode ID parameter it also causes the firmware to write to the underlying PIC on
the FieldServeto have it start using the new ID.

Dynamic_Parameters
Function , Descriptor_Name¢, Data_Array_Name , Data_Array_Offse, Low_Limit, High_Limit, Save
Change_System_MAC_Ac, Bridgel , DA NODEID_NEW, 0 ,0 , 255 , Yes

In the example abovethe FieldServer watches offset zero of the Data Array calledND®EID_NEW. If it
changed YR G(KS ySg ydzYoSNI Aad @GFftAR oAy NIy3aSov GKSy GKS
ONARIS 4K2aS WeAltSQ YIGOKSa (K e RIBaaDING SykieaNotleyr iy SQ A a
updated and the driver writes the neld down to the PIC on which the BACnet driver has been implemented.

€

The Low_Limit and High_Limit parameters may be omitted in which casdldde ID is not validated against
them.

The save value enables or disables making the change permanefes, tie value will be stored and used next
time on startup as the System_MAC_Addr.Nt, the change will only remain until the next power cy@ewhich
time the value in the configuration file will be used.
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7.1.4 Error Messages

DescName=%s too long.

Message Description
DynParam:#1 Err Validation
impossible.  Lo=%f Hi=% The low validation value is greater than the high value.
Desc=%s"
This message is printed when evaluating a Dynamic parameters task whe
DynParam:#2 Err g P g Y ’

Fdzy OG A 2y Nbde W3 & ® phaki®unSlength of the descriptor is 3
characters’

DynParam:#3 EriNode ID Set
from DA.Node=%s not found

While trying to change théode ID, the FieldServer could not find Mode
6K2aS yLYS YHG0OKSa G(KS GFa% Qa ws5S$

DynParam:#4 Err. Node ID
Validation failed. Lo=%l|
Hi=%ld Rqd=%ddode=%s

TheNode ID was not changed because the dynamic value extracted dr@A
did not satisfy the validation. Check that the devices have been corr
configured. Possibly mapping of DA and offset need adjustment.

DynParam:#5 FYI.Node=%s
Id=%d changed to %
(%s:%d=DA.off)

This message is printed each time tidode ID is successfully updateg
dynamically. You may ignore this message if it confirms your expectations

DynParam:#6 Err

DescName=%s too long.

This message is printed when evaluating a Dynamic parameters task whe

Fdzy OGA2y I UNofleh lyRS  pRFYiGRIIYS Ypa ! /

maximum length of the descriptor is 32 characters.

DynParam:#7 Err
SystemNode Id Validtn
failed. Lo=%Id Hi=%ld Rddd
Node=%s

The value extracted from the DA to be used as a dynamic parameter is ¢
range (based on the low and high values specified). Review the valid
range in the configuration file and also review your mapping. Perhaps
DA:offset does notantain the new ID.

DynParam:#8 FY
Bridge=%s(%d) 1d=%d chang
to %d (%s:%d=DA:off)

This is confirmation of a change of a symnica parameter where the functi
W/ KFy3SpedayalbXy 2 NJ W/ KFEyaSy{eaidSyuya

You may ignore this message if it ioms your expectations.

DynParam:#9 FYIl. Cant wri
MAC_ADDR to PIC with th
firmware

This message will be printed immediately after #8 if the platform is n
ProtoCessor. It can be ignored.

9 Edit the configuratin, download the modified configuration and reset the FieldServer for the changes to take effect.
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