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1 PROTOCESS@®NCEPTS

1.1 Introduction

The ProtoCessofunctions as a gateway enabling different devices utilizing different progsotmlinterface with

each other. TheProtoCessosolves communication and protocol conversion problems and improves response
times in distributed data acquisition and control systems. The extensive driver library available frogervietd
Technologies mvides a wide range of interoperability solutions. For a current list of available drivers visit our
website atwww.protocessor.com

TheProtoCessoalso acts as an Ethernet gatewayabling new and legacy PLEFUs and SCADA devices to link
to Ethernet for planttwide communications.

Depending on the modethe ProtoCessois equipped with combinations of Seri&thernet and_onWork§' ports

as well as variouBieldbusports. The internal peblock cachingapabilityensures that data fronServerdevices is
immediately available to th&€lientdevices when needed. Data can be cached from slower devices or remote units
for immediate access by thélientdevice. See Sectiahfor details.

1.2 Application

¢ 2RI &Q& LI Iy itelligedBracilitigs (re@rig mauGiple mechanical and electrical systems to be
controlled from a central processor. Many of these devices are not part of the central automation systehat
system still needs data input from these devices.

Through its powerful protocol conversion capability tReotoCessorllows system designers and managers to
connect unique instrumentation and sensor devices onto common protocol systems anthénfant Ethernet
backbone Due tots internal poliblock caching andhultiple protocol capabilitythe ProtoCessoimproves data
and machine update time compared to conventional HMI packages using multiple drivers and port expanders.

The ProtoCessois designed to enable devices within a facility to communicate with each other or to a central
control station via SeriaArcnet Ethernet or other communication busses. Now tway communication is easily
available between the various process and consgatems.

1.3 Terminology

(1.3.1 Node Terminology

The devices communicating with tierotoCesso' @ 06S NEFSNNBRba@RBwé |, @F/M{ Qa2 y & ¢
G22N] ajfafiinryré{@aadlSor@E St R, dicS Polptedeat £onfusion these devices are abvay
referred to as Nodes in this manual.

Similarlyd 5 S @A OS , & {RIRFNBAR2ay& {! RIRINBZAE €L 5¢ Aa Ffglreda NBFTSNNBR (2

1LonWorks® is a trademark of Echelon Corporation registered in the United States and other countries.
2 Nodes may havthe same Node_|D valuso long as they are connected to different ports.
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1.3.2 Clients andServes

A ClientNode can request data from and write data toServer In Process Controhd 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 aProtoCessoapplication there is aClienf Serverrelationshp on each network coupled to therotoCessarlt is
therefore typical that theProtoCessoacts as &lientand aServerat the same time. Figure | below illustrates this

MASTER

Client Node

Server Side
_______________ ProtoCessor

Client Side

Server Node

sl UMD

SLAVE

Figurel - Client Server
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2 OVERALL OPERATIONIRBSOPHY

The ProtoCessofunctions as a bridge between two or more different nodes (B&gurell). The information is
gathered by theClientside of theProtoCessofrom the Servernodes via a Serial PoiEthernet port or ISA slot.
Nodesmay use different protocols and even different communication busses.CliaetNode Descriptors contain
information about each node including connection ports and protocol. Each node is given a Node_Name and a
Node_ID. The data fromS@ervemode is sbred on theProtoCessoin a Data Array. The exact location as well as
the format of the information is determined by the Map Descriptors. PhetoCessocan contain any number of
Data Arraysbut each Data Array can only store data in one format. ClentMap Descriptors describe where
the information is to be stored on thBrotoCessqrand theServerMap Descriptors describe how this information
is able to be accessed byCéientnode. On theServerside of theProtoCessarvirtual nodes are creatéto convert

the information stored in the Data Arrays to the format required by @lentnode. These nodes can be accessed
by any of the available ports on tHerotoCessoat any time. Thd’rotoCessothus acts as &lientand aServer
simultaneously.

>
Client Node lllll

Virtual Server Nodes

Server Map Descriptors Sgirc‘i’sr
Data Arrays
Client Map Descriptors Location
™ Client
Side
Client Node Descriptors

Server Node Modbus

Figurell - ProtoCessoOperation 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 ad@@331 length 10 and save this data to a
Data Array named PL(dffset 20. The high alarm for sensor number 5 on PLC1 is thus stored in Data Array PLC1;
offset 24 (the fifth location starting at offset 20).

A DCS using Allen Bradley DH+ protocol can bfigeoed to access thBrotoCessoand read the Data Array. The
ProtoCessowill appear to the DCS as another DH+ PLC. If the Virtual Node PLCL1 is configured to contain the data
on sensor 5/PLC1 as a DH+ address B3®&n the data needed for address B3 will be retrieved from Data

Array PLCoffset 24.
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3 GETTING STARTEBASIC CONFIGURATION

3.1 Configuration File Overview:

Page8 of 75

The default driver configuration file (CONFIG.CSV) for any driver combination ordered is loaded into the
ProtoCessoand can be retrieed using the Remote User Interface Utility (see EieldServerUtilities 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 detailed explanation of the configtion file follows:

3.2 Configuration File Structure

I
/I Delivery.csv

r Lines beginning // are comments and do
not affect the configuration.

/I SMC Customer : XYZ Corp.

/[l Ultimate Destination : Main Office Note: Comments are ONLY allowed at
/I SMC Sales Order : 0010340 the start of lines.

/I Driver Configuration : Modbus RTU

/Il Configured By : GFM

/I Date : 23 Mar 00

Relevant Project information.
1l

/[ Copyright (c) 2000 FieldServer Technologies
/[ 1991 Tarob CousMilpitas, CA 95035

/I (408) 262 6611 Fax: (408) 2629

/Il support@fieldserver.com

I

I
I /
Z Common Information This title appears on the top line of the RUI screen. It

indicates the configuration version loaded, and the
Bridge relevant customer/job.
Title

DCC030 CCO00

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

400 V1.00a

Data_Arrays
Data_Array_Name , Data Format , Data_Array_Length
DA Al 01 , UInt16 , 200
DA_AO 01 , UInt16 , 200
DA DI 01 , Bit , 200
DA DO_01 , Bit , 200
5L GF ' NNIe@a FNB aLINRG202t ySdziNI ¢

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 infation is
available imMppendix C.2.2
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/l  Client Side Connections This section contas the parameters that describe the nature of
// the physical connection to the Server Nodes.

Connections

Port , Baud , Parity , Data Bits , Stop_Bits , Protocol , Poll_Delg

S1 ,9600 ,None ,8 1 , Modbus_RTL , 0.100s
~ o~ N\

The port to be connected to
defined in terms of connection
speed and properties.

The protocol for
the network
connected to this
port.

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

/I Client Side Nodes
1/

Nodes
Node_Name , Node_ID , Protocol , Port
PLC1 A , Modbus_RTU ,S1_|

A name allocated to the node for
reference by the Map Descriptors. The Node ID of the Server. :|

/x \\@a Server Node is attachedttis connection.
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/I Client Side Map Descriptors The Map Descriptor parameters describe the address details required to move data
// @een the ProtoCessor and an external device and the nature of the data transfer

Map_Descriptors

Data_Array Name Data_Array Offset Function Node Name Address Length Scan_lInterval
CMD_AI_01 ,DA_AI_01 ,0 , Rdbc ,PLC1 , 30001 ,20 , 1.000s
CMD_AO_01 ,DA_AO_01 ,0 , Rdbc ,PLC 1 ,40001 ,20 , 1.000s

Map_Descriptor_Name

Map_Descriptors

Data_Array Name Data_Array Offset Function Node Name Address Length Scan_lInterval

CMD_DI_01 ,DA_DI_01 ,0 , Rdbc ,PLC 1 ,10001 ,20 , 1.000s

CMD_DO 01 ,DA DO 01 ,0 , Rdbc , PLCL ,00001 20 ,1.000s
|

Map_Descriptor_Name

AN

Node being

Name assigned to the Map Data Array to be used
accesed.

Descriptor. In some protocols for storage of data
the name becomes the variable being passed
name. between protocols.

Determines how data is to
be fetched/written. The
ProtoCessor is either

‘ reading, being read, or

Address of
node being
accessed

Timing
parameters
assist vith
pacing of data.

Offset in relevant Data Array to start data writing data. This can be
access/storage Q)ntinuous. or on chanae.
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Il
Connections
Adapter

/I Server Side Connection

Nodes.

///qtings which allow the ProtoCessor to communicate with Clie

, Protocol

N~—

The protocol for the network
N1 Modbus/TCP connected to this port.

Adapter definition applies tdefining network
and ProtoCessor (e.g. Profibus) connections.

/I Server Side Node

1

Nodes
Node_Name
MBP_Srv_11

,Node_ID , Protocol
11, Modbus/TCP

A Node name for

reference by the
Map Descriptors.

Since the ProtoCessor is a Server here, this is the ID of the ProtoCessor (virtu
b2RS® ¢KS tNRG2/Sada2N) Oy NBLINBaSy
protocols.

/==

1l
Map_Descriptors

SMD_DI_01
SMD_DO_01

/I Server Side Map Descriptors

Map_Descriptor_Name , Data_Array Name , Data_Array Offsel , Function ,Node Name , Address , Length

,DA_DI_01 ,0
,DA_DO_01 ,0

, Server
, Server

,MBP_Srv_11 , 10001
,MBP_Srv_11 , 00001

, 200
, 200
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3.3 DIP Switch Configuration

The DIP switches on the FPD2 and FRCD2 allow users to set the Baud Rate, Ntideand MAC address on the
FieldRS485 protocol as well as to automatically download configuration files for certain protocols.

The following sections describe how to set up the DIP Switches in the configuration file. The following banks of DIP
switches are available.

1 AcAddressDIPSwitch
1 B¢ Baud rateDIPSwitch
1 S¢ SecondanDIPSwitch(FPGCD2 only)

¢2 O2yFTAIdzNBE GKS dzaS 2F GKS agAioOKSaz odzFFSNE ySSR
them.

'3.3.1 Data Arrays for FRCD2

Data_Arrays
Data_Array Name , Dab Format , Data_Array Length , Data_Array Functior , Scan_lInterva

DA A , UINT16 , 1 , ProtoCarrier ID_A , 2s
DA B , BAUD , 1 , ProtoCarrier_ID_ B |, 2s
DA S , UINT16 1 , ProtoCarrier ID_ S , 2s

3.3.2 Data Arrays for FRED2

Data_Arrays

Data_Array Name , Data Format , Data_Array_Length , Data_Array Functior , Scan_lInterva
DA A , UINT16 1 , ProtoCessor_ID_A ,2s

DA B , BAUD , 1 , ProtoCessor_ID_ B , 2s

13.3.3 Configure DIP Switches AQ7

To configure DIP Switeb AGA7 to adjust the Device Id, BACnet MAC address, or both, the dynamic parameters
field needs to be added to the configuration file.

Dynamic_Parameters

Function , Data_Array_Nam, Data_Array_offse, Descriptor_Nam:, Low_Limii, High_Lint
Change_Node_ID , DA _A ,0 ,Node_Name A ,1 , 4194303
Change_System_MAC_Ac¢, DA_A , 0 , Title_A , 1 , 254
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3.3.4 Configure DIPswitches BOB3

To configure DIP Switches-B@ to adjust the baud rate, the dynamic parameters field needs to be addeckto th
configuration file.

Dynamic_Parameters
Function , Data_Array_Name , Data_Array Offsel , Descriptor_Namg
Baud_Rate , DA B , 0 , P1

3.4 EditingConfigurationFiles

The configuration file is in comrr@elimited format where entries witim 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 recommended that the CONFIG.CSV file be backed up before editing. Oncetledifiel can be sent back to
the ProtoCessousing the "D" command in the Remote User Interface.

Refer toAppendix C.2.3or the parameters that are usually filled out in the configuration file. Only the fpdci
values may be usedbther values may affed®rotoCessoperformance or functioning.

Not all parameters are compulsory for every driver (See the related driver manual for detailgpldhegal value
is the value that will be used if the parametsmiot 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 Miaclading
settings specifi to the drivers being used for a particular application.

Most ProtoCessoparameters are specified in a configuration file and are fixed. A growing nuimbgever, may
be changed dynamically using values found in Data Arrays. We call these Dynamiet@ara Refer tdGection
6.4for more information on Dynamic Parameters.

3.5 Testing Configuration Files witiB8SIMEXE

MB8SIM.EXE is a program that simulates Br®toCessoron the PC and can be used for testing edited
configuation files before transferring them back to tHerotoCessar It is not necessary to use mb8sim. The
configuration can be loaded into tHerotoCessoand tested in much the same way.

1 Open an MDOS prompt and navigate to the directory containing the gunmfition file.

1 Type: 'mb8sim.exe-c<configuration file", where <configuration file> is the name of the file to be tested.
For exampleto test the CONFIG.CSV filgpe "mb8simccconfig.csv'.

To test specific sections of a configuration file it is jmedo ignore certain sections:

1 To ignore a block use theghore" keyword at the start and thepfoces$ keyword at the end of the
block.

1 ¢2 A3Iy2NB AYRWOARdDZ t tAySa dzas &

1 The 'end" keyword will stop processing the fjland anything after this keywordill be ignored.
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The following is an example of the interface when using MB8SIM.EXE. It looks very similar to the interface when
using RUINET.

ommand Prompt - mb8sim -cconfig.csy
Main Menu

r Information

A gy

er N
Criptor Owerwiew

Errors
Meszages

Dawn nfiguration ta Fieldser
Upload figuration from FieldSer

f Mode

Figurelll - MB8SIMinterface Screen

Check all screens to see if the file is workiogectly, paying particular attention to the Error screen. From the
main meny press "E" to enter the error display screeand examine the errors listed (refer teigurelV). Look
carefully for any System Erroos Configuration ErrorsThese indicate configuration problems in the configuration
file. Make further adjustmenisetest and download it to thé€rotoCessar

Note:a number of "System Overrun" errors may occur in this screen. They are caused as @f tegusimulation
and will not cause any problems on tReotoCessar

ommand Prompt - mb8sim -cconfig.csy
& Errors

17:04:148 20032

IR R g T

FigurelV: MB8SIMError Screen with Driver Versions
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When file is free from errors (with the exception of "System Overrun" Errdosynload it using the "Dtommand
from the main menu of the Remote User Interface.

3.5.1 Additional worthwhile MB8SIM checks:
1 Check the connections defined to ensure that they are as expected.
1 Do the same for Nodes.

1 Check the Data Arrays to ensure that all Data Arrays defined are tiiéoe. many Data Arrays exjshis
usually signifies that a spelling error exists in the configuratéord that incorrect Data Arrays were
specified in the Map Descriptors.

Note that the first few lines of the error screen are merely informative andvagit information used for fault
finding and do not represent errors9 NN2NE | NB &aK2gy & a{eaidsSy 9NNBNE 2NJ
screen.

3.6  Working with the Driver Manuals

3.6.1 Introduction

The purpose of the Driver Manual is to provide driver diieconfiguration information. When drivers are installed

in the ProtoCessor the specific combination is assigned a Driver Configuration Code (DCC). The DCC covers the
combination of drivers listed on the cover. In addition to the specific configuratisinuictions for each of these

drivers these manuals provide drawings and default configuration files for this combination of drivers.

The Driver Manual contains a section for both the Client and Server side software drivers. Each section of this
supplemett is split into two parts. The first describes the hardware and software included with the ProtoCessor
as well as providing additional information relating to getting the ProtoCessarmsand connected. The next and

most important part goes over theoofiguration file in detajland provides all the information needed to configure

all of the driver related parameters.

3.6.2 Driver Manuals as Part of the Documentation Set

In order to install and configure the ProtoCessproceed through the instructions irhé installation manual.
When asked to make all the necessary connections to the ProtoCgdsase refer to DCC supplement. If the
PRIMSERV.CSV file is all that is needed then nothing further is requisealready loaded onto the ProtoCessor.
If it is necessary to modify the Configuration Files to suit specific neéeisse refer to sectio of this manual for

a general overview of the configuration filand then refer to the specific driver supplements for configimat
information on the drivers.
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4 MAP DESCRIPTOR FUNINS

Map Descriptor functions determine how data is mapped between Data Arrays and the corresponding driver data
points. The choice of function used is critical in ensuring that the right relatiomsleigtablished 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 determitteg trigger for initiating communications
determines whib 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 will enable th€rotoCessoto decide when a poinis updated and monitor the health of the
communications path for that point (if the associated protocol allows for this). Specifying a passive function will
mean that theProtoCessoexpects the communications for that point to be controlled and monitbby 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 Descriptors are controlled by an active mappitigearemote device.

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

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 ioped). AClientreceives an unsolicited message from a
Serverwhen the Serversends the point without theClientasking for it. Client that send solicited messages are
Active Cliens communicating with Passigerves. Client that receive unsolicitethessages are Passi@Giens
communicating with Activ&erves.

4.2 Passive Map Descriptor Functions

‘4.2.1 Server(ServefPassive)

Serverand Passive functions are identical and can be used interchangeablySefverfunction will not initiate
any communicationdut waits to be solicited by a remote device and responds with data accordinglySerier
function will also accept writes and update the associated Data Array.

‘4.2.2 PassiveClient(PassiveClient)

The PassiveClientfunction is intended for use where the sisciated Map Descriptor performs G@lientfunction
and is connected to an actigerver The Passiv€lientfunction will consume all unsolicited messages for the
related point/s and store them in the associated Data Array.

% Note that not all functions are supported by all drivers. Refer to the specific Driver Manual for information on fungiooes! by
individual drivers.
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24.2.2.1 Working with Passiv€lientg PassiveServerApplications

Data Server Client

Typical Properties

Map Descripor function used for both
LINRiG202ta ! FYR . Aa
ProtoCessor is neimtrusive into both

networks, and responds to queries and
rommands nnlv

Network
Protocol A

Network
Protocol B

ProtoCessor

FigureV: - Typical Network architecture

Some applications require the daerverto actively write data to and from th&rotoCessarTo do this it is
necessary to change tr@ientside of the configuration to be passive.

Individual drivers have specific requirements for managing passive communicdiittnthe following steps are
typically required to change the Actigdientside of a configuration file to make it a PassBlent

1 Remove Adapter/Port t&lientside node

1 Change Function frolRDBGo Server

1 RemoveScan_Interval

T / KFyaS b2RS L5 (42 NBY23S RS@GA0O0SQa (I NBSG 5S0A0S L5
If the Serverside remains passiyehen every Map Descriptor should ha®&erveror Passive as itfunction.
Consequentlythe Serverdevice will write data to theProtoCessd® & 5 | {,land the®lizn&dévice will read

that data from the same Data Arrgymaking the operation of thérotoCessomuch like that of a normal data
Serveron an office etwork.
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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 o068 NBO23ayAT SR o0& (GKS dacCdzyOilAz2yé LI NI
Degriptors.

4.3.1 Read Block ContinuouKkDB(¢

TheRdbcF dzy Ol A2y gAff NBIFIR I o6f201 27F RI {(dndieadsferftidndadit & LISOA
GKS 5FGF ' NNIe& &aLSOAFASRO ¢KS NBFRA& | NB SadSiNgvaiN)Y SR 02
parameter.

TheRdbcF dzy OliA2y | f &2 KFa GKS FoAfAdGe G2 LISNF2NY o6KFG Aa |
the point related to the Map Descriptor wheiRedbcis specifiedthen the Rdbcfunction will write the data in the

Data Array back to the point when an update in the associated Data Array is detected. ThiRadbéthe 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. Not all drivers support thesfunction - please check witProtoCessoSupport for a

full list of supported drivers.

‘4.3.3 Write Block on Change (x)

The Whbx function will write data from the Data Array to the remote device. The write is triggered by a change in

the associated Data Array. If the associated Data Asraypdated a write will occyeven if the value/s within the

5FGF ! NNIF @& KI @S Scdrliiten@ K FILYF NSRS (§ SINE S\ ag y20G NBIjdZANBR F2NJ Gk
driven and not continuous.

‘4.3.4 Write Block Continuous (WRBC)

This is similar to th&/RBX functionexcept that the writes occur at a regular interval rather than on an event
RNAGBSY olFlairad ¢KS FNBI dzSy Oscarg lmtenvEK I.J SNHRAYISIIESS N8 RS G SNXY A Y S|
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4.3.5 Active Read on Trigger (ART)

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

Example- set time = hour:minute:second

Map Descriptors
Map_Descriptor_Name , Data_Array Name , Data_Array Offset , Function ,Node_ Name , SysPlus_Cmc , Par_DataArray_Name , Par_Data_Array_Offse , Length
Set_Time ,Par_Bit_Triggers ,4 , Art ,SYSPLUS 0 , Set Time , Set_Time ,0 1

This command is used by first writing the parameter data and then triggering the command by writing any value to Dataafweay Ddta_Array Offset.

Parameter data setup:

Offset from Par_Data_Array_Offsq Description
0 hour

1 minute

2 second

'4.3.6 Active Write on Trigger (AWT)

This function is used to effect a single data write per trigger. As with the Wrbx funtttewrite only occurs when the Data Array is updated. In this case the
updated data is not used to form the writbut updating the Data Array triggers a read of a Secondary Data Array which contains the data to be served in the
write.

In the example below (from th¢ dzi NBYy S[ dzYSy S5NAGSND GKS RNAGSNI 6 i0KSa G(KS 5FGF ' NN>r @& O
updated (even if the value remains unchanged) the the write is triggered. The driver extracts the data from the Secaadamap@l f t SR W{ Sdygif 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 other drigeitsis a synonym for wrbx since there is no secondary Data Array to extract
information from.

NoteY ¢ KS RNAOGSNI YE& SEGNI OG Y2NB RIGE FTNRY GKS | NNF @& (Kl aistancidaspedi® o8 K
RNAGSNDAa Y| ydz f o

Map_Descriptors
Map_Descriptor_Name , Data_Array_Name , Daa_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 orymat be needed depending on the application where the
ProtoCessors implemented. If the application calls for straight passing of data without modification through the
ProtoCessqithen the features in this section will probably not be useful.

5.1 Moves

TheMoves function permits data to be moved from one Data Array to another. With the exception of Conditional
Moves (seé.1.4), each Data Array location may only act as the target location of one Responsible Wioigeis
necessary so that the data source can be uniquely determined in order to establish source data, ealilisp

that a write through the target data location is directed to the appropriate location.

Moves will execute whenever the source data egas or the scan interval (if specified) expiréfsa task name but
no scan interval is defined default scan interval of 1s is assumed.

A Move operation must specify the following elements:
Source_Data_Array The name of the Data Array from which d&ado be copied.

Source_Offset The offset within the Data Array from which data is to be copied
Target_Data_Array The name of the Data Array to which data is to be copied
Target_Offset The offset within the Data Array to which data is to be copied

Thefollowing elements are optional:

The number of consecutive source Data Array values to be moved to conse
target locationsstarting at the respective offsets

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

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

Defines move functionalitye.g. byte ordemanipulation. Functions are summarizg
in Section5.1.2

The name of a Data Array to be used for conditional moves. See SBctidr3for

more information.

The offset into the Conditional_Data_Array where the conditional bits for the m
Conditional_@fset are defined. The value found at this specified location must bezawa for the move
to be executed. If the value is zetbe 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 Array is updated (not necessarily changed) the Target Data Array will be updated.

5.1.1.1 Simple Move Example

Data_Arrays

Data_Array_Name , Data Fomat ,Data_Array_ Length

Source_DA , Float , 200

Target DA , Float , 200

Moves

Function , Source_Data_Arra) , Source_Offset , Target Data_Array , Target Offset
Move_Only , Source DA ,0 , Target DA , 40

25.1.1.2 Special Application: Grouping Data

The loction of data in Data Arrays on tHerotoCessois determined by corresponding Map Descriptors. Should a

Clientpoll the ProtoCessofor data spanning more than one Map Descriptiie ProtoCessowill not know which

Map Descriptor to use. This can beXidzy Sy G SR o6& Y2 @A yGientRA RIS £ T N dzZNDO&E & & it S !
I AASeBESA RSé ¢ NBSG 5FGF | NNI &o ¢CKA& S5F341F 1 NN¥ & &aKszdz
poll length of theClient

One Server
Data Array
means One
Server Map
Descriptor is
possible

Client side Data Array 1

Server Side Data

Client side Data Array 2

Client side Data Array 3

Client sile Data Array 4

AL

Example

Corsider a Modbu<lientneeding registers 40001 through 40050 from etoCessar The poll lengths used to
obtain this data are unknown.

This could be configured in tH&rotoCessoBerver side as follows:

Configuration 1: Map Descriptor 1 serves up 400Déngth 25 :
Map Descriptor 2 serves up 40026 Length 25
If the two poll blocks fall within these two address spahs poll will be successfutowever, if all
50 registers are polled in a single poll it will fail
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Configuration 2:  Map Descriptor 1 sengeup 40001 Length 50
For this to work all 50 points must be contiguous in the same Data Array so that one
Descriptor can be created. If all 50 registers are polled in a single poll it will be successfu
Client polling algorithm keeps a fixéshgth of 50 and then decides to poll address 40Q0%hgth
50, the poll will fail because addresses 40051 throd@B99 are not declared in the ProtoCesso

Configuration 3.  Map Descriptor 1 serves up 40001 Length 200
For this to workpoints must be ontiguous in the Data Arrayand the Data Array length must b
at least 200. Since Modbus can poll a maximum length of d ZHient cannot poll the requires
registers and encounter an address that is not configured. This is therefore the most r
soluion, and only costs a few points.

25.1.1.3 Special Application: Separating Responsible Map Descriptors

Responsible Map Descriptors are active Map Descriptors that control the Communicagensectiord). Two
Responsible Map Degptors cannot share the same Data Array Offset due to monitoring functions present in the
kernel (Refer to Sectiof.3for more information). Itwo Responsible Map Descriptrequire access to the same

data, the data can benade accessible to the second Responsible Map Descriptor by moving it to a second Data
Array.

Move
Server 1 _ Data Array 1 Data Array 2 Server 2

= = =

25.1.1.4 Special Application: CreatinglLanWorksSNVT_Switcfrom 2 Modbus registers.

FloatData Array Server Sid Data LonWorks Server Map

: Array Descriptor
With data from

Modbus address 4020 Tegygal | T

Bit Data Array

With data from
Modbus address 1123
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5.1.2 Function Moves.

FunctionKeyword | Description (byte order is specified in increasing byte address o
byte copies two consecutive 1t integer values to a single 3t integer value
2.i161.i32 source bytes: [ab][cd] target bytes: [abcd]

2.i116-1.i32-s source bytes: [ab]] target bytes: [dcba]

2.i116-1.i32-sb source bytes: [ab][cd] target bytes: [badc]

2.i116-1.i32-sw source bytes: [ab][cd] target bytes: [cdab]
2.i116-1.i32-m10k | Modulo-10 format

byte copies two consecutive 18t integer values to a single 3t float value
2.i16-1.float source bytes: [ab][cd] target bytes: [abcd]

2.i16-1.floats source bytes: [ab][cd] target bytes: [bcda]
2.i16-1.float-sb source bytes: [ab][cd] target bytes: [badc]
2.i16-1.float-sw source bytes: [ab][cd] target bytes: [cdab]

byte mpies a single 3Bit float value to two consecutive it integer values
1.float-2.i16 source bytes: [abcd] target bytes: [ab][cd]

1.float-2.i16-s source bytes: [abcd] target bytes: [dc][ba]
1.float-2.i16-sb source bytes: [abcd] target bytes: [ba][dc]
1.float-2.i16-sw source bytes: [abcd] target bytes: [cd][ab]

Copies two consecutiveldit integer values (byte) to a single-b& integer value

2.i81.i116 source bytes: [a][b] target bytes: [ab]

2.i81.16s source bytes: [a][b] target bytes: [ba]

Coies a single 16 bit integer value to two consecutiMgtgbyte) integer values.
1.i16-2.i8 source bytes: [ab] target bytes: [a][b]

1.i162.i8s source bytes: [ab] target bytes: [b][a]

And

Or see Logic section below

Not

FigureVI ¢ Available Functions for Moves

25.1.2.1 Special Application: Splitting floats for Integer protocols

Data_Arrays

Data_Array_Name , Data Format , Data_Array Length

DA1 , int16 , 10

DA2 , Float 5

Moves

Function , Source_Data_Array , Source_Offse , Target _Data_Array , Target_Offset
1.float2.il6sw , DA2 ,0 , DAl , 6

This Move will cause a single float value at offset 0 in float Data Array DA2 to be copied to locations 6 and 7 in
int16 Data Array DAL. If the float value is represented bybiftes [abcd] in byte address ordeéhen the values in
DA2 will be [cd] at offset 6 and [ab] at offset 7.
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25.1.2.2 Special Application: M10K Moves

This move copies two consecutive-fi integer values to a single 32t integer value in Moduld 0000 (M10K)
format. Registers are transmitted in the order of higtder byte first low-2 NRSNJ 0e8iGS aSO2yR 64.
format.). This move is often used in conjunction with the ION 7600 PLC.

Example

A 16bhit register contains the value 12AB Hex.

1 High order byte = 1Piex
1 Low order byte = AB Hex

The register will be transmitted in the order 12 AB.

The Modulel0000 (M10K) format breaks a -Bi value into two 1ébit registers according to the following
relationship:

1 HighOrder Register = value 10000
1 LowOrder Register ¥aluemodulus 10000

The 32bit value can be retrieved by the following calculation:

value = registerhigh x 10000 + registerlow

Example
Value 12345678 is passedunsigned32-bit Modulus10000 format.

Registerhigh: 1234 = 04D2 Hex
Registerlow: 5678 = 162eXx
value = 1234 * 10000 + 5678 = 12345678

Example
Value-12345678 is passed signed32-bit Modulus10000 format.

Registerhigh:1234 = FB2E Hex
Registerlow:5678 = E9D2 Hex
value =1234 * 10000 +5678 =12345678

M10K Moves Example

Data_Arrays

Data_Array_Name , Data Format , Data_Array Length

DAl , Int16 , 4

DA2 , Int32 , 2

Moves

Function , Source_Data_Arra) S ource_Offset , Target Data Array , Target Offset , Length
2.i161.i32m10k ,DA1 ,0 , DA2 ,0 , 2

ProtoCesso991 Tarob Court Milpitag€aliforniag 95035 USAWeb: www.protocessor.com
Tet (408) B4 4433 Fax (408) 964 4425Toll Free (800) 3178319 email: sales@protocessor.com



ProtoCessor Configuration Manual Page25of 75

25.1.2.3 Special Application: Mee_State_Text

Moves
Function , Source_Data_Arra) , Source_Offset , Target Data_Array , Target Offset , Length
Move_State Text , DA MV ,0 , DA_MI_TXT ,0 , 31

This movdakes the STATE_TEXT fa@omplex data object and moves it to a string array.
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5.1.3 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. Eftwadneupdates can be set using
the Scan_lInterval parameter. tHe Scan_Interval parameter is set the Task_Name parameter must be set. If a Task_Name is Batlaoe8can_Interval is
defined a default scan interval of 1s is assumed.

25.1.3.1 Special Application: Node Status
Node status bits are only evaluated by thetoCessowhen the data is accessed. Since the data is only accessed on upéadata will be neither accessed
nor updated and the move would never occurhis can be circumvented by giving the move a Task_Name and specifying a Scan_Interval.

Data_Arays

Data_Array_Name , Data_Format , Data_Array_Length

Source_DA , Float , 200

Target DA , Float , 200

Moves

Function , Source_Data_Arra) , Source_Offset , Target Data_Array , Target Offset , Task_Name , Scan_lInterva
Move_Only , Souce DA ,0 , Target_ DA , 40 ,PLC1_ Status ,1
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5.1.4 Match-pattern

The match pattern move is used at run time to move a customized single value based on combinations of values in

a Data Array as compared with preloaded customized criteria.

T Theuserbuildsdl 6t S 2F LI GGSNYya o6addiNh ySaROrR Tt X2l SK ad & SILI ING |

in a target Data Array.

f§ ! 4at! ¢¢9wb 5L5 bhe¢ al ¢/ 1 é aidNARy3d YlIe& Ffaz 6S R

1 A pattern is built based on the values in the ®atrray at run time by the move function.

S

1 The pattern built at run time is compared with the preloaded table of patterns. The tokens in each

pattern must match exactly. If the preloaded pattern contains a wildcargdttfgt token would not be
compared.

1 If the pattern matches a pattern in the tahlés value will be stored in the target Data Array at the
specified location.

TAY

N

f LT GKS LI GGSNYy R2Sa y2id YIGOK Fyeé 2F GKS LINBt2FRSR

5L5 bhe¢ al ¢/ |e Iffaunditie yairespoyding aldefwill be stored in the target Data Array.

¢ LT I at! ¢¢9wb 5L5 bh¢ ,adtefadltivalue &gl Wil e Storddand@r2IDORIBE FA Yy SR
0S ISYSNIGSR LINBYLIiAYy3a (GKS dzaSNJ ifozhetaieR | Gt ! ¢¢9wb 5

In the example belopft  O2 YO Ayl GA2Yy 2F n @l fdzSa Ay | Riotedsssohd ¢ 51 I
LISNF 2 NYV-LI Yl SK0KE F NAGKYSGAO yR aG2NB GKS adlhdda +Fa | &7

Data_Arrays

Data_Array_Name , Data_Form& , Data_Array_Length
Tokens , Byte 4

Status , Int 1

Consider the following combinations of 4 valyksre * is a wildcard. The token starting with the wildcard will not
be compared

Data Arrayalues | Status Description Status Value for Devic
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  2( 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
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5.1.41TabS 2 F t IConfiginyoa éxample
Section Title
Offset_Table
Column Title Function Legal Values

Offset_Table_Name

Provide name for Offset Table

Up to 32 alphanumeric characters

Table_Index_Value

A unique value that will be stored if th
pattern mathes

The pattern:
cd Aa GKS RSEAYAUGSNI

Table_String . . 1-10, 000
pattern andis notconsidered part of pattern.
GFé YSIFEya A3y2NB (KA
The number oData Arrayitems to be used tg . .
Length build the pattern to compare with th Table Number of tokens in table string shou
. bethe same as length under Moveks
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 *, -*-4520 4 4
SPR4052 * -*-43-20 ) 4
SPR4052 * -*-42-20 , 6 , 4
SPR4052 * -*-37-20 4 4
SPR4052 , 00-00-00-00 , 8 , 4
SPR4052 , PATTERN DID NOT MAT , 111 4

5.1.4.2 Moves Definition

Moves

D Arra’ ' F i ’
Source_Data_ rraSource_Offset Target_Data_Array Target Offset Length ’ unction Offset_Table_Name
Match-
Tokens 0 , Status 0 4 A SpRags2
pattern
¢CKS a{GldGdzaé¢ 5FaGF ' NNIX e gAtft O2ydal Ay 2yteée GKS
GKS ac¢21Syaé¢ 5FaGF ! NN @

y dzY 6 S NE
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5.1.4.3 Table String Composition

D A D Al
Source Data rray| Source Data rray Build Pattern Basnoton
Values Format
55150 255 Byte Packed_Bit 37-0R00-FF Two Hex Characters
555 15 0-2550 INT, UINT16UINT32 55515-0--2550 Just as decimal values
.1215.120. Requi i t i
5512 15.123 0 255 | FLOAT 55 5.120.00 equires period and two decim
255.00 places.
1101 Bit 1-1-0-1 Binary pattern

5.1.5 Conditional Moves

A move can be defined so that it is executed conditionally based on the status of a bit in a predefined Data Array
location (conditional Data Array).

A usefulfeature of the conditional movés that data is able to be aved to the same target offset as defined 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 a Data Array.

The conditional bit can be placed in any Data Array andatsm be in the source or destination Data Arrdy.
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 Parametey for a Conditional move are as follows:

Conditional Move Parameters
Source_Data_Array The name of the Data Array from which data is to be copied.

Source_Offset The offset within the Data Array from which data is to be copied
Target_Data_Array The nameof the Data Array to which data is to be copied
Target_Offset The offset within the Data Array to which data is to be copied

The number of consecutive source Data Array values to be moved to conse
target locationsstarting at the respectiveffsets

The name of a Data Array to be used for conditional moves. See SBctidrBfor
more information.

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

If a task name is specifiethe move operation becomes a continuotesk on the
ProtoCessothat 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 is specified.

Length

Conditional_Data_Array

Task_Name

Scan_Interval

& Fnday be insertedn place of any token if the value for that token is unimportant.
® 2550 is negative: two negative signne is considered as delimiter
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Example 1

In this examplethe user needs to mathe data from one of two source locations based on the status of bit 1 or 2 of the conditional Data Array. If bit 1 is

high, then the data from Source_1 will be moved. If bit 2 is htgk Data from Source_2 will be moved. The kernel checks the taumdif 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
Example 2

In this examfe, the 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 the Data Arrays are bltsit analog data types will work as well.

Moves

Source_Data_Array , , , , , , , ,
Source_(fset  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 which data valielieyrisined and through which write operations are routed.

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

In this
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5.2 Mathematical functions

Mathematical functions impleent subset of math functions of Data Array valu&ame singl®perator functions

can be incorporated into Movebut Multi-operator/operand functions must be defined in the Math block.

The following table shows the Mathematics functions and their tegt@sentation:

Operator (csv text

Mathematics Operator

ADD

SUB

MULT

DIV

GTE

LTE

GT

LT

EQ

NE

SQ

Square

SQRT

Square root

PER

%

5.2.1 Math Function as a Moves Function

The length of the Move defines the number of input operand=or binary operators [ADBUB MULT DIV] all
operands are combined and a single output is produced. For the unary functions [BQIRih output is produced

for every input and is stored in sequence starting at the output location.

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_SDA ,0 , DA_TDA , 100 , 4
sqrt , DA_SDA1 , 10 ,DA_TDA , 140 , 2

In this examplemoves ADDSUBMULT and DIV produce one output for n(=length) of input values whereas SQq

and SQRT produces n outputs for n (=length) values.

Other operators (GTETEGT, LT, PEREQ and NE) are not valid operations as Moves.
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5.2.2 Standalone Math

The Math definition allows up to four source data locatioms to four Math operationsk Y R 2y S 2 dzi Lddzi RIFGF f20F A2y ® h LIS NJ
operated on in the segence in which they have been defined. Math functions consume 1 or 2 stack variables as inputs (2 8UBBIDLT DIV, GTELTE

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

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

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

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

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

DOI1...DOI4 | input Data Array offsets 1 through 4

DAO: output Data Array

DOO: output Data Array offset

FN1...FN4: | logic functions 1....4 (peritted values: ADPSUBMULT DIV, GTELTEGT, LT, EQ NE SQRTSQ AND, OR NOT - (no setting))

'5.2.3 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 ,SQRT ,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 ,0 ,DA 2 1 ,DA 3 ,2 ,DA 4 |3 ,ADD ,SUB ,MULT ,SQRT ,DA 5 ,21

This definition will result in the following opegion:

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 DA 5 ,0

This definition will result in the followingperation:

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_2[0] so DA_5[0] will contain 50.

Optional Fields

Length Specifies the number of conseotg source Data Array values from all defined source Data A
6833 51 Lm X5!'Lnuv G2 0SS 2LISNI SR 2y | ystrtig
at the respective offsets.

Task_Name | If a task name is specifiethe move operation beconwa repetitive task on thErotoCessar
Scan_lInterval Specifies the time interval at which the task will be repeated. A task name must be specifi
scan interval is specified.
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5.3 Logic

Logic functions implement Boolean functions (True/False stateégyesf bit Data Array values. Singlperator logic can be incorporated into Movdsut
Multi-operator/operand logic must be defined in the Logic block

‘5.3.1 Logic as a Moves Function

The length of the Move defines the number of input operands. For binaryatqrsr[ANDOR] all operands are combined and a single output is produced. For
the unary operator [NOT] an output is produced for every injaad is stored in sequence starting at the output location.

‘5.3.2 StandalonelLogic

The logic definition allows up to fio source data locationsip to four logic operationd YR 2y S 2dzi Lddzi RIFGF €201 GA2Yy ® h LIS NI
operated on in the sequence in which they have been defined. Logic functions consume 1 or 2 stack variables as infARD(@®eand 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 the next defined operand.

Fields Specific to the Logic Definition

DAIL1...DAI4 :| input Data Arrays 1 through 4

DOI1...DOI4 | input Data Array offsets 1 through 4

DAO: output Data Array

DOO: output Data Array offset

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

5.3.2.1 Logic Usage Example:

Task_Name , Scan_Interval ,DAI1 ,DOI1
Task 105 ,1 ,DA 1 ,0

, DAI2
,DA 2 .1

,DOI2 ,DAI3 ,DOI3 ,DAl4
,DA_3 ,2 ,DA_4 ,3

,DOI4 ,FN1 ,FN2
,AND ,OR

,FN3 ,FN4 ,DAOC ,DOO
,AND ,NOT ,DA 5 ,21

This definition will result in the followingperation:

DA_5[21] =~ (((DA_1[0] & DA_2[1]) | DA_3[2] ) & DA_4[3])
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5.4 Scaling

When writing a configuration file for thBrotoCessarit may be required for thé>rotoCessoto scale data before
passing it on to the receiving devices. This can bemplished in three different places in therotoCessor
configuration:

1 IntheClientSide Map Descriptor section by adding scaling parameters.

1 IntheServerSide Map Descriptor section by adding scaling parameters

1 Inthe Moves section by adding Scaling Pzeters.

In all three casedour keywords are added to the section that needs to be populated with the necessary scaling
parameters. fe ProtoCessomakes use of the four scaling parameters to calculate a slope and offset for scaling
all incoming valuesilt is possible thereforgo do any linear value conversion that may be required.

5.4.1 Map Descriptor Scaling

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

Cdumn Title Function Legal Values

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 rge:
-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 binteger in the range:

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

Data_Array_Low_Scal{ Scaling zero in Data Array

Data_Array_High_Scal Scaling max in Data Array

Node_Low_Scale Scaling zero in Connected No

Node_ High_Scale Scaling max in Connected No

25.4.1.1 Scaling function exampleConvertingCelsius to Fahrenheit:
The following portion of a Map Descriptor example shows the settings required for a Client Map Descriptor to take
a Fahraheit temperature reading and store it into the Data Array as a Celsius value. Note that these parameters
do NOT define the data rangeaus a temperature of 5J0F will still be properlgonverted

Data_Array_Low_Scal , Data_Array High Scal , Node LowScale , Node High Scal
0 , 100 , 32 , 212
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5.4.2 Scalingusing Moves

It is also possible to scale values while moving data between data arrays. Doing the scaling this way often providsibititgrasvit is then possible to view
both scaled and unscaledata in the data arrays. The keywords for scaling in the moves section are different from the Map Descriptor keywaoletstan o
avoid confusionbut function in much the same way. The keywords are:

Legal Values
Any signed 32 bit integer in the rang® 147, 483, 648 to 2 147, 483 647.DefaultO

Column Title Function

Source_Low_Scalg

Scaling zero in Source Data Array

Source_High_Scal

Scaling max in Source Data Array

Any signed 32 bit integer in the raneg 147, 483 648 to 2 147, 483, 647.Default 100

Target_Low_Scal€e

Scaling zero in Destination Data Arr,

Any signed 32 bit integer in the rang® 147, 483, 648 to 2 147, 483 647.DefaultO

Target_High_Scalg

Scaling max in Destination Data Arr

Any signed 32 bit integer in the rang® 147, 483,648 to 2 147, 483, 647.Default100

25.4.2.1 Moves Scaling function exampteMultiplying values by 10

The following move example shows 5 values being moved from one Data Array to another (DA_Unscaled=>DA_Scaled). Dwmghbevsahees are

multiplied by 106 SOF dza S GKS aO0FfAy3 LI NFYYSGSNB adrkrdsS GKFG a! @I fdzS FNBIK ST ¢l-2NBVEG ¢
Again these do not represent limitand so a value of 500 would also be scaled properly and end u08@sibthe Target Data Array Offset.

Moves

Function ' ' : ! ! ! : ) ! ! :
Source_Data_Array Source_Offset Target Data_Array Target Offset Length  Source_Low_Scale Source High_Scale Target Low_Scale Target High_Scale

Scale , DA_Unscaled ,00 , DA_Scaled ,00 5 ,00 ,10 ,00 ,100
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5.5 Packed Bit Function

The packed bit format is a special case of an unsigned 16 bit integer. 16 bits of data are stosedjkesumsigned
integerwith a value between 0 and 65535TheProtoCessounpacks the integer and serves up the individual bits
of data when requested by @lient This is depicted in the following diagraithe oppositei.e. packing bits to
present than to aClientas an Integercan be achieved as wgdind this is shown in the following diagram

Client

16 Bit
Unsigned
Integer

| 0 |

Iy
[ )

|15]14[13][12]12]10] 0|8 |7 |6 [5]a]3]2]1]0]

o Tl I I

Server

FigureVIl ¢ Diagram showingpackedbit function

5.5.1.1 Packed Bit Example
Assume a Liebert device has beengetas follows:

Liebert UPS (MM4)
Alarm String 1 - Modbus Register 40289
Bit Description Bit VValue
0 Communications 1
1 Battery Discharge 2
2 Input Failure 4
3 Hardware Shutdown 8
4 DC Ground Fault 16
5 Input CB Open 32
6 Output CB Open 64
7 DC Cap Fuse Blown 128
8 Low Battery Reserve 256
9 Output Overload 512
10 Rectifier Fuse Blown 1024
11-15 | Unused

Bits 0- 10 are each used to specify a unique evemtd each has a corresponding integer value determined by the
binary contribution it makes to the integer value. For exampiel0 has an integer value 0024 as its weighting
in the integer value is 2 to the power 10.
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A single packed bit integer with a value of 1034 signifies a blown rectifier fubardware shutdownand a

oFdGSNE RAAOKIFINBS oadzy 2F (KS Ol fdwbac¢FTENRIKE DENMNRE §FBER Y

6KSY G(KS AydS3ISNI A& ddzyLd O1SRé (KS AYRAQGARIZ t RIFGF

the following diagram.

16 Bit
Client Unsigned
Integer
1034
1024 + 8 + 2 = 1034
Bit
Array 1024 8 2
|15[14[13][12][12]10| 0|8 |7 |6 |5|a|3|2|1]0]|
> X
‘ Y S ST SSFTSTSTES
$ g & &L g &S &y S
& g eegaleg s e
< Qs-;\g’ oM gb"’ od" o T ¥ $§ g &
& $ 9 <
Server
FigureVIll- Packed Bits Actated
Example Configuration:
/I Example of Packed_Bit operation
.
Data Arrays Packed bit is enabled merely by
Data_Array_Name , Data_Format , Data_Array_Length declaring the Data Array to be of type
DA_Alarm_01 , Packed_Bit , 3200 Packed_Bit

/I Client Side Map Descriptors

Map Descriptors

Map_Descriptor_Name , Data_Array_ldme , Data_Array Offset , Node_Name , Function , Address ,Length
CMD_PI_Alarm01_01 ,DA_Alarm_01 ,0 ,UPS_01 , Rdbc ,40289 |1

/I Server Side Map Descriptors
Map Descriptors
Map_Descriptor_Name , Data_Array_Name , Data_Array_Offset , Node Name , Function , Address ,Length

SMD_ Alarm0O1_Battfai , DA _Alarm_01 1 , SVR_01 , Server , 100 1
SMD_Alarm01_Hdwsh , DA_Alarm_01 3 , SVR_01 , Server , 101 1
SMD_Alarm01_Rectfse , DA_Alarm_01 , 10 , SVR_01 , Server , 102 1
Notes:

1) DataArray_Length is defined in bits.
2) When reading in data from this Server the data is read as integers.
3) When serving datdahe data is addressed by bit position
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5.5.2 Unpacking multiple integers at a time

The example above shows how the Data Array offsetkvi@r one integer being unpacked. It is also possible to
unpack multiple integers at a time in one packed bit Data Array. Care must be take with the offeetsfsets
dzZaSR 2y GKS GAyidiS3ISNE aARS 27F (KS obtheliMap Dedthfdofand ¢ha £ f

GoAlUE aARS gAff NBFSNBYOS (GKS oAlG 2FFasSu Ay GKS al

correspond to bit offset 1Gnteger offset 2 will start at bit offset 32nd so on. This can be seen moleacly with
the following block diagram:

Integer Data Type r Bit Data Type
0 0
Bit 1
Word 1 <
15
> 1 16
Word 2 <
Bit 32
31
\

Packed_Bit Data Array

5.5.3 Packed Bit and Data Array Types

NI F ¢
LJ 5

The explanation above discusses the use of packed bit as a translation between integer and bit data types. Other

data types can be associated with packedwith varying degrees of success it is important to understand what
happens in these instances.

CAUTION: All moves out of a packed bit Data Array are treated as bit moves. This means that moving data from a

packed bit Data Array to an integer Dadaray will NOT result in the destination array being populated with the
packed integer version of the packed bit arrays. Instemth binary value will get its own offset in the integer
Data Array.

25.5.3.1 Assigning floating point Data Types to Packed Bit DatayAs

A floating point data typevill be converted to a 16 bit integer before it is assigned to the packed bit conversion. It
is possible therefore to use a floating point data type to transfer 16 bits of packed data. Because of the
conversion however, attempting to send values with fractional portionsr values with a range that excee@$s

535 will be meaningless.

5.5.3.2 Assigning byte Data Types to Packed Bit Arrays

A byte value will take up only the least significant 8 bits of a packed bit word alloc@tierefore when mapping
multiple bytes into a packed bit arrathe information will be mapped to bit offsets that skip every second group
of 8 bits. The first byte will be found in bit offset&he second byte is found in bit offsets-28, and so on.
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25.5.3.3 Assigning 32 bit integer Data Types to Packed Bit Arrays
Protocols that use 32 bit integers as a data type are uncomibonfor those that require this format unpacked
the packed bit Data Array uses two consecutive word offsets to unpack one 32 ielintéth the least significant
word being mapped to the first offset. For exampigapping a 32 bit integer to offset O will use up word offsets 0
and 1 and a value of 65538 would create bit values of 1 in offsets 2 and 32. Note that the next 32gbit witl
need to be mapped to offset 2 because of this.

25.5.3.4 Moving data to and from Packed bit Data Arrays

It is possible to move data to and from packed bit Data Arrays using moves. Note hpthaverare must be

taken with the data type of the Data Arrdeing used to move data to or from. Almost invarialaly packed bit

moves are treated as bit moves. The one exception is when moving data from an Integer Data Array to a bit Data
Array, where the move will be treated as a word move. Therefore DatayAoftsets are stated in bitexcept

where moves from integer Data Arrays to bit Data Arrays are concerned.

5.6 Packed Byte Function
When the data is stored in th8erverside Data Arrays it is indexed by byte.

The move changes the indexing from byte taeonr.
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5.7 Preloading Data Arrays with Initial Values

5.7.1 Introduction

Preloads provide a technique which allows parts of one or more Data Arrays to be initialized to specified values.
The Preloads are defined in a configuration file and loaded once when thegemtfon file is loaded as the
ProtoCessor starts.

It is also possible to use the ProtoCessor scripting language to have the ProtoCessor load a configuration file and
then poke values into the Data Arrays. or more information on this technique callde8TSupport.

5.7.2 Parameters used to define Preloads

Section Title

Preloads

Column Title

Function

Legal Values

Data_Array_Name

Name of the Data Arrayto be preloaded. TheData
Array must exist or be defined in the configuration fi
and its definition mustprecede the preload tha
references it. If not, System Error Message 10117 W
be printed.

Up to 15 alphanumerig
characters

One of the following:
Data_Array_Offset
Preload_Data_Index
Location
Data_Array_Location
Data_Array_Index
Buffer_Offset

The locaion in theData Arrayto be preloaded.

0 to length of theData Array
being referenced less 1.
e.g. Ifthe Data Arraylength
is 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

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 stores

Any number ¢ may be
specified with a fractional
part, e.g.

Preload Value gl t£dzS G2 GKS 202S0Ga Wis|o 1, 2 101 -1, -2, -
- assumed to be a floating point value and the Forn 123.456
specified by the parameter below is ignored. A String.
@) f the following: | Thi ter tells the k | how to int t
ne of the following is parameter tells the kernel how to interpret an Float Bit Byte Uintl6

Preload_Data_Form#t
Data_Aray Format
Data_Format

apply the value specified using th
Gt NBf 21 Ry5F (I g +nof todséconfudied
with the format of theData Array.

Uint32, Int16, Int32, Sting’,

Preload_Obj_Name

If this parameter is specified then the kernel takes t
value specified by the parameter and uses it to assig
Wh I Y S Q Daia2Arraydbjéct if the Data Arrayis an
array of Complex Data Objects (CDO).

Max 39 charactersTabsand
leadindtrailing spaces arg
ignored. Commas  not
supported; sipport for other
special characters unknown

® Strings: This has been tested with strings up to 320 characters long. Leading and trailing spaces and tabscyepignuas cannot be used

" Must be specified as String if Preload_Value is String.

and support for other special characters is unknoormat must bet LISOA FASR & W{¢wLbDQ®d ¢KS OF as

27F
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5.7.3 Limitations and Operational Considerations

1 Each Data Array location to be preloaded requires its own preload line in the configuration file.

1 Itis important to ensure that the value specified is compatible with the format of the data greay.

Integer arrays cannot be preloaded with numbers that contain fractions.

1 Preloads cause Data Array updates. The ProtoCessor kernel does not differbetia¢en an update on
a Data Array performed as a preload or as the result of a store after processing a protocol message. If the

Data Array point is associated with a Map Descriptor using the Writepdate (Wrbx) function or a Rdbx

Fdzy OG A2y & S KNEdzam&wil trigger the write. Refer to Sectidn3.3 for more

information.

f ¢KS Wt NBft2FRYS5FGlFPC2NXYIFGIQ Ydzald yz2i
CKS Wt NBPERR¥WSEEGR GSftfta GKS (SNySt

0S8 O2yTAdASR 4A

K2 g

Wt NBf 2F RYS5FGF g+ fdz§SQ LI NF YSG SN 9ELl YLX SY

value is cast to a byte before being stored in the Data Array.

G2
L¥

'5.7.4 Example 1¢ Load a Vala

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.

same effect.

Format specified with a dash, therefore the valu
11 will be type cast to an unsigned-BR integer.
Omitting the value altogether wodlhave the

Ay G SN
Wt NBf

Note: IF GKS F2NXYIFG 27F §KS thénthdHadill @ill bt be stdvddlaseBit Argays dan anly €

store 1 and 0.

'5.7.5 Example 2 Load a Value Effect of Target Data Array Format

Data_Arrays

The value 25Will be stored ’

Data_Array_Name , Data_Format , Data_Arra:

DA 1 , FLOAT ,20
DA 2 ,BYTE ,20

will be 1.

Only numbers in the range-P55 inclusive

can be stored in a BYTE array. The kernel
chops df the part of the number that
exceeds the byteTherefore the value stored

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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5.7.6 Example X Load a Valueg Negative Numbers

Only SINT16SINT32 and FLOAT formatted Data Arrays can store negative numbers. The Preload Data Format
must also be specified with one of those formats. Preload_Data_Format mustsbeo that the sign is preserved
and then stored in a Data Array whose 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 Value , Preload Data Forma , Preload Data_Inde
DA 1 -1 , FLOAT , 0

5.7.7 Example 4¢ Load a Valug Floating Point Numbers

Only FLOAT formatteBata Arrag can store floating point numbgr The 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 FLAAT 20

Preloads

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

'5.7.8 Example & Load a Value Strings (1)

Strings can be stored in Data Arrafsany format but it is not useful to store them in BIT and PACKED_BIT arrays.
If the Data Array format is UINT32 or SINT32 then the kernel will store two characters from the string in each Data
Array element.

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

(V)
(V)
<

¢CKS aiNAAEIA 249/ MHoOlF! Q Aa a0G2NBR adlNIAYy3I Ay (KS HYR
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5.7.9 Example & Load a Value Strings (2)

Data_Arrays

Data_Array_Name , Data Format , Data_Array_Length

DA 1 , Uint32 , 20

Preloads

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

The value found in the 1st element of tH2ata Arraywill be 0x4241(Ascii value of Adnd the value found inhte
2nd element will be 0x444@Ascii value of B)A UINT3Data Arraycan store 2 characters per element.

5.7.10Example 7¢ 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 rege 3255
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 valud|2&y
storedin the 1st element of DA_1 and the value 1 in thedletment of DA_2.

'5.7.11 Example & Load an Object name

In the example below a Complex Data Object for Analog Outputs is created with 20 objects. The preload sets the
VEYS 2F G(GKS mad 202800 OAYRSE ntQiRaiHStBINAYASWHAYTO
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 , ABCDEFGHIJKLMNOPQRS , Sring ,0
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5.7.12Example & A short cut

In the example below preloads set the values starting at the offset 0 in the Data Array named DA 1. The ++
operator in the dfset increments the index by 1. Thus the value 1 will be stored at offset 0 and the value 2 at
offset 1 in DA_1.

Data_Arrays
Data_Array_Name , Data Format , Data_Array_Length

DA 1 , FLOAT , 20

Preloads

Data_Array_Name , Preload Data Value , Preload Data Forma , Preload Data_Inde
DA 1 1 , FLOAT ,0

DA 2 , 2 , FLOAT ,
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6 NODE MANAGEMENT

6.1 Node Status &nction

The Node Status Function provides the communication status betweeRntiteCessoand the nodes. The online
status of a particular node is indicated in the Node Status Data Array. If the communication status is good then the
Node Status is sebtl. The communication status goes bad if it does not receive a response after three retries.
The offset number in the Data Array is equivalent to the station address of the node.

If seven nodes are connected to tReotoCessgiwhen the first node havig node ID 5 is onlinghe sixth bit of the
Data Array which has a Data Array Function as Node Status will be set to 1. (zero bit is unused)

Typical Data Array Parameters are:

Section Title
Data_Arrays
Column Title Function Legal Values
Data_Array_Name Provide name for Data Array | Up to 15 alphanumeric characters
Data_Format Provides data format Bit
Data_Array_Length | Number of Data Objects 1-256
. Special function for the Dat{ Refer toAppendix C.2.2or a full list of legal values
Data_Array_Function P PP g ¢
Array None
Example:
Data Arrays
Data_Array_Name , Data_Format , Data_Array_Lengtl , Data_Array_Functior
DA _Comm_OK , Bit , 256 , Node_Status
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6.2 Alias_Node_ID

If youhave(l g 2 g AGK

Yy2RSa&

iKS

al Ys&re bry@& Sanl258heNbde BtatuzNRindtién RSdgdertbé above will not work correctly. In

such casesach No@ can be assigned an Alias_Nodewlich can be used to provide node status.

Typical Data Array Parameters are:

Section Title

Data_Arrays

Column Title Function Legal Values

Data_Array_Name Provide name for Data Array Up to 15 alphanumeric characters
Data_Format Provides data format BIT

Data_Array_Length

Number of Data Objects

Minimum of 256 bits

Data_Array_Function’

Special function fothe Data Array

Refer toAppendix C.2.%or a full list of legal valuedlone

Example:

A Data Arrayhas been defined to report the status of the nodes in the configuration using the Alias_Nod&aléh Node that has beenladated an

Alias_Node_ID will have the corresponding bit in reta Arrayd S (i k dzy & S

Data Arrays
Data_Array Name , Data_Format , Data_Array Lengtl , Data_Array_ Functior

ol 8SR 2y @ MSDay AReS Gunctignii | (i dz&

Comm_Bits , Bit , 900 , Alias_Node_Status

Nodes

Node_Name ,Node_ID , Alias_Node_IC , Protocol , Port ,Retry_Interval , Recovery_Interval
N1 1 , 3 , Modbus_RTU , P1 ,0.1s ,0.1s

N3 1 , 300 ,Modbus_ RTU ,P1 ,0.1s ,0.1s

There are two differences between the Alias_Node_Status and the Node_Status

T LT + y2RS R2Sa yz2i KI@S Iy

T ¢KS

't AFayb2RSYLS

RSTFAYSR GKSy GKI

I £ Al &y b edrySpesitive Whole GUumiger including zero up to the limit of the maximum Data Array size.

0SOl dza §

y2R8Qs a
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6.3 Node_Retire_Delay

This is a connection parameter. WherPetoCessois started upit polls all nodes. Nodes that respond within
the specified timeout period é&conds) will be marked onlineNodes failing to respond within the timeout period

will be repeatedly polled for the length of time specified in the Node_Retire_Delay parameter (minutes). Once this

period has expiredthere will be one further poll and ithe Node does not respond within the specified timeout
period, it will be retired. The ProtoCessor must be restarted for retired or new Nodes to be identified.

Example

Connections

Port , Timeout ,Node_Retire_Delay

RL ,0.2 , 10

Nodes

Node_Name , Node_ID , Protocol , Port , Retry_Interval , Recovery_Interva
Devl 1 , Modbus_RTU Rl ,0 ,0
Dev2 , 2 , Modbus_RTU ,R1 ,0 ,0
Dev3 , 3 , Modbus_RTU ,R1 ,0 ,0
Map_Descriptors

Function ,Node_Name , Address , Length

Rdbc , devl 1 12

Rdbc , dev2 1 12

Rdbc , dev3 1 12

6.4 Dynamicallocationof Node Identifiers

Most ProtoCessor parameters are specified in a configuration file and are fixed. A growing noowearer, may
be changed dynamicallysing values found in Data Arrays. We call these Dynamic Parameters.

The following parameters can be dynamically configured.

Section
Parameter . Notes
Title
alye RNAOGSNAR dzaS GKAa LI NFYSES
dependent on its context.
System_Node_ID ProtoCessor P
e.g. BACnet: Used as the MAC address
DNP3: Used as the local station ID
Thi rameter icall ri rver devi r f
Node 1D Nodes s pa.a _ete typ c_:a y describes th&erver device address o
- communications session.
Similar b changing the System_Node_ID but specifically designed fo
BACnet_ MAC_Addreg ProtoCessoll on ProtoCessors because it also writes the new ID down to the PIC
BACnet is implemented.
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‘6.4.1 Dynamic allocation of Node_ID or Station number

Almost all ProtoCessor configurations consisa Server and Client side. The Client side of the ProtoCessor reads

data from the Server device. The Server side of the ProtoCessor then serves this data to remote Client nodes using

I RAFTFSNBYy(d LINRG202f @ ¢ KS (GedySErkedndziés i dogeyh a 2oRfigurdtid file NP2 G 2 /
and as such is fixed. This is illustrated in the diagram below.

‘6.4.2 Diagram 1: Static Server Side Node_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 the Node_ID of the Server node by includimeeia 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 the Node_ID of a designated node so that its new Node_ID is the value found in the®ata his

is illustrated in the in the following diagram.

This newNodepL 5 OlFy 6S al @SR (G2 GKS NB3IA&aGNER a2 GKFG Ad Aay
again the stored value will be used.
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6.4.3 Remote Client finds a node whose Node_KDdependent on the data read from

the downstream remote Server device.

Server Side Node initially
takes Node_ID from
configuration file.

Server Side

Client Side Polls for Data

Response data contains
Server Side Node ID.

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
Device

Remote Client

]

Server Side

Client Side

Remote Server
Device

Browse for nodes/devices
and then browse for
points.

Finds Node_ID as

updated with data from the
remote Server device

Polls for Data

'6.4.4 ProtoCessor Configuration Example 1

The ProtoCessor watches DA_NODE_ID_NEW offset 0. When the data is uphdatecbtoCessor looks for a

bh59 L5

Y2RS VI¥YyS@m@®BhLT | @FfAR 2yS A& FT2dzy R 0KSy GKS
will print a message reporting the change.
Dynamic_Parameter:
Function , ,Data_Array_Name , , ,
Descriptor_Name Data_Array_Offset Low_Limit High_Limit Save
Change_Node_ID ,NODE_1 , ,0 ,0 , 255 , Yes
DA _NODE_ID_NEW

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., tligyeslue will be stored and used next
time on startup as the Node_ID. If nthe change will only remain until the next power cy@e which time the
value in the configuration file will be used.

6.4.5 ProtoCessor Configuratiog Example 2

In this example when the value of Node_Array offset 160 is updated (presumably by a driver) then the

ProtoCessor will check the value is in the range 0 to 255 inclusive., Kitiis 6 At f 221 F2NJ 6KS y2R
found, the Node_ID will be changed to thewe/alue.
Dynamic_Parameter:
Function , , - : 5 5
Descriptor_Name Data_Array Name Data Array Offset Low_Limit High_Limit Save
Change_Node_ID ,PLC_1 , Node_Array , 160 ,0 , 255 , Yes
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6.4.6 Dynamic allocation of System_Node_ID

In the example belowthe RotoCessor watches DA _NODE_ID_NEW offset 0. Each time the data is upuated

t NB(G2/Saaz2N) t221a F2N |
W5 SEONA LI 2NpblF YSQdd L F

changed and the ProtoCessor will print a message reporting the change.

480GA2Yy Ay

GKS O2y¥A3

FAES OFf

A (id tHer tieRSisterd W&de IDyoRthatidéssriptgr Svifl be@ I £ dzS

Dynamic_Parameters

Function , Data_Array_Name

Descriptor_Namg
Change_System_Node, Il , Bridgel

Data_Array_offset
, 0,

DA_NODE_ID_NEW

Low_Limif
, 0,

High_Limit
, 255,

Save
,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 chaagegnent. If Yeghe value will be stored and used next
time on startup as the SYSTEM_NODE_ID. Jthdochange will only remain until the next power cyaéewhich

time the value in the configuration file will be used.

6.4.7 Dynamic allocation of the BA@nMAC address

Configuration and operation is the same as changing the System_Node ID except that this command not only
changes the value of the System_Node_ID parameter it also causes the firmware to write to the underlying PIC on

the ProtoCessor to havestart using the new ID.

Dynamic_Parameters
Function , , Data_Array_Name
Descriptor_Name

Change_System_MAC_Ad , Bridgel ,0

DA_NODE_ID_NEW

Data_Array_Offset Low_Limit High_Limit Save

,0 , 255 , Yes

In the example abovethe ProtoCssor watches offset zero of the Data Array called DA_NODE_ID_NEW.

OKI y3Sa ydzyo SN Aa @+t AR

ONA R3S

YR GUKS ySg

OAY NIYy3So

If it

GKSy (K

gK2aS WeAdt SQ YI GOKSa foing 8e \RIBeADINA SykieNNodEHDYiIS Q A &

updated and the driver writes the new ID down to the PIC on which the BACnet driver has been implemented.

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., tierealue will be stored and used next
time on startup as the System_MAC_Addr. If,ee change will only remain until the next power cyaewhich

time the value in the cdilguration file will be used.
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6.4.8 Error Messages

DescName=%s too long.

Message Description
DynParam:#1 Err. Validatio
impossible.  Lo=%f Hi=% The low validation value is greater than the high value.
Desc=%s"
This message is printed whewaluating a Dynamic parameters task where {
DynParam:#2 Err g P g y P

Fdzy OGA2y T
characterg”

W/ KFEy3aSyb2RSyYL5QD ¢ K

Formatted

DynParam:#3 Err. Node ID S
from DA. Node=%s not found

While trying to dange the Node_IDthe ProtoCessorcould not find a node
sK24aS8S yLYS YILG0KSa (kS Gl afoa wss

Formatted

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

The Node_ID wasot changed because the dynamic value extracted from g
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=¢
Id=%d changed to %
(%s:%d=DA:Hf

This message is printed each time the Node_ ID is successfully up
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 tesie the
Fdzy Oliaz2y I W KFIy3aSy{eadSyyb2RSyLSH
maximum length of the descriptor is 32 characg%grs.

Formatted

DynParam:#7 Err
System_Node_Id Validt
failed. Lo=%Id Hi=%ld Rqd=¢
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 not contain theew 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/ KFEy3aSy{eaidiSYyb2RSyYL5Q 2N ¥/ KI y3
You may ignore this message if it confirms yexpectations.

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.

8 Edit the configurationdownload themodified configuration and reset thErotoCessofor the changes to take

effect.
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7 TIMING PARAMETERS

Under normal operationthe ProtoCessowill send a poll request to §erverdevice and that device will reply with
a response. The amount of time between successive poll requests is call8dahelnterval The time between
receiving a response fromZerverdevice and the next poll request ialled thePoll_Delay

If the ProtoCessosends a poll requesand theServerdevice does not send a respondes considered a timeout.
The time theProtoCessomwaits before declaring a timeout can be adjusted by fhimeout parameter. If a
timeout occurs then the ProtoCessowill retry the poll request a few times (number of times tried is specified by
the retries parameter). The interval betweeartries is specified by th&®etry_hterval. TheProtoCessowill send
poll requests at the end of ehcRetry Interval. Once the specified numbers oétries have been sentthe
ProtoCessowill mark the node offline. Once a node has been marked offlineill wait for a period specified by
Recovery Interval before sending another poll request.

Once tle communications have been-establishedthe ProtoCessowill wait for a period calledProbation_Celay,
before marking the node as online.

Note 1: The £ Timeout parameter monitors the time between characters in a m@sge. If the time exceeds the
Ic_Timeout, the response is discarded and is considered a timeout.

Note 2 All parameters irbold above are configurable. See table below for where they are configaretiwhat
the defaults will be if they are not configured.

Parameter Default Value WhereUsed

Scan_lInterval 2 seconds Map DescriptorNode Connection
Poll_Delay 0.05 seconds Connection

Timeout 2 seconds Map DescriptorNode Connection
Retry_Interval 10 seconds Node

Retries 3 times Node

Recovery_Interval 30 seconds Node

Probation_Delay 1 minute Node

Ic_Timeout 0.5 seconds Map DescriptorNode Connection

Note 3:A nonresponse from the remote Serveevice causes amieout. The driver does nothing until a response
is received or the timeout period has expiredhus if a connectionds two Nodes and onedde is producing
Timeouts this will have the effect of slowing down communication for the otkede in the sense that the driver
does nothing while the timeout timer is counting up to its setpoint. Once there is a timeout oNodeg the
driver will not retry any Map Descriptors on that node uritie Retry hterval has expired. Thus during the
Retry_Interval the otheNode will get 100% of the service
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7.1 Line Drive Parameters

The R8185 communications connection requires that line drive is asserted before sending a message. When the
message is senthe line drive must be turned off to allow other devices on the network to assert theidlives.
Because the assertion and -dssertion of the line drive is not instantanegs®me time needs to be allowed
between asserting the line drive and sending the messagewell as between the end of the message and de
asserting the line drive. Thisne is specified by the Line_Drive_On and Line Drive_Off parameters.

If R1lis declared as the poiih the configuration filethen Line_Drive_On and Line_Drive_Off are set to 1ms by
default, and need not be declared in the connection parameters unlesapipdication requires the line drive times
to be adjusted.

If Line Drive times are set incorrectthien truncated messages and noise occhither the time set is too long in
which case it could be truncating another devices messagthe parameter i$00 short, causing truncation in the
ProtoCessd®@a Y Saal 3So

For R&32 the Line_Drive parameters default to 0.

Example

/I Client Side Connections

Connections

Port i3aud ;Darity i)ata_Bits 1Stop_Bits , Protocol iDOII_DeIay i_ine_drive_on Line_drive_off
R1 ,9600 ;\lone , 8 1 ;\/Iodbus_RTU , 0.100s ,0.001s ,0.001s

Note: Handshaking is not supportedFor R&32 ProtoCessorghe RTS line can benabled by specifying
Line_Drive_On and Line_Drive_Off as1zero values.

7.2 Suppressing Squelatn Half Duplex Communications

Many halfduplex serial communication channels generate noise when the channel switches direction (typically at
the end of a transmission burstausing spurious data to be received at either end. PhetoCessokernel
implements a useiconfigurable timing sequence designed to suppress the reception of this spurious data.

When the transmission ceases and releases the chamoéde can be generated at both the transmitting and
receiving end. In a mastatave situation usingoll and response messages this leads to four possible instances of
squelch generation:

Squelch received by the master at the end of a poll transmission from master to slave.
Squelch received by the slave at the end of a response transmission from staesttr.

Squelch received by the slave at the end of a poll transmission from master to slave.

=A =4 =4 =4

Squelch received by the master at the end of a response transmission from slave to master.

The first two are examples of what is termed TX squetebeived by le transmitting port at the end of a
message. Similarlythe last two are examples of RX squelcbceived by the receiving port at the end of a
message.
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The timing diagram illustrates the four instances of squeteid also identifies time intervals cootted by two
connection parameters.e. squelch_timer_tx and squelch_timer_rx. These timers are activated at the appropriate
moment, and for their duration prevent reception of data. The squelch_timer_tx starts at the end of a transmission
(as defined byRTS becoming inactivg)nd the squelch_timer_rx starts at the end of a valid received message (as
determined by the protocol driver). Note that the squelch_timer_rx is only relevant to slaves as masters will in any
event disregard any spurious data recgivafter a response.

Q ®_0 < ® N
| | | | | | |
T T | | I
| | | |
| | | |
rrs| | ! ! !
S !
| | |
| | | Legend:
Master > / : : : V/ @ Line_drive_on
| | | @ Line_drive_off
: : ! : ! @ Squelch_timer_TX
| | | @ Squelch_timer_RX
RX | | | (® Tumaround_delay
T T
| | | |\ @ " I I\ ® (® Poll_delay
| | | | | | @ Squelch received by master after
| | | | [ poll.
| | | | [
] ] ] | ] | Deleted by Squelch_timer_TX
: : : @ | '@ | Squelch received by master after
| | | | “ \ | o \ response.
| | | } 1 @ Deleted by Kernel before next poll
: : : : : Squelch received by slave after poll.
| | | | | Deleted by Squelch_timer_RX
RTS : : : | @ : Squelch received by slave after
1 oD 1
| | | : | | | response.
| | | | | Deleted by Squelch_timer_TX.
D ! '
> | | | |
Slave t ——t : T
| | | | |
| | | ( © : | ( 9 |
| | |
| | |
RX b :
T
| | | |
@ i ®
| | | | |
I © i, | I
I | | | |

FigureX: Timing Diagram: Line Drive On/Qffx and Rx Squel¢koll Delay Turnaround Delay.

'7.2.1 Setting Parameter Values

It is important to prevent the squelch suppression times fronertapping with valid data and interfering with
proper communication. The following connection parameters can be configured fértieCessar

Turnaround_delay This is the time the &vertakes to initiate a response after having received a poll. TieatC
connectionmust have a Squelch_Timer_Tx value less than the turnaround delay.

Poll_Delay This is the shortest time theClient will wait between receiving a response message
initiating the next poll. TheServerconnection must have a Squelch_Timex value less thai
the poll delay.

Example:

Connections
Port , , , , ,

Squelch_timer_tx Squelch_timer_rx Turnaround_Delay Line_drive_On Line_drive_Off
P1 , 0.06 ,0.01 , 0.050 ,0.001 ,0.001

7.2.2 Statistics

Each connection keeps track of the numioéhbytes suppressed as a result of TX and Rx squelch timers. These may
be viewed in the connection statistics screen.
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Appendix AUseful Features

Appendix A.1Reading Statistics from Node_ID 63

Setting theProtoCessoup as nodeg(Station Numberp3 (or 254) will provide a Modbusapping that will allow
the user to read certain detailed statistics from tHerotoCessar These statistics are haobded ¢ no
configuration is necessaryrheProtoCessocycles through all 10 positions.

Appendix A.1.1. System_Statug Position0

Address| Stat

1 AverageData age (16 bit value)

2 Max Data Age (16 bit value)

3&4 Number of Transactions (as 32 bit number)
6 Number of Cache blocks

7 Max number of cache blocks

8 System station address

9 Number of enquiries (hnumber of times the stat has been re
10 Nunber of last panic

12 Number of nodes configured

13 Number of nodes offline

Appendix A.1.2.Connectionsg Position 20

5 values are shown per connection:

Values are grouped in blocks of 5 starting at position 20.

Position | Stat

Number of messages transmitted
Number of messages received
Number of errors

Channel mode (see specific valug
Not used

AlW|IN|FL| O

Channel mode

Value 16¢ Scada Mode
Value 64¢ PLC Mode

Value 8¢ Hot Standby mode
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Appendix A.1.3.Node Satistics¢ Position 80

Address| Stat

Set if Node is Offline

Set f Node is Disabled

Set if Node is created for Cache

Set if Node is Recovering

Set if Node is Connected.

Set if Node is using a Bagf connectio

Set if Node is in Stattp

Set if Node is using Active Staif.

O[NP WIN|F

Set if Node is Retired.

Appendix A.1.4.Dev_Detail Stat (Node_Detail Stat)

ModbusAddress| Stat

700 Device Error_Percentage
1000 Connection_Detail_Stats
2000 Node_Detalil

3000 System_Control

4000 Connection_Control

5000 Node_Control

6000 Connection_Overview_Stat
7000 Node_Overview_Stats
8000 Obsolete/unused

9000 Node_Online_Bits

9200 Node_Error_Bits

9400 Node_Error_Rates

9600 Node_Message_Rates

Appendix A.2Using comments

Configuration file comments are lines starting with llse this format to comment on the line:

Nodes

Node_NameNode_|D Protocol
/I Main building node
Test_Al, Modbus RTU

Never place comments in the middle or at the end of linestaig.is NOT allowed

Nodes

Node NameNode_ID Protocol

Test Al, Modbus RTU

/I Main building node
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Appendix A.3Using condional process statements

The Client or Server sides of a configuration can be disabled using the following keywords:

Keyword| Function

Ignore all lines will be ignored after this statement until a process statement is encounty
Process | causes lines &r this statement to be processed again.

End configuration stops herggnoring all further lines.

Appendix A.3.1. Disabling the Client side of a configuration:

Set up the Server Side

Data_Arrays
Data_Array_Name , Data_Format , Data_Array_Length

DA DO 01 , Bit 1

Connections

Port ,Baud ,Parity ,Data_Bits , Stop_Bits , Protocol

P1 ,9600 ,None ,8 1 , Modbus_RTU
Nodes

Node Name , Node ID , Protocol

RTU_Srv_11 ,11 , Modbus_RTU

Map_Desdptors
Map_Descriptor_Name , Data_Array Name , Data_Array Offset , Function , Node Name , Address ,Length
SMD_DO1 ,DA DO _01 ,0 , Server ,RTU_Srv_11 ,00001 ,1

ignore

Set up the Client side

Connections
Port
S1

Nodes
Node _name ,Node ID , Protocol , Port
DEV11 ,11 , Modbus_RTU , S1

Map_Descriptors
Map_Descriptor_Name , Data_Array_Name , Data_Array_Offset , Function , Node Name , Address ,Length
SMB_BO1 ,DA_DO_01 ,0 , Rdbc ,DEV11 1 1

process
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Appendix A.3.2. Disabling a Node
Nodes
Node Name ,Node ID , Protocol , Port
DEV11 , 11 ,Modbus_RTU , P1
ignore
DEV12 ,12 ,Modbus_RTU , P1
process
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Appendix BData Array Functionalitiixkample

This example includes several functionalities listed below:

ProtoCarrier DIP switchaba Array functions

Data Array Function scheduling via a scan interval

New Data Array Type BAUBhich maps a numbered input value to a BAUD rate vauge 7 = 960
Move Functiorng Load CSMWvhich loads a CSV based on a Data Array value.

=A =/ =4 =4 =4

Move Function; Baud rate sets the BAUD rate of a connection based on a Data Array value.

/I Common Information

Bridge
Title , System_Node_Ig
CNO0076 BaseConfig ,11

/I Data Arrays

Data_Arrays
Data_Array_Name , Data_Format , Data_Array_Lengtt , Data_Array_Functior , Scan_Interval

DA _NODE_ADDR , UINT16 1 , ProtoCarrier_ID_A ,2S
DA _BAUD_RATE ,BAUD 1 , ProtoCarrier_ID_B ,2S
DA_Comm_Ok , Bit , 256 , Node_Status ,2S

Appendix B.1Client Side Configuration

/I Client Side Connections

Connections
Port ,Baud |, Protocol , Stop_Bits , Timeout
S1 ,19200 ,Modbus RTU ,2 ,0.5s

/I Client Side Nodes

Nodes
Node_Name , Node_ID , Protocol , Port
PLC 01 ,2 ,Modbus_RTU , S1

/I Client Side Map Descriptors

Map_Descriptors
Map_Descriptor_Nam , Data_Array_Nam , Data_Array_ Offse, Function, Node_Name, Address, Length, Scan_Intervg
CMD_AO_40001 ,DA_AO_40001 ,0 ,RDBC ,PLC_01 ,40001 ,1 , 0.500s
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