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1 PROTOCESS@®NCEPTS

1.1 Introduction

The ProtoCessofunctions as a gatvay enabling different devices utilizing different protocols to interface with
each other. TheProtoCessosolves communication and protocol conversion problems and improves response
times in distributed data acquisition and control systems. The exterdiiver library available from Figérver
Technologies provides a wide range of interoperability solutions. For a current list of available drivers visit our
website atwww.protocessor.com

TheProtoCessoalso acts as an Ethernet gatewanabling new and legacy PL.&FUs 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 wellas various-ieldbusports. The internal peblock caching capabilignsures 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 thHéient device. See Sectiatfor details.

1.2 Application

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

Through its powerful protocol conversion capability tReotoCessorllows system designers and managers to
connect unique instrumentadin and sensor devices onto common protocol systems and into the plant Ethernet
backbone Due tots internal poliblock caching andhultiple protocol capabilitythe ProtoCessoimproves data

and machine update time compared to conventional HMI packagagumultiple drivers and port expanders.

The ProtoCessors 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 communicatiorns easily
available between the various process and control systems.

1.3 Terminology

(1.3.1 Node Terminology

The devices communicating with tierotoCesso' @ 06S NEFSNNBRbaRBwé |, @F/M{ Qa2 y & ¢
G2 2N afaiinrylé{@aalSorasEssd &R &S aTé prevent confusion these devices are always
referred to as Nodes in this manual.

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

1LonWorks® is a trathark of Echelon Corporation registered in the United States and other countries.
2 Nodes may have the same Node_ID vasizelong as they are connected to different ports.
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1.3.2

Clients andServes

A ClientNode can requestlata 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 aProtoCessoapplication there is aClient Serverrelationship on each network coupled to tirotoCessarlt is
therefore typical that theProtoCessoacts as &lientand aServerat the same time. Figure | below illustrates this.

MASTER

@ Client Node

BERE BRARA RBES & B

o REBERERAEERAEL o8, £230

Server Side

_______________ ProtoCessor
Client Side

Server Node

o UL

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.
Nodes may use different protocols and even different communication bussesCIliBmNode Descriptors contain
information about each node including connection ports and protocol. Each node is gNedea Name and a
Node_ID. The data fromS@ervemode is stored on th@rotoCessoin 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. Orthe Serverside of theProtoCessqrvirtual nodes are created to 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 l'l

Virtual Server Nodes

Server Map Descriptors Sgirc‘j’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 Desaptor is allocated to fetch Data Objects from Modbus address 00001 length 10 and save this data to a
Data Array named PLdffset 20. The high alarm for sensor number 5 on PLC1 is thus stored in Data Array PLC1;
offset 24 (the fifth location starting aiffset 20).

A DCS using Allen Bradley DH+ protocol can be configured to acc&sstii€essoand read the Data Array. The
ProtoCessowill appear to the DCS as another DH+ PLC. If the Virtual Node PLC1 is configured to contain the data
on sensor 5/PLCas a DH+ address B3;3len the data needed for address B3:57 will be retrieved from Data
Array PLCIoffset 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 comobinatdered is loaded into the
ProtoCessoand can be retrieved using the Remote User Interface Utility (se&igleéServerUtilities Manual for

more details). Use this file as a template when editing configuration files to ensure that the editeckditethe

correct form. A detailed explanation of the configuration 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.

/[ Ultimate Destimtion : Main Office Note: Comments are ONLY allowed at
/I SMC Sales Order : 00103400 the gart 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) 262 9042

/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 versiondded, 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_ArrayName ,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 datanftrof each of the Data
Arrays to facilitate correct storage of the relevant data. More information is
available imMppendix C.2.2
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/l  Client Side Connections This section contains the parameters that describe the nature of th
// physical connection to the Server Nodes.

Connections

Port ,Bauwl ,Parity ,Data_Bits , Stop_Bits , Protocol , Poll_Delay
SL ,9600 ,None ,8 1 , Modbus_RTU , 0.1Q0s
)\

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 commurgations.

/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 attached to this connectio
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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 externalide and the nature of the data transfer.

Map_Descriptors
Map_Descriptor Name ' ’ ! ’ ' ' '

P pror_ Data_Array Name Data_Array Offset Function Node Name Address Length Scan_lInterval
CMD_AI_01 ,DA_Al_01 ,0 , Rdbc ,PLC1 ,30001 ,20 ,1.000s
CMD AO 01 ,DA_AO 01 ,0 , Rdbc ,PLC 1 ,40001 ,20 , 1.000s
Map_Descriptors
Map_Descriptor Name ' ’ ! ) ’ ' ' ’

P pror_ Data_Array Name Data_Array Offset Function Node Name Address Length Scan_lInterval
CMD_DI_01 ,DA DI 01 ,0 , Rdbc ,PLC1 ,10001 ,20 ,1.000s
CMD_DO 01 ,DA DO 01 — ,0 , Rdbc , PLIQl , 00001 %& 1 OOC)S

Node being

Name assignetb the Map accessed

Descriptor. In some protocols
the name becomes the variable
name.

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

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

Address of
node being
accessed

Timing
parameters

Offset in relevant Data Array to start data
access/storage

Q)ntinuous. or orchanae.

reading, being read, or
writing data. This can be

assist with
pacing of data.
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/I Server Side Connection ///mungs which allow the ProtoCessor to communicate with Clie
/l Nodes.

Connections

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

N~—

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

/I Server Side Node
1/

Nodes
Node_Name ,Node_ID , Protocol
MBP_Srv_11 11, Modbus/TCP|

A Node name for
reference by the

) Since the ProtoCessor is a Server here, this is the ID of the ProtoCessor (virtu
Map Descriptors. Node. The ProtoCés2 NJ O y NBLINBaSyid Ydz GALX S
protocols.

/==
/I Server Side 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 ,Server ,MBP_Srv_11 ,10001 , 200
SMD_DO_01 ,DA_DO_01 ,0 , Server ,MBP_Srv_11 ,00001 ,200

ProtoCessor1991 Tarob Court Milpitag€alifornig 95035 USAWeb: www.protocessor.com
Tet (408) 964 4433Fax (408) 964 4425Toll Free (800) 3178319 email: sales@protocessor.com



ProtoCessoConfiguration Manual Pagel2of 75

3.3 ProtoCarrier4d85Dip Switch configuration
There are 3 dip switches availatlbe the PotoCarrier 485.

e Ac¢Address Dip Switch
e B¢ Baud rate Dip Switch
e S¢ Secondary Dip Switch

The following sections describe how to set up the dipswitches in the configuration file. To configure the use of the
dipswitchesbuffers need to be declaredingh a5 GF ! NNI @¢a¢ aSOlA2y GKAOK gAff S

Data_Arrays
Data_Array Name , Data_Format ,Data_Array Length , Data Array Functior , Scan_Interva

DA_A , UINT16 1 , ProtoCarrier_ID_A ,2s
DA B , BAUD 1 , ProtoCarrier_ID B ,2s
DA S , UINT16 1 , ProtoCarrier_ID_S ,2s

3.3.1 Configure dipswitches AB7

To configure dipswitches A®7 to adjust the Device JBACnet MAC addressr both, the dynamic parameters
field needs to be added to the configuration file.

Dynamic Parameters

Function , , . , ,
Data_Array_Name Data_Array_offset Descriptor Name Low_Limit High_Limit

Change_Node_ ID ,DA_A ,0 ,Node_Name_A ,1 , 4194303

Change_System MAC_Ad,DA A ,0 , Title_A 1 , 254

3.3.2 Configure dipswitches B B3

To configure dipswitches BB3 to adjust the baud ratehe dynamic parameters field needs to be added to the
config file.

Dynamic_Parameters
Function , Data_Array_Name , Data_Array_Offsel , Descriptor_Name
Baud_Rate ,DA B ,0 ,P1
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3.4 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 recommended that the CONFIG.CSV file be backed up before editing. Oncetledifidel 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 specified
values may be usedbther values may affed®rotoCessoperformance or functioning.

Not all parameters are compulsory for every driver (See the reldteedr manual for details). THeold 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 necesya More detailed information is located in the relevant Driver Maniradluding
settings specific to the drivers being used for a particular application.

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

3.5 Testing Configuration Files witiB8SIMEXE

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

e Open an MPOS prompt and navigate to the directory containing the configuration file.

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

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

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

e Toignoreindividzc f f A\W¢S & dza S &
e The 'end" keyword will stop processing the fjland 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 -cconfig.csy ] [m] 4
Main Menu

Information

W el

DowNnT 03
Upload Configuration fraom Fieldser

Change IF Addr

Figurelll - MB8SIMInterface Screen

Check all screens to see if the file is working correptying particular attention to the Error screen. From the
main meny press "E" to enter the error display screeand examine the errors listedefier to FigurelV). Look
carefully for any System Errors or Configuration Errditsese indicate configuration problems in the configuration
file. Make further adjustmentsetest and download it to thérotoCesar.

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

SRS L ST N

BREEREREE

Modbu
MT
LIIT_STIO

FigurelV: MB8SIMError Screen with Driver Versions

When fle is free from errors (with the exception of "System Overrun" Errd@ynload it using the "D" command
from the main menu of the Remote User Interface.
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3.5.1 Additional worthwhile MB8SIM checks:
e Check the connections defined to ensure that they are as ergect
e Do the same for Nodes.

e Check the Data Arrays to ensure that all Data Arrays defined are there. If too many Data Arragfsiexist
usually signifies that a spelling error exists in the configuratéord that incorrect Data Arrays were
specified in tie 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 errors9 NNB NB | NB aK2gy | a a{e&aidsSy 9NNERBNE
screen.

3.6 Working with the Driver Manuals

'3.6.1 Introduction

The purpose of the Driver Manual is to provide driver specific configuration information. When drivers are installed
in the ProtoCessor the specific combination is assigned a Driver Configuration Code (DCC). diweBGia
combination of drivers listed on the cover. In addition to the specific configuration instructions for each of these
drivers these manuals provide drawings and default configuration files for this combination of drivers.

The Driver Manual coatns a section for both the Client and Server side software drivers. Each section of this
supplement is split into two parts. The first describes the hardware and software included with the ProtoCessor
as well as providing additional information relatitiygetting the ProtoCessor sep and connected. The next and
most important part goes over the configuration file in detaitd provides all the information needed to configure

all of the driver related parameters.

'3.6.2 Driver Manuals as Part of the Docuntation Set

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

a general verview of the configuration fileand then refer to the specific driver supplements for configuration
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 corresporidargldta

points. The choice of function used is critical 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 atte or passive. Once this is determindbe 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 theatktwSpecifying an active
function for a point will enable th€rotoCessoto 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 fundtion wil
mean that theProtoCessoexpects the communications 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 passipiEgnap
on the remote deviceand that passive Map Descriptors 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 pas@ mappingshowever ActiveServes and Passiv€liens 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 messaAClient receives a solicited
message from &erverwhen it asks for it (i.e.: the point is polled).Centreceives an unsolicited message from a
Serverwhen the Serversends the point without theClientasking for it. Cliens that send soliciteé messages are
Active Cliens communicating with Passigerves. Client that receive unsolicited messages are PasShens
communicating with Activ&erves.

4.2 Passive Map Descriptor Functions

‘4.2.1 Server(ServerfPassive)

Serverand Passive functions areeigtical and can be used interchangeably. Beeverfunction will not initiate
any communications but waits to be solicited by a remote device and responds with data accordingBervdre
function will also accept writes and update the associated Patay.

‘4.2.2 PassiveClient(PassiveClient)

The PassiveClientfunction is intended for use where the associated Map Descriptor perfori@$eatfunction
and is connected to an activ@erver The Passiv€lientfunction will consume all unsolicited messages 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 sp&uifier Manual for information on functions supported by
individual drivers.
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§4.2.2.1 Working with Passiv€lient¢ PassiveServerApplications

Data Server Client

Typical Properties
Map Descriptor function used for both

LINR G202t a ! FyR . A&
ProtoCessor is neimtrusive into both

networks, and responds to queries and
rommande nnlv

Network
Protocol A

Network
Protocol B

ProtoCessor

FigureV: - Typical Network architecture

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

Individual drivers have specific requirements for managing passive communicdiignthe following steps &
typically required to change the Actiientside of a configuration file to make it a PassBlent

¢ Remove Adapter/Port t&lientside node

e Change Function froRDBGo Server

e RemoveScan_Interval

e /KIy3aS b2RS L5 (2 NBY23S RS@AO0SQa (I NBSG 5S0A0S
If the Serverside remains passiyehen every Map Descriptor should haw&erveror Passive as its function.
Consequentlythe Serverdevice will write data to theProtoCessd® & 5 | {,land the®lin&davice will read

that data from the same Data mys making the operation of thé>rotoCessomuch like that of a normal data
Serveron 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
mappingl YR OFl'y 06S NXO23ayAl SR o0& (KS dacCdzyOilAaz2yé LI N YSGSH
Descriptors.

4.3.1 Read Block ContinuouKkDB(¢

TheRdbcF dzy Ol A2y gAff NBIFIR I 6f201 27F RI (dndieadsferftidndadit & LISOA
GKS 5FGF ' NNIe& &aLSOAFASRO ¢KS NBFRA& | NS Sdaif NE2N)Y SR 02
parameter.

TheRdbcF dzy OliA2y | f &2 KFa GKS FoAfAdGe G2 LISNF2NY o6KFG Aa |
the point relaed to the Map Descriptor wherBdbcis 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 ReadContinuous with Sequencing (&s).

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 exrthen
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 remotevdee. The write is triggered by a change in

the associated Data Array. If the associated Data Array is updated a write wil] @eenrif the value/s within the

5FGF ! NN @& KI @S Scdrliiten@ K LY NS RS (§ SINE S\ ad vy 2 (I aditesizkeNeeRt F 2 NJ G ¢
driven and not continuous.

‘4.3.4 Write Block Continuous (WRBC)

This is similar to the WRBX functjaxcept that the writes occur at a regular interval rather than on an event
RNAGBSY olFlairad ¢KS FNBI dzSy OsanArkervat K 3.JF ANNRAYISIIESS 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 single data read per trigger. An example from the Envirotronics Driver is presented below:

Example- set time = hour:minute:second

Map Descriptors
Map_Desdoptor_Name ,Data_Array_Name , Data_Array_Offset , Function , Node_Name , SysPlus_Cmc , Par_Data_Array_Nam« , 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 fimstiting the parameter data and then triggering the command by writing any value to Data_Array_Name at Data_Array_Offset.

Parameter data setup:

Offset from Par_Data_Array_Offs{ 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 fundhierwrite 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 Seleoy Data Array which contains the data to be served in the
write.

Ly GKS SEIFIYLXS 06St26 O6FNBY (KS [dziNRBYy S[ dzYSy 5NA @SN f tiaKhta Rriagk eebit ig I (6 OK S a
updated (even if the value remaingy OKF Yy 3SR0 G(KS GKS gNAGS A& GNAIISNBROD ¢KS RNAGSNO)SEG NI O
and forms a message to write this data to the field device.

Only certain drivers support/require the use use of this functiéror other driversawt is 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 | NNI @& KI aistarnetbtiot speciicR 68 G K
RNAGSNDAa Y| ydz f o

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
ProtoCessors implemented. If the application calls for straight passing of data without modifictimugh the
ProtoCessqithen the features in this section will probably not be useful.

5.1 Moves

The Moves 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 Move. This is
necessary so that the data source can be uniquely determined in order to establish source data, ealilisp

that a write through the target dat 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 scan interval is defined default scan interval of 1s is assumed.

A Move operationmust specify the following elements:
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 name of the Data Array to which daao be copied
Target_Offset The offset within the Data Array to which data is to be copied

The following elements are optional:

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

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

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

Defines move functionalitye.g. byte order manipulation. Functions are summari;
in Section5.1.2

The name of a Data Array to be used for coiodial moves. See Secti@nl.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 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)Ttheyet Data Array will be updated.

5.1.1.1 Simple Move Example

Data_Arrays

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 , Tamget Offset
Move_Only , Source DA ,0 , Target DA , 40

55.1.1.2 Special Application: Grouping Data
"The location of data in Data Arrays on tRetoCessois determined by corresponding Map Descriptors. Should a
Clientpoll the ProtoCessofor data spanning morentan one Map Descriptothe ProtoCessowill not know which
al L) 5SA0ONRLII2N) G2 dzaSo ¢tKAA OFy clent{OMRPAzYOSENBR DIl Y 2!
I AASeBESA RSé ¢ NBSG 5FGF | NNI &o Ged&ek @ngth) lthan: the Imbbkdidurd & K 2 dzt
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

ALY

Example

Consider a Modbu€lientneeding registers 40001 through 40050 from mtoCessar The poll lengths used to
obtain this data are unknown.

This could be cordured in theProtoCessoBerver side as follows:

Configuration 1: Map Descriptor 1 serves up 40001 Length 25 :
Map Descriptor 2 serves up 40026 Length 25
If the two poll blocks fall within these two address spahse 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 serves up 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 registare polled in a single poll it will be successful. If
Client polling algorithm keeps a fixed length of &Ad 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 contiguous in the Data Arraynd the Data Array length must b
at least 200. Since Modbus can poll a maximum length of d ZHient cannot poll the requide
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 Application: Separating Responsible Map Descriptors
Responsible Map Descriptors are active Map Descriptors dbatrol the Communicationssée sectiod). Two
Responsible Map Descriptors cannot share the same Data Array Offset due to monitoring functions present in the
kernel (Refer to Sectiof.3for moreinformation). Iftwo 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

= I |=

55.1.1.4 Special Application: CreatinglanWorksSNVT_Switcfrom 2 Modbus registers.

Float Data Array Server Side Data | | 5nvorks Server Map
Array Descriptor

With data from
Modbus address 4020 Tyl | T

Bit Data Array

With data from
Modbus addres 11235
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5.1.2 Function Moves.

Function Keyword Description (byte order is specified in increasing byte address o
byte copies two consecutive 4t integer values to a single 3t integervalue

2.i161.i32 source bytes: [ab][cd] target bytes: [abcd]
2.i116-1.i32-s source bytes: [ab][cd] 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 1t 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 bytesfabl][cd] target bytes: [badc]
2.i16-1.float-sw source bytes: [ab][cd] target bytes: [cdab]

byte copies a single 34t float value to two consecutive it integer values
1.float-2.i16 source bytes: [abcd] target bytes: [ab][cd]
1.float-2.i16-s sourcebytes: [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.i16 source bytes: [a][b] target bytes: [ab]

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

Copies a single 16 bit integer value to two consecutié 8oyte) integer values.
1.i16-2.i8 source bytes: [ab] target bytes: [a][b]

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

And

Or see Logic section below

Not

FigureVI ¢ Available Functions for Moves

§5.1.2.1 Special Application: Splitting floats for Integer protocols

Data_Arrays

Data_Array Name , Data Format , Data_ArrayLength

DA1 , int16 , 10

DA2 , Float 5

Moves

Function , Source_Data_Array , Source_Offset , 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 ®B& topied to locations 6 and 7 in
int16 Data Array DAL. If the float value is represented by the bytes [abcd] in byte addresgtwedehe values in
DA2 will be [cd] at offset 6 and [ab] at offset 7.
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55.1.2.2 Special Application: M10K Moves

" This move copiesvo consecutive 1it integer values to a single 3#t integer value in Moduli0000 (M10K)
format. Registers are transmitted in the order of higiuer byte first low-2 NRSNJ 0e8iGS aSO2yR 64.
format.). This move is often used in conjunctiothwhe ION 7600 PLC.

Example

A 16bhit register contains the value 12AB Hex.

e High order byte = 12 Hex
e 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 registas, according to the following
relationship:

e HighOrder Register = value 10000
e LowOrder Register = valumodulus 10000

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

value = registerhigh x 10000 + registerlow

Example
Value 12345678 is pasd inunsigned32-bit Modulus10000 format.

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

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

Registerhigh:1234 = FB2E Hex
Registelow: -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 DataArray , Target Offset , Length
2.i161.i32m10k ,DA1 ,0 , DA2 ,0 , 2
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55.1.2.3 Special Application: Move_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 from a Complex data object and moves it to a string array.

ProtoCessor1991 Tarob Court Milpitag€aliforniag 95035 USAWeb: www.protocessor.com
Tet (408) 964 4433Fax (408) 964 4425Toll Free (800) 3178319 email: sales@protocessor.com



ProtoCessoConfiguration Manual Page26 of 75

5.1.3 Task Moves

If a Task_Name is defined the move will become a repetitive task and the data will beedijpaiea regular basis. The time between updates can be set using
the Scan_lInterval 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 interdaof 1s is assumed.

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

Data_Arrays
Data_Array_Name , Data_Format , Data_Array_Length

Source_DA , Float , 200

Target DA , Float , 200

Moves

Function ,Source_Data_Aay , Source_Offset , Target Data_Array , Target Offset , Task_Name , Scan_Interval
Move_Only , Source 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 ¢combiotvalues in
a Data Array as compared with preloaded customized criteria.

e ¢KS dza SNJ

0dzA f Ra |

in a target Data Array.

at! ¢c¢9

wb 5L5

GFroftsS 27

Ld o 6 SNDBE ODAYNBRIG22F

b h ¢ o&d defihdd and BnkeNJo ¢ Bata¥atray lodatiord

e A pattern is built based on the values in the Data Array at run time by the move function.

e The pattern built at run time is compared with the preloaded table of patterns.

pattern must mach exactly. If the preloaded pattern contains a wildcard {fat 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 target Data Array at the

specified location.

e If the pattern does not match ang ¥

5L5 bhte

e LT I at!

0S 3ISYSNI (SR

In the example below

al ¢/ 1 ¢

¢t¢c9wb 5L5

O2YO0AYylLGA2Y 2F

iKS

bht¢

LINE YLIG Ay 3

LINBt 2F RSR
& (i Nffe yafrespoyiding \alaefwal e storedfin tRezadggt Rata Array.

0KS dza8NJ (G2

n @FftdzSa Ay

LIS NF 2 NI-LJ& & i 8 Koetic amd Nthré tReYstatus as a single number 0 thru 8.

Data_Arrays

Tokens

Status , Int

4
1

Data_Array_Name , Data_Format , Data_Array_Length

, Byte

LI G G SNy a

Ay GKS

RR |
Rioto2dssBoam &

Consider the following combitians of 4 valueshere * is a wildcard. The token starting with the wildcard will not

be compared.

Data Arrayvalues

Status Description

Status Value for Devic

37 46 46 2 Good 0
36 * *  2( Channel disabled 1
* 45 * 20| Faultindicated2 2
* 43 *  2( Fault aeration indicated| 3
* * 45  2( Spacing indicator 4
* * 43  2( Zeromatc channel fault| 5
* * 42  2( Empty Pipe 6
* * 37 20| hi/lo flowrate 7
00 00 00 ( comm. Error 8
None of the above 111

ar

51 G
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51.41¢l 0t $

Section Title

Offset_Table

2 T Confighrat®mNakaniple

Column Title

Function

Legal Values

Offset_Table_Name

Provide name for Offset Table

Up to 2 alphanumeric characters

Table_Index_Value

A unique value that will be stored if th
pattern matches

The pattern:
cd Aa GKS RSEAYAGSNI

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 the Tabl Number of tokens in table string shou
. bethe same as length under Moveks
string
Offset_Table
Offset_Table_Name , Table String , Table_Ind& 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 ,5 4
SPR4052 * -*-42-20 , 6 , 4
SPR4052 * -*-37-20 e 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 D&a_Array Target Offset Length ' unction Offset_Table_Name
Match-
Tokens 0 , Status 0 4 AT SpR40S2
pattern
¢CKS a{GlFdGdzaé¢ 5FaGF ' NNIX & gAftt O2yil Ay 2yfeée (GKS ydzyo SNA
GKS ac¢21 %syaé 5 G !
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5.1.4.3 Table String Composition

Source Data Array| Source Data Arra : o
Y y Build Pattern Description
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 15.13 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 moved 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 and can also be in the source or destination Datdt Array.
simplyneeds to be declared in the Move instruction parameters.

A conditional move needs to be schedililby the kernel for processing and therefore requires a task name and
scan interval.The Parameters 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_(@fset 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

The number of consecwi# source Data Array values to be moved to consecu
target locationsstarting at the respective offsets

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_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 continuous task on
ProtoCessothat is executed at the scan interval specified.

The time interval at which the task will be repeated. A task namet imeispecified if a
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 move the data from one of two source locations based on the status of bit 1 or 2 of the conditionar&atdf Ait 1 is
high, then the data from Source_1ilvbe 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 , Corditional_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 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 the Data Arya are bitsbut analog data types will work as well.

Moves
Source_Data_Array

Target_Data_Array Target Offset Length

Source_Offset 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 validity is detearmdrtbdough which write operations are routed.

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

In this
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5.2 Mathematical functions

Mathematical functions implement subset of math functions of Data Array valBese singl@perator functions

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

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

Operator (csv text

Mathematics Operator

ADD

SUB

MULT

DIV

GTE

LTE

GT

LT

EQ

NE

SQ

Square

SQRT

Square root

PR

%

5.2.1 Math Function as a Moves Function

The length of the Move defines the number of input operands. For binary operators BNIEOMULT DIV] all
operands are combined and a single output is produced. For the unary functions BQIRIh output is piduced

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_SDA1 ,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 inmlties 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 operdgions, I YR 2y S 2dzi LJdzi R Gl € 20F GA2Yy ® 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 and 1 for ®RT SQ) 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 (gual)and 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 throbgt

DAO: output Data Array

DOO: output Data Array offset

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

'5.2.3 Math Usage Example

Math
Task _Name , San_Interval ,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 operatio

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 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 DA 5 ,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]%s & Da_2[0] so DA_5[0] will contain 50.

Optional Fields

Length Specifies the number of consecutive source Data Array values from all defined source Dats
6833 5! Lm X5!'Lnuv G2 0SS 2LISNI SR 2y | ysirting
at the respective offsets.

Task_Name | If a task name is specifiethe move operation becomes a repetitive task on trtoCessar

Scan_Interva

Specifies the time interval at which the task will be repeated. A task name must be specifi
sa@n interval is specified.
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5.3 Logic

Logic functions implement Boolean functions (True/False statements) of bit Data Array values-oj@nafier logic can be incorporated into Movdsut
Multi-operator/operand logic must be defined in the Logic block

‘5.3.1 Logc as a Moves Function

The length of the Move defines the number of input operands. For binary operators (2RIl operands are combined and a single output is produced. For
the unary operator [NOT] an output is produced for every injpud is storedn sequence starting at the output location.

‘5.3.2 StandalonelLogic

The logic definition allows up to four source data locatiansto four logic operationd YR 2y S 2dzi Lddzi RIFGF €201 GA2Yy ® h LIS NI
operated on in the sequence inhich they have been defined. Logic functions consume 1 or 2 stack variables as inputs (2,foRAdd 1 for NOT) and
leave the output on the stackeady to be used by the next defined logic operatidhe output of each operation becomes an inputth@ next operation

along with the next defined operand.

Fields Specific to the Logic Definition

DAI1...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@r, 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 following operation:

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 requird for the ProtoCessoto scale data before
passing it on to the receiving devices. This can be accomplished in three different placesPimttieessor
configuration:

e IntheClientSide Map Descriptor section by adding scaling parameters.

e IntheServerSde Map Descriptor section by adding scaling parameters

e Inthe Moves section by adding Scaling Parameters.

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

5.4.1 Map Descriptor Scaling

For the first two cases where keywords are addeth® map descriptorsthe four 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. DefaulD
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 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

55.4.1.1 Scaling function exampleConvertingCelsius to Fahrenheit:

‘The following portiorof a Map Descriptor example shows the settings required for a Client Map Descriptor to take
a Fahrenheit temperature reading and store it into the Data Array as a Celsius value. Note that these parameters
do NOT define the data rangdus a temperature 65500 F will still be properlgonverted

Data_Array_Low_Scal , Data_Array High Scal , Node Low_Scal¢ , 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. Doinglitig this.way often provides more visibility as it is then possible to view
both scaled and unscaled data in the data arrays. The keywords for scaling in the moves section are different from teschifatprikeywords in order to
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 indsirce Data Array

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

Target_Low_Scal€

Scaling zero in Destination Data Arr,

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

Tamget_High_Scalg

Scaling max in Destination Data Arr

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

§5.4.2.1 Moves Scaling function exampteMultiplying values by 10
‘The following move example shows 5 values being mdwat one Data Array to another (DA_Unscaled=>DA_Scaled). During the tmewalues are

multiplied by 106 SOF dza S GKS aO0FfAy3 LI NFYYSGSNB adrkdsS GKFG a! @I f dzS FNBIK S ¢l-2NBVEG ¢
Again these do not represent limitand so a value of 500 would also be scaled properly and end up as 5000 in the Target Data Array Offset.

Moves

Function ' ' ! ! ! : : . ! ! :
Source_Data_Array Source_Offset Target Data_Array Target Offset Length  SourcelLow_Scale Source High_Scale Target Low_Scale Target High_Scale

Scale , DA_Unscaled ,00 ,DA_Scaled ,00 "5 ,00 ,10 ,00 ,100

ProtoCessor1991 Tarob Court Milpitag€alifornig 95035 USAWeb: www.protocessor.com
Tet (408) 964 4433Fax (408) 964 4425Toll Free (800) 3178319 email: sales@protocessor.com



ProtoCessoConfiguration Manual Page37of 75

5.5 Packed Bit Function

Thepacked bit format is a special case of an unsigned 16 bit integer. 16 bits of data are stored as a single unsigned
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 them to &Clientas 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 been set up as 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 eyemd each has a corresponding integer value determined by th
binary contribution it makes to the integer value. For exampiel0 has an integer value of 1024 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 fubardwae shutdown and a

6adzy 27

0KS @It dsSa

ol GdSNE

RAAOKI NBS

Gdzy LI O1 SR

F2N) GKS hatNNB a L2y

0§KS AYRAQGARCdzZ ¢

gKSYy GKS AyiS3ISNI Aa
the following diagram.

RF G

oAl

16 Bit
Client Unsigned
Integer
1034
1024 + 8 + 2 = 1034
Bit
Array 1024 8 2
|15|14|13|12|11|10|9|8|7|6|5|4|3|2|1|O|
L ) £ > @ 'S 'S 'S 3 S @ @ 2
\ §§§®&6Q§O&O§Q§§§§@%§
& g o &g &8 &S S E
& L sgFe s &
< & o gb"’ od" s v ¥ $§ g &
& S 9 <
Server
FigureVIll- Packed Bits Activated
Example Configuration:
/I Example of Packed_Bit operation
..
Packed bit is enabled merely by

Data Arrays

DA_Alarm_01

Data_Array_Name

, Data_Format
, Packed_Bi

, Data_Array_Length
, 3200

declaring the Data Array to be of type
PackedBit

/I Client Side Map Descriptors

Map Descriptors

Map_Descriptor_Name , Data_Array_Name , Data_Array_ Offset , Node_Name , Function
CMD_PI_Alarm01_01 ,DA_Alarm_01 ,0 ,UPS_01 , Rdbc

/I Server Side Mapd3criptors
Map Descriptors
Map_Descriptor_Name , Data_Array_Name , Data_Array_Offset , Node_Name , Function

SMD_ Alarm0O1_Battfai , DA _Alarm_01 1 , SVR_01 , Server
SMD_Alarm01_Hdwsh , DA_Alarm_01 3 , SVR_01 , Sewver
SMD_Alarm01_Rectfse , DA_Alarm_01 , 10 ,SVR_01 , Server

,Address , Length
, 40289 )1

,Address , Length

, 100 1
,101 1
, 102 1

Notes:

1) Data_Array_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 pition
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5.5.2 Unpacking multiple integers at a time

The example above shows how the Data Array offsets work for 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 offeebffsets

dzaSR 2y GKS GAy{iS3ISNE aARS 2F (GKS 5FGF ! NNI},andtha t £ NBTFS
GoAlGé AaARS gAft NBFSNBYOS GKS oAl 2FFasSd Ay GKS al Ll 5
correspondto bit offset 16 integer offset 2 will start at bit offset 32nd so on. This can be seen more clearly 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

The explanation above discusses the use of packedshat teanslation between integer and bit data types. Other
data types can be associated with packed bit with varying degrees of susgésis important to understand what
happens in these instances.

CAUTION: All moves out of a packed bit Data Arrayrea¢ed as bit moves. This means that moving data from a
packed bit Data Array to an integer Data Array will NOT result in the destination array being populated with the
packed integer version of the packed bit arrays. Inste@th binary value will gets own offset in the integer

Data Array.

55.5.3.1 Assigning floating point Data Types to Packed Bit Data Arrays
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 #ioating 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 Briaps

A byte value will take up only the least significant 8 bits of a packed bit word allocation. Therdfiere mapping
multiple bytes into a packed bit arrathe information will be mapped to bit offsets that skip every second group
of 8 bits. The fst byte will be found in bit offsets-B, the second byte is found in bit offsets-28, and so on.
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55.5.3.3 Assigning 32 bit integer Data Types to Packed Bit Arrays

" Protocols that use 32 bit integers as a data type are uncomronfor those that require this fonat unpacked
the packed bit Data Array uses two consecutive word offsets to unpack one 32 bit intétpethe 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 anl a value of 65538 would create bit values of 1 in offsets 2 and 32. Note that the next 32 bit integer will
need to be mapped to offset 2 because of this.

55.5.3.4 Moving data to and from Packed bit Data Arrays

tis possible to move data to and from packed bitdDArrays using moves. Note howeytrat care must be
taken with the data type of the Data Array being used to move data to or from. Almost invaddigacked bit
moves are treated as bit moves. The one exception is when moving data from an ID&geArray to a bit Data
Array, where the move will be treated as a word move. Therefore Data Array offsets are stated, iexbipt
where moves from integer Data Arrays to bit Data Arrays are concerned.

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

The move changes the indexing from byte to integer.
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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 initialigpdcified values.
The Preloads are defined in a configuration file and loaded once when the configuration file is loaded as the
ProtoCessor starts.

It is also possible to use the ProtoCessor scripting language to have the ProtoCessor load a configaratid
then poke values into the Data Arrays. or more information on this technique call FST Tech Support.

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 peloaded. TheData
Array must exist or be defined in the configuration fi
and its definition must precede the preload th
references it. If not, System Error Message 10117 W
be printed.

Up to 15 alphanumerig
characters

One of the following:
Data_Aray_ Offset
Preload_Data_Index
Location
Data_Array_Location
Data_Array_Index
Buffer_Offset

The location in théata 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:

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

Any number ¢ may be
specified with a fractional

Complex Ata Objects (CDO) then the kernel stores { part, e.g.
Preload_Data_Value | . A : oA A = i
Preload_VaIu; gl fdzS 02 U0UKS 202SOd0a WwWt]|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.
o] 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_Array_Formét
Data_Format

apply the value specified using th
Gt NBf 2F RY5 1 4 g +nof toz%confused)
with the format of theData Array.

Uint32, Int16, Int32, Strind,

Preload_Obj_Name

If this parameter is specified then the kernel takes
value specified by the parameter and uses it to assig
Wb | Y S Q Dain2Arraydbjéct if the Data Arrayis an
array of Complex Data Objects (CDO).

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

® Strings: This hebeen tested with strings up to 320 characters long. Leading and trailing spaces and tabs are dgnureas cannot be used

" Must be specified as String if Preload_Value is String.

and support for other special characters is unknoormat must bet LISOAFASR & W{¢wLbDQ®d ¢KS Ol as

2F

ProtoCessor1991 Tarob Court Milpitag€aliforniag 95035 USAWeb: www.protocessor.com
Tet (408) 964 4433Fax (408) 964 4425Toll Free (800) 3178319 email: sales@protocessor.com

iKS



ProtoCessoConfiguration Manual Paged2 of 75

5.7.3 Limitations and Operational Considerations
e Eat Data Array location to be preloaded requires its own preload line in the configuration file.

e It is important to ensure that the value specified is compatible with the format of the data greay.
Integer arrays cannot be preloaded with numbers thattain fractions.

e Preloads cause Data Array updates. The ProtoCessor kernel does not differentiate between 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 assotél with a Map Descriptor using the Writsn-update (Wrbx) function or a Rdbx
Fdzy QG A2y &S { te pietoddiwill $riggér kHeRvdre KRéefer to Sectidn3.3 for more
information.

e ¢KS Wt NBUCANMISIHQI IYdzath y2G oS O
CKS Wt NBft2FIRYS5FGFPC2NXIEGQ (St
Wt NBf 2F RYS5F G p+FfdzSQ LI N YSGSN
value is cast to a byte before being stored in the Data Array.

2y FAdZASR gAGK GKS T2
f GKS {1SNySt K2 g
Jb 9 El YLIheSprelodd¥ Wt NBf

'5.7.4 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 configuratiorerror.

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

Note: [F GKS F2NXYIFG 27F §KS thenthdHafué 115vH didt be Istbiddl-ag Bit fadiaysdcan oriiye
store 1 and 0.

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

Data_Arrays
Data_Array Nam , Data Format , Data_Arra:
DA 1 , FLOAT , 20
DA 2 ,BYTE , 20

The value 25will be stored

Only numbers in the range-P55 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 castto a
floating point numbe.

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 number®reldad_Data_Format
must also be specified with one of those formats. Preload_Data_Format must be cast so 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_Valu¢ , Preload Data Forma , Preload Data_Inde
DA 1 -1 , FLOAT , 0

5.7.7 Example 4¢ Load a Valueg 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

'5.7.8 Example & Load a Value Strings (1)

Strings can be stored in Data Arrays of any 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 storeltaracters 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_Datalndex
DA_1 , Revision 123aA , STRING 1

¢KS aiNAY3I WwwS@PAaAizy mMHol! Q Aa ad2NBR adlNIAYy3I Ay GKS
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5.7.9 Example & Load a Value Strings (2)

Data_Arrays

Data_Arrg_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 faind in the 1st element of th®ata Arraywill be 0x4241(Ascii value of Adnd the value found in the

2nd element will be 0x444@scii value of B)A UINT3Data Arraycan store 2 characters per element.

5.7.10Example 7¢ Load a value Casting

Data_Arrays

DA 1 , FLOAT

Data_Array_Name , Data_Format , Data_Array_Length Both Data Arrays are
20 formatted as FLOAT and are

DA 2 FLOAT 20 ! therefore 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 FL@#&dy. Thus the value 25Will be

storedin the 1st element of DA_1 and the value 1 in the 1st element of DA_2.

'5.7.11 Example & Load an Object name

In the example below a Complex Data Object for Analog Outputs is created withjetls. The preload sets the

VIYS 2F (GKS mal 2062800 O6AYRSE n0 G2 GKS adNAy3
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

Wi
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5.7.12Example & A short cut

In the example below prekds set the values starting at the offset 0 in the Data Array named DA_1. The ++
operator in the offset 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 Fomat ,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

DA 2 , 2 , FLOAT ,
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6 NODE MANAGEMENT

6.1 Node Status Function

The Node Status Function provides the communication status betweeRntteCessoand the nodes. The online

status of a particular node is indicatén the Node Status Data Array. If the communication status is good then the
Node Status is set to 1. 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 theistaddress of the node.

If seven nodes are connected to tReotoCessgiwhen the first node having node ID 5 is onlitiee 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 Aay 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_Arrg_Functiort P PP ¢ ¢
- - 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

Ifyouhaved 62 y2RSa ¢AGK GKS al YS
such casesach No@ can be assigned an Alias_Nodewlich can be used to provide node status.

Typical Data Array Parameters are:

b 2 RS L 5theaNbde BtatulzNandiich RSdgdcribed above N8 not wbrk soBdddly.(IK |-y

H

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 for the Data Arrg Refer toAppendix C.2.2or a full list of legal valuedlone

Example:

A Data Arrayhas been defined to reporthe status of the nodes in the configuration using the Alias_Node HAch Node that has been allocated an
Alias_Node_ID will have the corresponding bit in reta Arraya S (i k dzy & S

6l 8SR 2y df MSDayi AReS Ganctignii | (i dz&

Data Arays
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_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
e Ifanode does not have an Alias NodeRIBFAY SR (KSy GKFd y2RSQa adlidza sgAftft y2i
e ¢KS !'ftAlLAyYyb2RSYL5Qa OFy 068 lyeée LRaAlABS sK2tS ydzYoSNI Ay Of dzRAyY 3

0SOl dza §

0S NBTESOU

I SNE d
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6.3 Node_Retire_Delay

This is a connection parameter. WherPeto@ssoris started upit polls all nodes. Nodes that respond within
the specified timeout period (seconds) will be marked onlilNades failing to respond within the timeout period
will be repeatedly polled for the length of time specified in the NodeirBeDelay parameter (minutes). Once this

period has expiredthere will be one further poll and if the 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 iddntif

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 sifistd in a configuration file and are fixed. A growing numbemwever, may
be changed dynamically using 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 icall ib th i f
Node 1D Nodes is par.am_eter typlc_:a y descdab the Server device address o
- communications session.
Similar to changing the System_Node_ID but specifically designed fq
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 consist of a Server and Client side. The Client side of the ProtoCessor reads
data from the Server device. The Server side of the ProtoCessor then serves thigsréatate Client nodes using

I RAFTFSNBYy(d LINRG202f @ ¢KS O2yFAIdNI A2y 2F GKS t NRG2/
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 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 the Node_ID of a designated node so that its new Node_ID is the value found in the Data Array. This
is illustrated in the in the following diagram.

ThisnewNodepL 5 OlFy 6S al @SR (2 GKS NBIA&GNER adevicdiskattsiup A G A&y
again the stored value will be used.
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6.4.3 Remote Client finds a node whose Node_ID is dependent on the data read from
the downstream remote Server device.

Remote Client

]

Server Side

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
takes Node_ID from
configuration file.

Server Side

Client Side Client Side

Polls for Data

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
Device

Remote Server
Device

6.4.4 ProtoCessor Configuration Example 1
The ProtoCessor weties DA_NODE_ID_NEW offset 0. When the data is updhtdProtoCessor looks for a

Y2RS YIFIYSR WYbh59ymQd LT | GFLEftAR 2yS Aa F2dzyR (KSy (KS
will print a message reporting the change.
Dynamic_Paramets
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 dDvislidated 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 inclusiitas, K i oAt € 221 TFT2NJ 6KS y2R
found, the Node_ID will be changed to the new value.
Dynamic_Parameters
Function , , : 9 ) )
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 ProtoCessor watches DA_NODE_ID_NEW offset 0. Each time the data is ubdated

t NE(G2/ Saaz2N) t221a F2NI I aSO0GA2ySyAlyNRI KBK 20828/ TREAA (FAS B AGH f
W5 SAONRLII2NYbl YSQdd LF AdG FAYRa 2yS FyR (G(KS ySg @t dzS
changed and the ProtoCessor will print a message reporting the change.

Dynamic_Parameters

Fundion, , , Data_Array_Name s , ,

Descriptor_Name Data_Array offset Low_Limit High_Limit Save
Change_System_Node, Il , Bridgel , ,0, , 0, , 255, ,Yes
DA_NODE_ID_NEW

The Low_Limit and High_Limit parameters may be omitted in which ttess Node_ID is not validated against

them.

The save value enables or disables making the change permanent., tfievealue will be stored and used next
time on startup as the SYSTEM_NODE_ID. |thdochange will only remain until the next powercts at which

time the value in the configuration file will be used.

6.4.7 Dynamic allocation of the BACnet MAC 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_Not®2 parameter it also causes the firmware to write to the underlying PIC on

the ProtoCessor to have it start using the new ID.

Dynamic_Parameters

Function ,
Descriptor_Name
Change System_MAC_Add , Bridgel

, Data_Array_Name . 5 :
Data_Array_Offset Low_Limit High_Limit Save
, ,0 ,0 , 255 , Yes
DA_NODE_ID_NEW

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

If it

OKIy3dSa FyR (KS ySg ydzvyoSNI Aa
ONAR3IS 4K2aS WeAltSQ YIGiOKSa

@ t A Rguratibnyfile NBcynBe8 ontil@K Sy G K
i K fhe \RIScacD NG SyEie2nNNodE HIYIS Q A &

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

The LowLimit 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_Addf.No, the change will only remain until the next power cyaewhich
time the value in the configuration 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 isepter than the high valud.
Desc=%s"
This message is printed when evaluating a Dynamic parameters task whe
DynParam:#2 Err g P N Y P

Fdzy OGA2y T
characters

W/ KFEy3aSyb2RSyYL5QD ¢ K

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

While trying to change the Node_,lEthe ProtoCessorcould not find a node
6K2aS yLYS YHG0OKSa G(KS GFa% Qa wsS$

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

The Node_ID was not changed because the dynamic value extracted from
did not satisfy the validation. Check that the devices have been corr
configured. Possibly apping of DA and offset need adjustment.

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

This message is printed each time the Node_ ID is successfully up
dynamically. You may ignore this message if it confirms your expectations

This message is printed when evaluating a Dynamic parameters task whe

failed. Lo=%Id Hi=%ld Rqd=¢
Node=%s

DynPara:#6 Err. . . N PR SN
Y Fdzy OGA2y I W KFy3sy{aaaSyyub2RSyL g
DescName=%s too long. ] . .
maximum length of the descriptor is 32 charactrs.
DynParam:#7 Erl The value extracted from the DA to be used as a dynamic parameter is ¢
System_Node_Id Validt| 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 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
Wik 3Sp{eadSYyb2RSYL5Q 2N ¥/ KIFy3Sy
You may ignore this message if it confirms 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.

8 Edit the configurationdownload the modified configuration and reset tiRrotoCessofor the changes to take

effect.
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7 TIMING PARAMETERS

Under normal operationthe ProtoCessowill send a poll request to 8erverdevice and that device will reply with
a response. The amount of time between successive poll requests is call8dahenterval. The time between
receiving a response fromServerdevice and the next poll request is called tell_Delay

If the ProtoCessosends a poll requesand theServerdevice does not send a respondes considered a timeout.
The time theProtoCessorwaits before declaring a timeout can be adjusted by fhimeout parameter. If a

timeout occursthen the ProtoCessowill retry the poll request a few times (number of times tried is specified by

the retries parameter). The interval betweeartriesis specified by th&®etry_hterval. TheProtoCessowill send
poll requests at the end of eacRetry_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 the communications have beenestablishedthe ProtoCessowill wait for a period calledProbation_elay,
before marking the node as online.

Note 1: The £ Timeout parameter monitors the time between characters in a msge. 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 ardigured and what
the defaults will be if they are not configured.

Parameter Default Value Where Used

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 arieout. The driver des nothing until a response
is received or the timeout period has expiredhus if a connection has two Nodes and oreddlis producing
Timeouts this will have the effect of slowing down communication for the otkede in the sense that the driver
doesnothing while the timeout timer is counting up to its setpoint. Once there is a timeout onNmue, 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 D0% 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 isent, the line drive must be turned off to allow other devices on the network to assert their line drives.
Because the assertion and -dssertion of the line drive is not instantanegs®me time needs to be allowed
between asserting the line drive andrebng the messageas well as between the end of the message and de
asserting the line drive. This time 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 iBr Off are set to 1ms by
default, and need not be declared in the connection parameters unless the application requires the line drive times
to be adjusted.

If Line Drive times are set incorregtthen truncated messages and noise occhither the timeset is too long in
which case it could be truncating another devices messagthe parameter is too shortausing truncation in the
ProtoCessd®@a Y Saal 3So

For R&32 the Line_Drive parameters default to 0.

Example

/I Client Side Connections

Connegtions

Port i3aud ;Darity i)ata_Bits 1Stop_Bits , Protocol ;DOII_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 cabe enabled by specifying
Line_Drive_On and Line_Drive_Off as1zero values.

7.2 Suppressing Squelch on Half Duplex Communications

Many halfduplex serial communication channels generate noise when the channel switches direction (typically at
the end of a tansmission bursf)causing spurious data to be received at either end. PhetoCessokernel
implements a useconfigurable 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 using poll and response messages this leads to four possible instances of
squelch generation:

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

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

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

The first two are examples of what is termed TX squetebeived by the 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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Thetiming diagram illustrates the four instances of squelahd also identifies time intervals controlled by two
connection parameters.e. squelch_timer_tx and squelch_timer_rx. These timers are activated at the appropriate
moment, and for their duratiorprevent reception of data. The squelch_timer_tx starts at the end of a transmission
(as defined by RTS becoming inactiae)d the squelch_timer_rx starts at the end of a valid received message (as
determined by the protocol driver). Note that the squeltimer_rx is only relevant to slaves as masters will in any
event disregard any spurious data received after a response.

@ Squelch_timer_TX

% @ Squelch_timer_RX
@ Turnaround_delay
(® Poll_delay
@ Squelch received by master after

3 32y e ® >
[ [ | | |
T T | | _
| | | |
| | | |
| | | |
RTS
—_—= | |
. I — .
: : : Legend:
Master % / / : : : V / @ Line_drive_on
| | | @ Line_drive_off
| | |
|
|
|

RX

poll.
Deleted by Squelch_timer_TX
Squelch received by master after

response.
@ Deleted by Kernel before next poll

Squelch received by slave after poll.
Deleted by Squelch_timer_RX

Squelch received by slave after

RTS

response.
Deleted by Squelch_timer_TX.

>

N7

Slave

FigureX Timing Diagram: Line Drive On/OQffx and Rx Squel¢cPoll Delay Turnarownd Delay.

7.2.1 Setting Parameter Values

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

Turnaround_elay This is the time the &vertakes to initiate a response after having received a poll. The C
connectionmust have a Squelch_Timer Tx value less than the turnaround delay.

Poll_Delay This is the shortest time th&Client will wait between receivig a response message at
initiating the next poll. The Serverconnection must have a Squelch_Timer_Tx value less
the poll delay.

Example:

Connections
Port , , , , ,

Squelch_timer_tx Squelch_timer_rx Turnaround Delay Line_drive_On Line_drive_ @
P1 , 0.06 ,0.01 , 0.050 ,0.001 ,0.001

7.2.2 Statistics

Each connection keeps track of the number of bytes suppressed as a result of TX and Rx squelch timers. These may
be viewed in the connection statistics screen.
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