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What is Channel Access (CA)What is Channel Access (CA)

A sA standardized communication path to a process tandardized communication path to a process 
variablevariabless
–– TTo o communicate with communicate with an IO channel or softwarean IO channel or software

–– Frequently a process variable is a Frequently a process variable is a field within a recordfield within a record within within 
a database within an IOCa database within an IOC

An integrating layer for An integrating layer for software modules in the software modules in the 
control systemcontrol system
A callable interfaceA callable interface
–– LibrariesLibraries of of functions (functions (subroutinessubroutines))

A network protocolA network protocol



Why Use Channel AccessWhy Use Channel Access
Callable interface designed for Callable interface designed for 

–– EEasasy use by y use by casual applicationscasual applications

–– More complex uses required More complex uses required by system software componentsby system software components forfor

»» operator interoperator interactionaction, , alarm managementalarm management, , data data archivarchival al ……

OperatingOperating System and System and CPU CPU AArchitecturerchitecture IndependenceIndependence
–– SSilent data conversionilent data conversion

–– Portable interfaces for asynchronous interactionsPortable interfaces for asynchronous interactions

NetworkNetwork TransparencyTransparency
–– Identical Identical access to remote and local channelsaccess to remote and local channels

Isolation from system software changesIsolation from system software changes

EfficiencyEfficiency
–– HHost ost local local IO channelsIO channels

–– NNetwork remote IO channelsetwork remote IO channels



Client ServerClient Server

ClientsClients
–– Instantiated when process variables must be viewed or manipulateInstantiated when process variables must be viewed or manipulatedd

–– Connect full duplex byteConnect full duplex byte--serial virtual circuits to serversserial virtual circuits to servers

–– InitiateInitiate requestsrequests
»» Reads (gets), writes (puts), subscriptions (monitors) etcReads (gets), writes (puts), subscriptions (monitors) etc

–– Receive and process corresponding responsesReceive and process corresponding responses

ServerServerss
–– Instantiated where process variables need to be publishedInstantiated where process variables need to be published

–– Receive requests, process them, and send responses Receive requests, process them, and send responses 
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Asynchronous Nature of CAAsynchronous Nature of CA

CA does CA does notnot ttransmit a request and then wait for its ransmit a request and then wait for its 
response to arrive withinresponse to arrive within each library call each library call 
Requests are Requests are queued from within library callsqueued from within library calls
–– Requests are transmitted only whenRequests are transmitted only when

»» YYou askou ask, or t, or the he queue reaches maximum capacityqueue reaches maximum capacity

Requests areRequests are serialized serialized 
–– The client library, virtual circuit, and server library all workThe client library, virtual circuit, and server library all work

together guaranteeing that requests are executed in the server together guaranteeing that requests are executed in the server 
preserving the order in which they were received in the preserving the order in which they were received in the 
client libraryclient library

Data fetched is generally not immediately availableData fetched is generally not immediately available



Why is CA Asynchronous?Why is CA Asynchronous?

Combined operationsCombined operations permitpermit more efficient more efficient use of use of sharshareded hardware hardware resourceresourcess
–– buses, networks, interrupts, etcbuses, networks, interrupts, etc

»» Reduction of collisions, improved packet packing, Reduction of collisions, improved packet packing, ……

Combined operations can be more efficient when passing throughCombined operations can be more efficient when passing through softwaresoftware
layerslayers

–– Operating Operating systemsystems, librariess, libraries
»» Reduction of context switches, mutual exclusion locks, Reduction of context switches, mutual exclusion locks, ……

Parallel processingParallel processing
–– Sometimes it is useful to perform labor on a local processor whiSometimes it is useful to perform labor on a local processor while several le several 

operations are completing on remote processorsoperations are completing on remote processors

Process controlProcess control is asynchronousis asynchronous by natureby nature
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Methods of SynchronizingMethods of Synchronizing

CCallbackallback based response notificationbased response notification
Some simple programs prefer for the library Some simple programs prefer for the library 
to directly update their variablesto directly update their variables
–– DData fetches ata fetches of this type of this type are are guaranteed to be guaranteed to be 

complete after successful completion status is complete after successful completion status is 
returned from completion blocking functionreturned from completion blocking function



EventEventss
In a process control system, application In a process control system, application 
programprogramss must be prepared to respond to must be prepared to respond to 
any one of a number of asynchronous any one of a number of asynchronous 
eventsevents
Events include hardware or software Events include hardware or software 
state changesstate changes
–– limit switches, flow indicators, out of range limit switches, flow indicators, out of range 

analog channels, software exceptions, etcanalog channels, software exceptions, etc



SubscriptionsSubscriptions

Clients subscribe for updatesClients subscribe for updates
–– Clients specify triggering event Clients specify triggering event —— currently one ofcurrently one of

»» Value change (default dead band)Value change (default dead band)
»» Value change (archive dead band)Value change (archive dead band)
»» Alarm changeAlarm change

–– Clients specify the content of the data capsule that is to be seClients specify the content of the data capsule that is to be sent nt 
with each updatewith each update

Monitoring the serverMonitoring the server’’s state this way s state this way can can reducereduce network network 
loadload
–– RequestRequest message soliciting update need not be sentmessage soliciting update need not be sent

–– Updates need only be sent on changeUpdates need only be sent on change



EventEvent DeliveryDelivery
EventsEvents are serializedare serialized
–– A perA per--client client queuequeue isolates high priority event posting agent from isolates high priority event posting agent from 

lower priority server agentlower priority server agent
»» When client event consumption is slower than event productionWhen client event consumption is slower than event production

Quota limits maximum queue sizeQuota limits maximum queue size

–– Last event on queue is replacedLast event on queue is replaced

–– Events are deliveredEvents are delivered in the order in the order of occurrenceof occurrence

CA client applications using CA client applications using subscriptionssubscriptions
–– Use callback based notificationUse callback based notification

–– TTend to be end to be state change scheduled state change scheduled —— with a short code stub for each with a short code stub for each 
state change that is being monitoredstate change that is being monitored



Event Rate Management Event Rate Management 

The rate at which updates are sent The rate at which updates are sent can be managed can be managed 
by theby the project engineerproject engineer
–– By limiting event production ratesBy limiting event production rates

»» By adjusting the By adjusting the scan ratescan rates of function blocks s of function blocks 
(records)(records)

»» By adjusting hardware interrupt ratesBy adjusting hardware interrupt rates
–– BBy y specifying the magnitude of a significant change for specifying the magnitude of a significant change for 

analog channelsanalog channels
»» AAdjusting the deaddjusting the dead bandbands in the function blocks s in the function blocks 

(records)(records)



Failure NotificationFailure Notification

Requested operationRequested operation mightmight fail in the server fail in the server 
–– Long Long after the library call that initiated it returnafter the library call that initiated it returneded

»» Consequence of asynchronous client interfaceConsequence of asynchronous client interface

Client Application Notification Client Application Notification 
–– When possible, the callback function that the client When possible, the callback function that the client 

application supplied with the request is used for notificationapplication supplied with the request is used for notification
–– Otherwise, a global exception callback handler is usedOtherwise, a global exception callback handler is used

OOperations perations that that fail in the server are nearly always caused fail in the server are nearly always caused 
by by by poorly formed requests by poorly formed requests —— by programming errorsby programming errors



DDefault efault Global EGlobal Exception xception 
HHandlerandler

PPrints a rints a diagnostic diagnostic messagemessage
AAborts the borts the client program client program if the if the failure failure 
condition is severecondition is severe



Channel NamesChannel Names
CA requires CA requires only only that channels have a namethat channels have a name
Process variable Process variable namesnames in the IOCin the IOC’’s function block databases function block database
–– <record name>[.<field name>]<record name>[.<field name>]

»» rfhv01.LOPRrfhv01.LOPR””

»» ““rfhv01rfhv01””
If the field name is omitted, the field If the field name is omitted, the field ““VALVAL”” is assumedis assumed

–– This field contains a control or read back valueThis field contains a control or read back value

–– FField names and purposes are record type specificield names and purposes are record type specific
»» Details in Details in ““Record Reference ManualRecord Reference Manual””

–– Record names are assigned by project engineer Record names are assigned by project engineer 



Data TypesData Types
All channels have All channels have ““nativenative”” data storage type in the data storage type in the 
serverserver
–– Currently, aCurrently, all native data storage types are ll native data storage types are ““atomicatomic””..
–– The aThe atomic tomic primitive primitive data types include:data types include:

»» integer, floating point, string, enumerated etc.integer, floating point, string, enumerated etc.

When transferring a new value to/from a channel the When transferring a new value to/from a channel the 
client program specifies the data format to client program specifies the data format to 
supply/receive it insupply/receive it in
–– This is often referred to as the external data typeThis is often referred to as the external data type

EExternal xternal and native and native data tdata tyypepess can be differentcan be different
–– IIf f possible, a possible, a conversion is conversion is performedperformed



Compound Data TypesCompound Data Types

CChannel value hannel value is is combined with additional combined with additional meta meta 
data (properties) of the channeldata (properties) of the channel
–– Value + Alarm Status + Timestamp + Drive LimitsValue + Alarm Status + Timestamp + Drive Limits

IInvolve the database record as a wholenvolve the database record as a whole
Used with gets and subscriptions, but very rarely Used with gets and subscriptions, but very rarely 
with putswith puts
Data types are described in Data types are described in 
–– In  the In  the ““CA Reference ManualCA Reference Manual””
–– In In db_access.hdb_access.h



Connection ManagementConnection Management
Network Connections are inherently transientNetwork Connections are inherently transient
A channelA channel’’s connection state is either not found, s connection state is either not found, 
connected, or disconnectedconnected, or disconnected
Connection requires a server for the channel and a valid Connection requires a server for the channel and a valid 
network path to the servernetwork path to the server
The client library is responsible for The client library is responsible for 
–– Initially connecting the channelInitially connecting the channel
–– Reconnecting the channel should there be a loss of serviceReconnecting the channel should there be a loss of service

A callback function to be used for connection state A callback function to be used for connection state 
change notification can be specified when a channel is change notification can be specified when a channel is 
createdcreated
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