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Chapter 1. Introduction

1. Overview

This manual describes all supported EPICS record types. The first chapter gives the
introduction and describes the field summary table. The second chapter describes the fields in
database common, i.e. the fields that are present in every record type. The third chapter
describes the input and output field that are common to many record types and have the same
usage wherever they are used. Following the third chapter is a separate chapter for each record
type containing a description of all the fields for that record type except those in database
common.

Field Summary Table

Each chapter contains a field summary table of the form:

Field

Type DCT Initial

Access

Modify

Rec Proc
Monitor

PP

The meaning of each component of the summary table is as follows:

* Field: The field name

» Type: The database field type, iBEBF_<type>

DCT: Is this field definable via the database configuration tool?
« Initial : Initial value when record is created

» Access Is this field accessible via database access?

EPICS Release: R3.12
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Chapter 1: Introduction
Field Summary Table

» Modify: Can this field be modified via database access?

» Rec Proc Monitor: Does the record processing routine trigger monitors by a call to
db_post_event  when this field changes value?

» PP. Process passive? WilbPutField call dbProcessPassive  when this field is
processed?

2 EPICS Record Reference Manual Document Revision: 1a



Chapter 2. Fields Common to All Record Types

1. Introduction

This chapter contains a description of fields that are common to all records. These fields are
defined indbcommonascii

2. Database Common: Field Summary

Field Type DCT Initial Access Modify Tﬁicn:?;?c PP
NAME STRING Yes 0 Yes No No
DESC STRING Yes Null Yes Yes No No
ASG STRING Yes Null Yes Yes No
SCAN GBLCHOICE Yes 0 Yes Yes No No
PINI GBLCHOICE Yes 0 Yes Yes No No
PHAS SHORT Yes 0 Yes Yes No No
EVNT SHORT Yes 0 Yes Yes No No
TSE SHORT No 0 Yes Yes No
TSEL INLINK Yes Null No No N/A No
DTYP DEVCHOICE Yes 0 Yes No No
DISV SHORT Yes 1 Yes Yes No No

EPICS Release: R3.12 EPICS Record Reference Manual 3



Chapter 2: Fields Common to All Record Types

Database Common: Field Descriptions

Field Type DCT Initial Access Modify T/I%Cn::t’(;cr)c PP
DISA SHORT No 0 Yes Yes No No
SDIS INLINK Yes 0 No No N/A No
MLOK NOACCESS No 8 No No No
MLIS NOACCESS No 12 No No No
DISP UCHAR No 0 Yes Yes Yes No
PROC UCHAR No 0 Yes Yes No Yes
STAT GBLCHOICE No UDF_ALARM | Yes No Yes No
SEVR GBLCHOICE No INVALID_ALARM | Yes No Yes No
NSTA GBLCHOICE No 0 Yes No No No
NSEV GBLCHOICE No 0 Yes No No No
ACKS GBLCHOICE No 0 Yes No No
ACKT GBLCHOICE No 11 Yes No No
DISS GBLCHOICE Yes 0 Yes Yes No No
LSET SHORT No 0 Yes No No
LCNT UCHAR No 0 Yes No No
PACT UCHAR No 0 Yes No No
PUTF UCHAR No 0 Yes No No
RPRO UCHAR No 0 Yes No No
ASP NOACCESS No 4 No No No
PPN NOACCESS No 4 No No No
PPNN NOACCESS No 4 No No No
SPVT NOACCESS No 4 No No No
RSET NOACCESS No 4 No No No
DSET NOACCESS No 4 No No No
DPVT NOACCESS No 4 No No No
PRIO GBLCHOICE Yes 0 Yes Yes No No
TPRO UCHAR No 0 Yes Yes No No
BKPT NOACCESS No 1 No No No
UDF UCHAR No 1 Yes Yes No Yes
TIME NOACCESS No 8 Option No No No
FLNK FWDLINK Yes Null No No N/A No

b

N
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Chapter 2: Fields Common to All Record Types
Database Common: Field Descriptions

Name

Summary

Description

NAME

Record Name

An arbitrary 28 character record name supplied by th
application developer. This name is the means of
identifying a specific record. It must have a unique val
across all I0Cs attached to the same local area subne

0]

ue

DESC

Description

An arbitrary 28 character record description supplied
the application developer.

ASG

Access Security
Group

A character string value defining the access security gr
for this record. If lefNULL, the record is placed in grou
DEFAULT

SCAN

Scanning
Algorithm

This can be one of the periodic intervals, 1/0 event, eve
or passive.

PINI

Process at
Initialization

If this field is set tafRUEduring database configuration
then the record is processed once at I0C initialization
(before the normal scan tasks are started).

PHAS

Scan Phase Number

This field orders the records within a specific SCAN
group. This is not meaningful for passive records. All
records of a specified phase are processed before tho
with higher phase number. Whenever possible it is bet
to use linked passive records to enforce the order of
processing rather than phase number.

Se
ter

EVNT

Event Number

Event number for scan tf@AN_EVENTAIl records
with scan type event and the saBMNTvalue will be
processed when a callpost_event  for EVNTis made.
The call topost_event is:

post_event(short event_number)

TSE

Time Stamp Event

The event number for time stamp. This is only
meaningful if the IOC has an associated hardware eve
receiver. Seeer ' record for details.

TSEL

Time Stamp Event
Link

An input link for obtaining the time stamp event numbe

=

DTYP

Device Type

This field specifies the device type for the record. Ea
record type has its own set of device support routines
which are specified idevSup.ASCII . If a record type
does not have any associated device suppditPand
DSETare meaningless.

DISV

Disable Value

IDISV=DISA, then the record will be disabled, i.e.
dbProcess will not process the record.

DISA

Scan Disable Input
Link Value

This is the value that is compared WISV to determine
if the record is disabled. Its value is obtainedSIaS if
SDIS is a database or channel access lin8OfS is not
a database or channel access link, DA can be set
viadbPutField ordbPutLink

EPICS Release: R3.12
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Chapter 2: Fields Common to All Record Types

Database Common: Field Descriptions

cess

are

ed

t of

s.

SS,
m

al to

th

Name Summary Description

SDIS Scan Disable Input| An input link from which to obtain a value feMSA.

Link This field is ignored unless it is a database link or a
channel access link. If it is a database or a channel ac
link, dbProcess callsdbGetLink to obtain a value for
DISA before deciding to call the processing routine.

MLOK Monitor Lock The lock used by the monitor routines when the monit
listis being used. The list is locked whenever monitors
being scheduled, invoked, or when monitors are being
added to or removed from the list. This field is accesse
only by thedbEvent routines.

MLIS Monitor List This is the head of the list of monitors connected to th
record. Each record support module is responsible for
triggering monitors for any fields that change as a resu
record processing. Monitors are presentli§ .count is
greater than zero. The call to trigger monitors is:

db_post_event(precord,&data,mask)
Where ‘mask” is some combination dBE_ALARM
DBE_VALUEandDBE_LOG

DISP Disable putFields If this field is setT®UE then alldbPutFields
(normally issued by channel access) directed to this
record are ignored except to the fiBItEP itself.

PROC Process Record A record will be processed whenala?uField is
directed to this field.

STAT Current Alarm These four fields are the alarm status and severity fiel

Status STAT andSEVRare the values seen outside database
accessNSTAandNSEVare the fields the database acce

SEVR Current Alarm record support, and device support use to set new ala

Severity status and severity values. Whenever any software

NSTA New Alarm Status comppnent dlscovers_ an alarm condition, it uses the
following macro function:

NSEV New Alarm recGhlSetSevr(precord,new_status,new_severity)

Severity This ensures that thg current alarm §everity is sgt equ
the highest outstanding alarm. The &larm .h defines
all allowed alarm status and severity values.

ACKS Alarm Acknowledge | Highest severity unacknowledged alarm

Severity
ACKT Alarm Acknowledge | Is it necessary to acknowledge transient alarms?
Transient

DISS Disable Alarm When this record is disabled, it will be put into alarm w

Severity this severity and a status BfSABLE_ALARM

LSET Lock Set The lock set to which this record belongs. All records
linked in any way via input, output, or forward databas
links belong to the same lock set. The only exception
that non-process passive input links do not force the
linked record to be in the same lock set. The lock sets
determined at 10C initialization time.

[

is

are
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Chapter 2: Fields Common to All Record Types

Database Common: Field Descriptions

ules.

pach
pssed

dard

Name Summary Description
LCNT Lock Count The number of times in successiisProcess finds the
record active, i.ePACTis TRUE If dbProcess finds the
record activeMAX_LOCHKcurrently set to 10) times in
succession, it raisesSCAN_ALARM
PACT Processing Active Sepplication Developers Guider details on usage.
PACTis TRUEwhile the record is being processed. For
asynchronous record\CTcan beTRUEfrom the time
record processing is started until the asynchronous
completion occurs. As long &A\CTis TRUE
dbProcess will not call the record processing routine.
PUTF dbPutField Process DithPutField cause the current record processing
RPRO Reprocess Reprocess record when current processing complet
ASP Access Security
Private
PPN Address of Address oputNotify  callback.
putNotify
PPNN Next Record for Next record folPutNotify
putNotify
SPVT Scan Private This field is for private use of the scanning system.
RSET Address of Record| SeeApplication Developers Guider details on usage.
Support Entry Table
DSET Address of Device | This address of the device support entry table for this
Support Entry Tablg record. The value of this field is determined at IOC
initialization time. Record support routines use this fiel
to locate their device support routines.
DPVT Device Private This field is for private use of the device support mod
PRIO Priority Scheduling priority for processing 1/0 Event scanned
records and asynchronous record completion tasks.
TPRO Trace Processing If this field is S&UE a message is printed each time
this record is processed and a message is printed for
record processed as a result of this record being procg
BKPT BreakPoint
UDF VAL Undefined UDFis initialized toTRUEat IOC initialization. Record
and device support routines which write to Y field
are responsible for settingDFto FALSE
TIME Time The time when this record was last processed, in stan
format.
FLNK Forward Link This field is a database link HENK s specified,

processing this record will force a processing of the sg

passive forward link record.

EPICS Release: R3.12
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Chapter 3. Fields Common to Many Record

Types

1. Introduction

This chapter describes input and output fields that are common to multiple record types. These
fields have the same meaning whenever they are used.

2. Input Records

Common Fields

Name

Summary

Description

INP

Input Link

This field is used by the device support routines to obt
input. For soft analog records it can be a constant, a
database link, or a channel access link.

ain

DTYP

Device Type

DTYPspecifies the name of the device support modulg
that will input values. Each record type has its own se
device support routines which are specified in
devSup.ascii . If a record type does not have any
associated device suppdd]YPis meaningless.

t of

RVAL

Raw Value

Whenever possible this field contains the raw data va
exactly as it is obtained from the hardware or from the
associated device driver.

VAL

Value

This is the record’s final value, after any needed
conversions have been performed.

EPICS Release: R3.12

EPICS Record Reference Manual



Chapter 3: Fields Common to Many Record Types
Input Records

Name Summary Description

SIMM Simulation Mode This field has either the vaieSor NQ By setting this
field to YES the record can be switched into simulation
mode of operation. While in simulation mode, input will
be obtained fron$IOL instead ofNP.

SIML Simulation Mode This field can be a constant, a database link, or a chamnel

Location access link. IBIML is a database or channel access lifk,
thenSIMMis read fronSIML. If SIML is a constant link
thenSIMMis initialized with the constant value but can be
changed vialbPuts .

SVAL Simulation Value This is the record’s input value, in engineering units,
when the record is switched into simulation mode, i.e.
whenSIMMis set toYES

SIOL Simulation Value This field can be a constant, a database link, or a channel

Location access link. ISIOL is a database or channel access Ii:l:k,
thenSVALis read fronSIOL. If SIOL is a constant link
thenSVALIis initialized with the constant value but can be
changed vialbPuts .

SIMS Simulation Mode When this record is in simulation mode, it will be put into
Alarm Severity alarm with this severity and a statusSéfMMM
Device Input A device input routine normally returns one of the following values to its associated record

support routine:

* 0 Success and convert. The input value iRWAL The record support module is
expected to computeAL from RVAL

e 2. Success, but don't convert. The device support module can specify this value if it
does not want any conversions. It might do this for two reasons:

« A hardware error is detected (in this case, it should also raise an alarm condition).

» The device support routine reads values directly into/#iefield and then sets
UDFto FALSE

Soft Input In almost all cases, two special device support modules are provided: Soft and Raw Soft. Both
allow INP to be a constant, a database link, or a channel access link. The Soft support module
reads input directly into theAL field and specifies that no conversion of any type should be
performed. Thus Soft support allows the record to hold values corresponding to the C data type
of theVAL field. Note that for soft inpuRVALIis not used. The Raw Soft support module reads
input intoRVALand asks that normal conversionts. be performed.

The device support read routine normally catsGblGetLinkValue which performs the
following steps:

* If the INP link type iSCONSTANT recGblGetLinkValue  does nothing and returns with
a status of zero.

« If the INP link type isDB_LINK, thendbGetLink is called to obtain a new input value. If
dbGetLink returns an error, &INK_ALARM with a severity ofINVALID_ALARM is
raised. RecGblGetLinkValue  returns the status dbGetLink

10 EPICS Record Reference Manual Document Revision: 1a



Chapter 3: Fields Common to Many Record Types
Output Records

Simulation Mode

* If the INP link type isCA_LINK, thendbCaGetLink is called to obtain a new input
value. If dbCaGetLink returns an error, BINK alarm with a severity ofNVALID is
raised RecGblGetLinkValue  returns the status dbCaGetLink .

If the return status akcGblGetLinkValue is zero and théNP link type is notCONSTANT
then UDFis set toFALSE The device support read routine normally returns the status of
recGblGetLinkValue

A record can be switched into simulation mode of operation by setting the vairghofo
YES During simulation, the record will be put into alarm with a severityilaf and a status

of SIMM_ALARM While in simulation mode, input values, in engineering units, will be
obtained fronBIOL instead ofNP. Also, while the record is in simulation mode, there will be
no raw value conversion and no calls to device support during record processing.

Normally input records contain a privateadvalue routine which performs the following
steps:

« If PACTis TRUE the device support read routine is called, status is set to its return code,
andreadVvalue returns.

* Call recGblGetLinkValue to get a new value fo8IMM if SIML is aDB_LINK or a
CA_LINK.

» Check value oS§IMM

« If SIMMis NQ then call the device support read routine, set status to its return code, and
return.

* If SIMMis YES then callrecGblGetLinkValue to read the input value fro8IOL into
SVAL If success, then s®tL to SVAL and UDFto FALSE and set status to 2 (don’t
convert) if input record supports conversion. SIMS is greater than zero, set alarm
status to SIMM and severity toSIMS. Set status to the return code from
recGblGetLinkValue and return.

* IF SIMMis notYESor NQ aSOFTalarm with a severity dNVALID is raised, and return
status is set to -1.

3. Output Records

Common Fields

Name Summary Description

ouT Output Link This field is used by the device support routines to decide
where to send output. For soft records, it can be a
constant, a database link, or a channel access link. If the
link is a constant, the result is no output.

DTYP Device Type DTYPspecifies the device support module that will
receive values.

VAL Value This is the desired value before any conversions to ray
output have been performed.

EPICS Release: R3.12
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Output Records
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Name Summary Description

OVAL Output Value OVALis used to decide when to invoke monitors. Archi
and value change monitors are invoke@WALis not
equal tovVAL. If a record type needs to make
adjustmentsQVALis used to enforce the maximum rate
of change limit before converting the desired value to a
raw value.

RVAL Raw Value Whenever possible this is the actual value sent to the
hardware itself or to the associated device driver.

RBV Read Back Value Whenever possible this is the actual read back value
obtained from the hardware itself or from the associated
device driver.

DOL Desired Output DOLcan be a constant, a database link, or a channel a

Location (an Input | link. There is no device support associated WidL If
Link) DOLis a database or channel access link@Ki$Lis
CLOSED_LOQRhenVAL is obtained fronDOL

OMSL Output Mode Select  This field has either the vEIUPERVISORYor
CLOSED_LOQFDOLis used to determingAL only if
OMSlhas the valuELOSED_LOQPBY setting this field
the record can be switched between supervisory and
closed loop mode of operation. While in closed loop
mode, the/AL field cannot be set vidbPut s.

OIF Output Full or This field, which is only used when input is obtained frg
Incremental (ao DOL determines if the value obtained fr@®Lis an
record only) increment to add to the currevi\L or is the actuaVAL

desired.

SIMM Simulation Mode This field has either the vakiESor NQ By setting this
field to YES the record can be switched into simulation
mode of operation. While in simulation mode, output wi
be written toSIOL instead oOUT

SIML Simulation Mode This field can be a constant, a database link, or a channel
Location access link. IBIML is a database or channel access lin

thenSIMMis read fronSIML. If SIML is a constant link
thenSIMMis initialized with the constant value but can
changed vialbPut s.

SIOL Simulation Value This field can be a constant, a database link, or a channel

Location access link. IBIOL is a database or channel access lin
then the output value is written &OL. If this link is a
constant, the result is no output.

SIMS Simulation Mode When this record is in simulation mode, it will be put in
Alarm Severity alarm with this severity and a statusSsfMM_ALARM

IVOA Invalid Alarm Whenever the record is put infdVALID alarm severity
Output Action IVOA specifies an actiofVOA can be one of the

following actions.
 Continue normally
« Don't drive outputs
* Set output equal ttyOV

12
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Chapter 3: Fields Common to Many Record Types
Output Records

Soft Output

Output Mode
Select

Simulation Mode

Name Summary Description

VOV Invalid Alarm When new severity has been selNVALID alarm and
Output Value, In IVOA is “Set output equal to IVOV”, theWAL is set to
Engineering Units | IVOV and converted tBVALbefore device support is
called.

Normally two soft output device support modules are provided Soft and Raw Soft. Both allow
the output linkOUTto be a constant, a database link, or a channel access link. It is normally
meaningless to use constant output links. The Soft support module writes output from the
value associated witbVAL or VAL (if OVALdoes not exist). The Raw Soft support module
writes the value associated with ReALfield after conversion has been performed.

The device support write routine normally cabsGblPutLinkValue which performs the
following steps:

* If the OUTIink type iISCONSTANT recGblPutLinkValue  does nothing and returns with
a status of zero.

« If the OUTIlink type isDB_LINK, thendbPutLink is called to write the current value. If
dbPutLink  returns an error, &INK_ALARM with a severity ofINVALID_ALARM is
raised. RecGbIPutLinkValue  returns the status dbPutLink

* If the OUTIlink type iSCA_LINK, thendbCaPutLink is called to write the current value.
If dbCaPutLink returns an error, INK_ALARMwith a severity ofNVALID_ALARM is
raised. RecGblPutLinkValue  returns the status dbCaPutLink

The device support write routine normally returns the status@blPutLinkValue

The fieldsDOLandOMSLare used to allow the output record to be part of a closed loop control
algorithm.OMSLis meaningful only ifDOLrefers to a database or channel access link. It can
have the valueSUPERVISORYor CLOSED_LOQHf the mode iSSUPERVISORYthen nothing is
done toVvAL. If the mode iSCLOSED_LOORNd the record type does not containcem field,

then each time the record is processgd, is set equal to the value obtained from the location
referenced byOL If the mode iSCLOSED_LOOIN record types with a®IF field andOIF is

Full, VAL is set equal to the value obtained from the location referenc&bDhyif OIF is
IncrementalAL is incremented by the value obtained frooL

An output record can be switched into simulation mode of operation by setting the value of
SIMMto YES During simulation, the record will be put into alarm with a severityigs and

a status oS8IMM_ALARM While in simulation mode, output values, in engineering units, will
be written toSIOL instead oOUT Also, while the record is in simulation mode, there will be

no calls to device support during record processing.

Normally output records contain a privatetevValue  routine which performs the following
steps:

* If PACTIis TRUE the device support write routine is called, status is set to its return code,
andreadValue returns.

« Call recGblGetLinkValue to get a new value foBIMM if SIML is aDB_LINK or a
CA_LINK.

* Check value o8IMM

EPICS Release: R3.12
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Chapter 3: Fields Common to Many Record Types
Output Records

« If SIMMis NQ then call the device support write routine, set status to its return code, and
return.

* If SIMMis YES then callrecGbIPutLinkValue to write the output value froAL or
OVALto SIOL. Set alarm status ®IMM and severity t&IMS, if SIMS is greater than
zero. Set status to the return code frea®blPutLinkValue and return.

* If SIMMnot one of the above, a SOFT alarm with a severiti\@ALID is raised, and
return status is set to -1.

Invalid Alarm Whenever an output record is put inkd/ALID alarm severity]VOA specifies an action to
Output Action take. The record support process routine for each output record contains code which performs
the following steps.

* If new severity is less thaNVALID , then callwriteValue
* Else do the following:

« If IVOA is CONTINUE then callwriteValue

« If IVOA is NO_OUTPUThen do not write output.

 If IVOA is OUTPUT_IVOYthen seWAL to IVOV, call convert if necessary, and
then callwritevalue

« If IVOA not one of the above, an error message is generated.
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Chapter 4. ai - Analog I nput

1.

Introduction

The normal use for this record type is to obtain an analog value converted to engineering units.
Most device support modules obtain values from hardware. Soft device modules are provided
to obtain input via database or channel access links otbRatField  or dbPutlLink

requests. The record supports alarm limits, conversion to engineering units, smoothing, and
graphics and control limits.

Two soft device support modules are provided. One reads values direciAintdhe other
reads values int&VAL which is then converted just like raw values obtained from hardware

device support modules. If soft device support with a constanlink is chosen, then theaL
field can be modified vidbPuts .

2. Field Summary

Field Type DCT Initial Access | Modify T/leocni;?c PP
VAL DOUBLE No 0 Yes Yes Yes Yes
INP INLINK Yes 0 No No N/A No
PREC SHORT Yes 0 Yes Yes No No
LINR CVTCHOICE Yes 0 Yes Yes No Yes
EGUF FLOAT Yes 0 Yes Yes No Yes
EGUL FLOAT Yes 0 Yes Yes No Yes

EPICS Release: R3.12
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Chapter 4: ai - Analog Input
Field Summary

Field Type DCT Initial Access | Modify ii/leocnli:cr)cr)c PP
EGU STRING Yes null Yes Yes No No
HOPR FLOAT Yes 0 Yes Yes No No
LOPR FLOAT Yes 0 Yes Yes No No
AOFF FLOAT Yes 0 Yes Yes No Yes
ASLO FLOAT Yes 1 Yes Yes No Yes
SMOO FLOAT Yes 0 Yes Yes No No
HIHI FLOAT Yes 0 Yes Yes No Yes
LOLO FLOAT Yes 0 Yes Yes No Yes
HIGH FLOAT Yes 0 Yes Yes No Yes
LOW FLOAT Yes 0 Yes Yes No Yes
HHSV GBLCHOICE Yes 0 Yes Yes No Yes
LLSV GBLCHOICE Yes 0 Yes Yes No Yes
HSV GBLCHOICE Yes 0 Yes Yes No Yes
LSV GBLCHOICE Yes 0 Yes Yes No Yes
HYST DOUBLE Yes 0 Yes Yes No No
ADEL DOUBLE Yes 0 Yes Yes No No
MDEL DOUBLE Yes 0 Yes Yes No No
ROFF LONG No 0 Yes Yes No Yes
ESLO DOUBLE No 1 Yes No No No
LALM DOUBLE No 0 Yes No No No
ALST DOUBLE No 0 Yes No No No
MLST DOUBLE No 0 Yes No No No
PBRK NOACCESS No 4 No No No
INIT SHORT No 0 Yes No No No
LBRK SHORT No 0 Yes No No No
RVAL LONG No 0 Yes Yes Yes Yes
ORAW LONG No 0 Yes No No No
SIOL INLINK Yes 0 No No N/A No
SVAL DOUBLE No 0 Yes Yes No No
SIML INLINK Yes 0 No No N/A No
SIMM GBLCHOICE No 0 Yes Yes No No
SIMS GBLCHOICE Yes 0 Yes Yes No No
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Field Descriptions

3. Field Descriptions
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Name Summary Description

VAL Value Field UnlesdNP is a constant link and the device support
module specifies no conversion, this is the value resul
from the record being processedNP is a constant, ther
VAL is initialized to thdNP value but can be changed
dynamically viadbPutField  or dbPutLink

INP Input Link This field is used by the device support routines to obt
input. For soft analog records it can be a constant, a
database link, or a channel access link.

PREC Display Precision | Precision with which to display AL andOVAL This field
is used by record support to supply a value when
get_precision is called.

LINR Conversion Type No conversion, linear and breakpoint table conversion
supported.

EGUF Engineering Units | These fields are used to perform linear conversions. It

Full the responsibility of the device support routines to use
X X X EGUFandEGULto computeESLOandROFEF EGUFand
EGUL Engineering Units | EGULmust be set by the user to the engineering units
Low corresponding to the high and low ADC limits. For
example if the ADC has a range of -10 to +10 Volts, th

ROFF Raw Value Offset EGUFmust be the engineering units value correspondi

ESLO Slope for Linear to 10 volts andEGULto -10 volts. If a linear conversion i

Conversions specifiedrecAi  usesESLQ ROFFE andEGULto convert
the raw value to engineering units according to the
formula:

VAL = (RVAL + ROFF)*ESLO + EGUL

EGU Engineering Units An ASCII string of up to 16 characters describing the
engineering units. This field is used by record support
supply a units description string wheget_units  is
called.

HOPR High Operating These fields determine the upper and lower display linpits

Range for graphics displays and the upper and lower control

- limits for control displays. The fields are used by recor|

LOPR Low Operating support to honor calls iget_graphic_double or

Range get_control_double

AOFF Adjustment Offset These fields are adjustment parameters for the raw i

- values. They are applied to the raw data value returne

ASLO Adjustment Slope | the device support routine before any other conversior
are performed.

SMOO Smoothing Factor The converted data value is subjected to the followin

algorithm:

val = newvalue * (1 - smoo) + oldvalue * smoo
SMOGhould have a value between 0 and 1, with O
meaning no smoothing and 1 meaning ultimate smoott

ing

(in fact, the data value will never change).
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Field Descriptions

Name Summary Description

HIHI Hihi Alarm Limit These fields specify the alarm limits and severities.

HIGH High Alarm Limit

LOW Low Alarm Limit

LOLO Lolo Alarm Limit

HHSV Hihi Alarm Severity

HSV High Alarm Severity

LSV Low Alarm Severity

LLSV Lolo Alarm Severity

HYST Alarm Deadband These parameters specify hysteresis factors for triggering

- monitors by a call talb_post_event  or monitor
ADEL Archive Deadband | cqjibacks, i.e. callbacks specified by calls to
NDEL | onion e vae | EoAIEveL bRy 5 moor il ot
change, Deadband 199 unt 9 y pectll
amount.

LALM Last Alarm Monitor | These fields are used to implement the hysteresis factors

Trigger Value for monitor callbacks.
ALST Last Archiver
Monitor Trigger
Value

MLST Last Value Change
Monitor Trigger
Value

INIT Initialize This field is used by record support to perform
initialization forLBRKand for smoothing.

LBRK Last Breakpoint Index of last breakpoint intervalLBRKis used to perform
conversions via breakpoint tables.

PBRK Address of PBRKis used to perform conversions via breakpoint

Breakpoint Table tables.

RVAL Raw Value RVALIis the raw data value obtained by the device support
routine. Unless the device support routine returns value
requests that no conversion should be performed, the
record support routine converts this value to engineering
units.

ORAW Old Raw Value ORAVI5 used to decide if monitors should be triggered for
RVALat the same time monitors are triggered for changes
in VAL

18
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Chapter 4: ai - Analog Input
Record Support Routines

Name Summary Description
SIMM Simulation Mode Simulation mode process variables. Refer to Chaptef 3
- - Section "Simulation Mode" on page 11 for more
SIML Slmulgtlon Mode information.
Location
SVAL Simulation Value
SIOL Simulation Value
Location
SIMS Simulation Mode
Alarm Severity

4. Record Support Routines

init_record This routine initializessiMMwith the value oBIML if SIML type iSCONSTANTink or creates a
channel access link §IML type isPV_LINK. SVALIis likewise initialized ifSIOL is CONSTANT
or PV_LINK.

This routine next checks to see that device support is available and a device sappairt
routine is defined. If either does not exist, an error message is issued and processing is
terminated.

INIT is then set tdRUE

If device support includesit_record  , it is called.
process See next section.
special The only special processing for analog input recordSAS_LINCONY which is invoked

whenever any of the field$NR, EGUFEGULoOr ROFFis changed.
If the device support routirgpecial_linconv exists, it is called.

INIT is setTRUE This causeBBRK LBRK and smoothing to be reinitialized.

get value Fills in the values of the structuvelueDes so that they refer tgAL
get_units RetrievesEGU
get_precision RetrievesPREC
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Record Processing

get_graphic_double

get_control_double

get_alarm_double

Sets the upper display and lower display limits for a field. If the fialdlisHIHI , HIGH, LOW
or LOLQ the limits are set tHOPRandLOPR else if the field has upper and lower limits defined
they will be used, else the upper and lower maximum values for the field type will be used.

Sets the upper control and the lower control limits for a field. If the fialdlisHIHI , HIGH,

LOWor LOLQ the limits are set tllOPRandLOPR else if the field has upper and lower limits
defined they will be used, else the upper and lower maximum values for the field type will be
used.

Sets the following values:

upper_alarm_limit = HIHI
upper_warning_limit = HIGH
lower_warning_limit = LOW
lower_alarm_limit = LOLO

Record Processing

Routineprocess implements the following algorithm:

1. Check to see that the appropriate device support module exists. If it doesn't, an error
message is issued and processing is terminated withAbEfield set toTRUE This
ensures that processes will no longer be called for this record. Thus error storms will not
occur.

2. readValue is called. See Chapter 3 Section "Simulation Mode" on page 11 for details.

3. If PACThas been changed TRUE the device support read routine has started but has
not completed writing the new value. In this case, the processing routine merely
returns, leavingPACT TRUE

4. PACTIs then set tdRUE TIME is set totslocaltime and the return status value of
readvalue is checked. convert is called only if status is 0. If status is 2, then
convert is not called, but status is reset to 0.

5. convert (if necessary): The new raw data value is expected to be irrfi@ld The
first step is to set val equal RYAL+ ROFFE The next step is to adjust the raw value via

the equation:
val = val* ASLO + AOFF

If the conversion algorithm is linear, the raw value is converted via the equation:
val = val * ESLO + EGUL

If the conversion is via a breakpoint table, the new value is obtained.

The next step is to apply the following smoothing algorithm:
if SMOO equal to 0. or INIT is True, VAL = val
else VAL =val * (1 - SMOO) + Previous_value * SMOO

SinceVAL is now defined, the last step is to 9BFto FALSE
6. Check alarms: This routine checks to see if the iewcauses the alarm status and
severity to change. If sdySEY NSTA and LALM are set. It also honors the alarm
hysteresis factorHYST). Thus the value must change by more tHxST before the
alarm status and severity is lowered.
7. Check to see if monitors should be invoked:
< Alarm monitors are invoked if the alarm status or severity has changed.
« Archive and value change monitors are invokesDEL andMDELconditions are
met.

20
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Chapter 4: ai - Analog Input
Device Support

* Monitors forRVALare checked whenever other monitors are invoked.
* NSEVandNSTAare reset to 0.
8. Scan forward link if necessary, &&CTandINIT to FALSE, and return.

Device Support

Fields Of Interest
To Device
Support

Device Support
Routines

report

Each analog input record must have an associated set of device support routines. The primary
responsibility of the device support routines is to obtain a new raw analog input value
wheneverread_ai is called. The device support routines are primarily interested in the
following fields:

Name Summary Description
PACT Processing Active See Chapter 2 Section "Database Common: Field
- - Descriptions" on page 4 for descriptions.

DPVT Device Private

UDF VAL Undefined

NSEV New Alarm Severity

NSTA New Alarm Status

VAL Value This field is used by device support only if it obtains a
value already converted to engineering units. FéAL
below.

INP Input Link This field is used by the device support routines to locate
its input.

EGUF Engineering Units Full These fields are used to calcHBE® Note that these

- - - fields correspond to the high and low hardware limits.

EGUL Engineering Unit Low

ESLO Slope These fields are used for linear conversions from raw to
engineering units. The device support routines must

ROFF Raw Offset calculate these fields unless they obtain values already in
engineering units.

RVAL Raw Value Itis the responsibility of the device support routine to gjve
this field a value. If the device support routine obtains a
value already in engineering units, it should place the
value inVAL and return a value of 2.

Device support consists of the following routines:

report (FILE fp, paddr)

Not currently used.

EPICS Release: R3.12
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Device Support For Soft Records

init

init_record

get_ioint_info

read_ai

special_linconv

init()

This routine is called once during 10C initialization.

init_record (precord)

This routine is optional. If provided, it is called by the record supgpiomecord routine.

get_ioint_info (int cmd,struct dbCommon *precord,IOSCANPVT *ppvt)

This routine is called by thieEventScan system each time the record is added or deleted
from an 1/O event scan listemd has the value (0,1) if the record is being (added to, deleted
from) an 1/O event list. It must be provided for any device type that can usettieet
scanner.

read_ai(precord)

This routine must provide a new input value. Asynchronous device support routines will return
with PACT set toTRUE If PACTis TRUE the process routine will just return and not continue
processing. When the asynchronous routine completes, it can call process which will again call
read_ai . Because@ACTis still TRUE read_ai knows that this is a request to retrieve the data
obtained by the previous call. When finishehd_ai  should sePACTto FALSE and return

one the following values:

» 0: Success. A new raw value is place®irL convert will be called.

e 2. Success, but don't calbnvert . This is useful ifead_ai obtains a value already
converted to engineering units or in the event a hardware failure is detected.

e Other: Error.

special_linconv(precord,after)

This routine is called whenever any of the figlthR , EGUFFEGULor ROFFis modified.

Device Support For Soft Records

Two soft device support modules Soft Channel and Raw Soft Channel are provided for input
records not related to actual hardware devices.INlRelink type must be eitheEONSTANT
DB_LINK or CA_LINK.

Soft Channel This module places a value directlyMAL. read_ai always returns a value of 2, which means
that no conversion will ever be attempted.
If the INP link type is constant, then the constant value is storedviatdy init_record ,
andUDFis set toFALSE. If the INP link type isPV_LINK, thendbCaAddinlink is called by
init_record
read_ai callsrecGblGetLinkValue to read the current value WAL, See Chapter 3 Section
"Soft Input" on page 10 for details.
If the return status akcGblGetLinkValue is zero, thenead ai setsUDFto FALSE The
status ofecGblGetLinkValue is returned.
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Device Support For Soft Records

Raw Soft
Channel

If soft support is chosen, the following fields become meaninglé¢R; EGUFEGUL ESLQ
ROFFE AOFFE ASLQ andSMOOTheread ai  routine always returns a value of 2 which means
don’t convert.

This module is like the previous except that it places its val@#.andread_ai returns a
value of 0. Thus the record processing routine will convert the raw value in the normal way.

If raw soft support is chosen, the fieBSUFandEGULbecome meaningles&SLOandROFF
always have their default values of 1 and 0.

EPICS Release: R3.12
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Chapter 5. ao - Analog Output

1. Introduction

The normal use for this record type is to store values to be sent to Digital to Analog Converters.
It can also be used to write values to other records via database or channel access links. The
OuUT field determines how the record is used. The record supports alarm limits, conversion
from/to engineering units, and graphics and control limits.

2. Field Summary

Field Type DCT Initial Access | Modify ':A%Cnig:c PP
VAL DOUBLE No 0 Yes Yes Yes Yes
OVAL DOUBLE No 0 Yes Yes Yes No
ouT OUTLINK Yes 0 No No N/A No
OROC FLOAT Yes 0 Yes Yes No No
DOL INLINK Yes 0 No No N/A No
OMSL GBLCHOICE Yes 0 Yes Yes No No
OIF RECCHOICE Yes 0 Yes Yes No No
PREC SHORT Yes 0 Yes Yes No No
LINR CVTCHOICE Yes 0 Yes Yes No Yes
EGUF FLOAT Yes 0 Yes Yes No Yes
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Field Type DCT Initial Access | Modify Tﬂicnig?c PP
EGUL FLOAT Yes 0 Yes Yes No Yes
EGU STRING Yes null Yes Yes No No
ESLO DOUBLE No 1 Yes No No No
ROFF LONG No 0 Yes Yes No Yes
DRVH FLOAT Yes 0 Yes Yes No Yes
DRVL FLOAT Yes 0 Yes Yes No Yes
HOPR FLOAT Yes 0 Yes Yes No No
LOPR FLOAT Yes 0 Yes Yes No No
AOFF FLOAT Yes 0 Yes Yes No Yes
ASLO FLOAT Yes 0 Yes Yes No Yes
HIHI FLOAT Yes 0 Yes Yes No Yes
LOLO FLOAT Yes 0 Yes Yes No Yes
HIGH FLOAT Yes 0 Yes Yes No Yes
LOW FLOAT Yes 0 Yes Yes No Yes
HHSV GBLCHOICE Yes 0 Yes Yes No Yes
LLSV GBLCHOICE Yes 0 Yes Yes No Yes
HSV GBLCHOICE Yes 0 Yes Yes No Yes
LSV GBLCHOICE Yes 0 Yes Yes No Yes
HYST DOUBLE Yes 0 Yes Yes No No
ADEL DOUBLE Yes 0 Yes Yes No No
MDEL DOUBLE Yes 0 Yes Yes No No
RVAL LONG No 0 Yes Yes Yes Yes
ORAW LONG No 0 Yes No No No
RBV LONG No 0 Yes No Yes No
ORBV LONG No 0 Yes No No No
PVAL DOUBLE No 0 Yes No No No
LALM DOUBLE No 0 Yes No No No
ALST DOUBLE No 0 Yes No No No
MLST DOUBLE No 0 Yes No No No
PBRK NOACCESS No 4 No No No
INIT SHORT No 0 Yes No No No
LBRK SHORT No 0 Yes No No No
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Field Summary

Field Type DCT Initial Access | Modify Tﬂicnig?c PP
SIOL OUTLINK Yes 0 No No N/A No
SIML INLINK Yes 0 No No N/A No
SIMM GBLCHOICE No 0 Yes Yes No No
SIMS GBLCHOICE Yes 0 Yes Yes No No
IVOA GBLCHOICE Yes 0 Yes Yes No No
VOV DOUBLE Yes 0 Yes Yes No No
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Field Descriptions

3. Field Descriptions

Name

Summary

Description

VAL

Value

This is the desired output value, in engineering units. If
DRVHandDRVLare definedyAL is forced to be within
the drive limits.VAL is either obtained fro®@OLor set
via dbPuts .

OVAL

Output Value

This is the desired output value, after adjustments, in
engineering units. It is juMAL possibly adjusted by
OROCThis is the value used to comp&R¥AL OVALis
used to enforce a maximum rate of change limit before
converting the desired value to a raw value. If soft dev|ce
support is selected ai@UTis a database or channel
access link, this is the value written to the link.

ouT

Output Link

This field is used by the device support routines to degide
where to send output. For soft records, it can be a
constant, a database link, or a channel access link. If the
link is a constant, the result is no output.

OROC

Maximum Output
Rate of Change

If this is not zero, it specifies the maximum change in
value (engineering units) to be senCidTeach time the
record is processed. It is this field that can cA#deand
OVALto differ.

DOL

Desired Output
Location (an Input
Link)

If DOLis a database or channel access link@Ki&Lis
CLOSED_LOQPRhenVAL is read fromDOL After the
check for drive limitsVAL will be set to the value
determined bypOL

OMSL

Output Mode Selec

This field has either the vVEIURERVISORYor
CLOSED_LOQPDOLis used to determinéAL only if
OMSlhas the valu€ELOSED_LOQP By setting this field
the record can be switched between supervisory and
closed loop mode of operation. While in closed loop
mode, theVAL field cannot be set vidbPuts .

OIF

Out Full or
Incremental

This field is used when input is obtained frb@L, and
determines if the value obtained fr@®Lis an increment
to add to the currentAL or is the actuaVAL desired.

PREC

Display Precision

Precision with which to displayAL. This field is used by
record support to supply a value whgst_precision
is called.

LINR

Conversion Type

No conversion, linear and breakpoint table conversion|are
supported.
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Name Summary Description
EGUF Engineering Units | These fields are used to perform linear conversions. It|is
Full the responsibility of the device support routines to use
- - - EGUFandEGULto computeESLOandROFFEGUFand
EGUL Engineering Units | EGuLmust be set by the user to the engineering units
Low corresponding to the high and low ADC limits. For
ESLO Slope For Linear example if the DAC ha_s arange qf -10 to +10 \olts, th_an
Conversions EGUFmust be the engineering units value corresponding
to 10 volts anEGULto -10 volts. If a linear conversion is
ROFE Raw Value Offset | specifiedESLQ ROFFE andEGULare used to convert the
value from/to engineering units using the following
formula:
RVAL = (OVAL - EGUL)/ESLO - ROFF
EGU Engineering Units ASCII string describing Engineering units. This field|is
used by record support to supply a units description stfing
whenget_units  is called.
DRVH Drive High If these values are defined th&hL will forced to be in
- the range:
DRVL Drive Low DRVL<=VAL<=DRVH
HOPR High Operating These fields determine the upper and lower display linits
Range for graphics displays and the upper and lower control
- limits for control displays. The fields are used by record
LOPR Low Operating support to honor calls iget_graphic_double or
Range get_control_double . If these values are defined,
they must be in the range:
DRVL<=LOPR<=HOPR<=DRVH.
AOFF Adjustment Offset These fields are adjustment parameters for the raw qutput
- values. They are applied to the raw output value after
ASLO Adjustment Slope | conversion from engineering units.
HIHI Hihi Alarm Limit These fields specify the alarm limits and severities.
HIGH High Alarm Limit
LOW Low Alarm Limit
LOLO Lolo Alarm Limit
HHSV Hihi Alarm Severity
HSV High Alarm Severity
LSV Low Alarm Severity
LLSV Lolo Alarm Severity
HYST Alarm Deadband These parameters specify hysteresis factors for triggering
- monitor callbacks, i.e. callbacks specified by calls to
ADEL Archive Deadband | caaddEvent ordbAddEvent . A monitor will not be
MDEL Monitor, i.e. value trlgger?d untiVAL changes by more than the specified
change, Deadband amount.
RVAL Raw Data Value RVALIis the value actually sent to the device.
ORAW Old raw data value | ORAVi5 used to decide if monitors should be triggered for

RVAL
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Name Summary Description

RBV Read Back Value This is the actual read back value obtained from the
hardware itself or from the associated device driver. I
the responsibility of the device support routine to give th
field a value.

ORBV Old read back value ORBMs used to decide if monitors should be triggered for
RBVat the same time monitors are triggered for changes
in VAL

PVAL Previous Data

Value
LALM Last Alarm Monitor | These fields are used to implement the hysteresis factors
Trigger Value for monitors.
ALST Last Archiver
Monitor Trigger
Value
MLST Last Value Change
Monitor Trigger
Value

INIT Initialize This field is used by record support to perform
initialization forLBRKand for smoothing.

LBRK Last Breakpoint Index of last breakpoint interval

PBRK Breakpoint Pointer |  Address of breakpoint table

SIMM Simulation Mode Simulation mode process variables. Refer to Chaptef 3,

- - Section "Simulation Mode" on page 13 for more
SIML Simulation Mode information.
Location
SIOL Simulation Value
Location
SIMS Simulation Mode
Alarm Severity
IVOA Invalid Alarm Whenever the record is put into INVALID alarm severity
Output Action IVOA specifies an action. See Chapter 3, Section "Invalid
- Alarm Output Action" on page 14 for more information
\V/e)v] Invalid Alarm
Output Value

4. Record Support Routines

init_record

This routine initializessIMMif SIML is a constant or creates a channel access lighif is
PV_LINK. If SIOL isPV_LINK a channel access link is created.

This routine next checks to see that device support is availalib®Li§ a constant, thewAL
is initialized with its value andDFis set toFALSE
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process

special

get_value

get_units

get_precision

get_graphic_double

get_control_double

get_alarm_double

The routine next checks to see if the device support write routine is defined. If either device
support or the device support write routine does not exist, an error message is issued and
processing is terminated.

If device support includesit_record  , it is called.

INIT is setTRUE This causeBBRK LBRK and smoothing to be reinitialized

If linear conversion is requested, thefl_is computed fronRVALusing the algorithm:
VAL=(RVAL+ROFF)/ESLO+EGUL

andUDFis set toFALSE

For breakpoint conversion, a call is madew&ngToRawBpt andUDFis then set tGALSE
PVALIis set tovAL

See next section.

The only special processing for analog output record3P&_LINCONVwhich is invoked
whenever either of the field$NR, EGUFEGULor ROFFis changed

If the device support routirgpecial_linconv exists it is called.

INIT is setTRUE This causeBBRK LBRK and smoothing to be reinitialized.

Fills in the values oftruct valueDes so that they refer tgAL.

RetrieveEGU

RetrievesPREC

Sets the upper display and lower display limits for the field. If the fieldlsHIHI , HIGH,

LOWor LOLQ the limits are set tdlOPRandLOPR else if the field has upper and lower limits
defined they will be used, else the upper and lower maximum values for the field type will be
used.

Sets the upper display and lower control limits for the field. If the fielthisHIHI , HIGH,

LOWor LOLQ the limits are set ttlOPRandLOPR else if the field has upper and lower limits
defined they will be used, else the upper and lower maximum values for the field type will be
used.

Sets the following values:

upper_alarm_limit = HIHI
upper_warning_limit = HIGH
lower_warning_limit = LOW
lower_alarm_limit = LOLO
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5. Record Processing

Routineprocess implements the following algorithm:

1.

Check to see that the appropriate device support module exists. If it doesn’t, an error
message is issued and processing is terminated withAbEfield set toTRUE This
ensures that processes will no longer be called for this record. Thus error storms will not
occur.

. CheckPACT If PACTis FALSE call fetch_values and convert which perform the

following steps:

» fetch_values
if DOLis DB_LINK andOMSLis CLOSED_LOOBetvalue from DOL
if OIF isINCREMENTAIlthen setalue =value + VAL
elsevalue =VAL
e convert
If Drive limits are defined forcealue to be within limits
SetVAL equal tovalue
SetUDFto FALSE
If OVALis undefined set it equal value
If OROGs defined and not 0 makelpe -OVAL <=OROC
SetOVALequal tovalue
ComputeRVAL from OVAL using linear or break point table conversion. For
linear conversions the algorithm is:
RVAL = (OVAL-EGUL)/ESLO -ROFF
 For break point table conversion a call is madevtBngToRawBpt .

. Check alarms: This routine checks to see if the vialvcauses the alarm status and

severity to change. If SNSEYNSTAandy are set. It also honors the alarm hysteresis
factor HYST). Thus the value must change by at leé&s$Tbefore the alarm status and
severity is reduced.

. Check severity and write the new value. See Chapter 3, Section "Invalid Alarm Output

Action" on page 14 for details.

. If PACThas been changed TRUE the device support write output routine has started

but has not completed writing the new value. In this case, the processing routine merely
returns, leavindPACT TRUE

. Check to see if monitors should be invoked:

» Alarm monitors are invoked if the alarm status or severity has changed.

 Archive and value change monitors are invokethEL andMDELconditions are
met.

* Monitors forRVALand forRBVare checked whenever other monitors are invoked.
* NSEVandNSTAare reset to 0.

. Scan forward link if necessary, $&CTandINIT FALSE , and return.
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6. Device Support

Fields Of Interest  Each analog output record must have an associated set of device support routines. The primary
To Device responsibility of the device support routines is to output a new value whemegesio is
Support called. The device support routines are primarily interested in the following fields:

Name Summary Description

PACT Processing Active See Chapter 2, Section "Database Common: Field
Descriptions” on page 4 for descriptions.

DPVT Device Private

NSEV New Alarm Severity

NSTA New Alarm Status

ouT Output Link This field is used by the device support routines to logate
its output.

EGUF Engineering Units Full These fields are used to calcEBit&® Note that these
fields correspond to the high and low hardware limits.

EGUL Engineering Unit Loy

ESLO Slope These fields are used for linear conversions from raw to
engineering units. The device support routines must
ROFF Raw Offset calculate these fields unless they obtain values already in
engineering units.

RVAL Raw Value This is the value to wrieUT

Device Support Device support consists of the following routines:
routines

init init()
This routine is called once during 10C initialization.

init record init_record(precord)

This routine is optional. If provided, it is called by the record supiiomecord routine. It
returns a zero for success or a 2 for success, don'’t convert.

get_ioint_info(int cmd,struct dbCommon *precord,IOSCANPVT *ppvt
get_ioint_info ioint_info(int cmd db d )

This routine is called by thieEventScan system each time the record is added or deleted
from an 1/O event scan listemd has the value (0,1) if the record is being (added to, deleted
from) an 1/O event list. It must be provided for any device type that can usettieet
scanner.

write ao write_ao(precord)
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special_linconv

This routine must output a new value. Asynchronous device support routines will return with
PACT set toTRUE If PACT is TRUE the process routine will just return and not continue
processing. When the asynchronous routine completes, it can call process which will again call
write_ao . When finishedwrite_ ao  should sePACTto FALSEand return one the following
values:

» 0: Success.

* other: Error.

special_linconv(precord,after)

This routine is called whenever either of the figliMR , EGUFEGULor ROFFis modified.

Device Support For Soft Records

Two soft device support modules Soft Channel and Raw Soft Channel are provided for output
records not related to actual hardware devices.OUHEink type must be either @ONSTANT
DB_LINK, or CA_LINK.

Soft Channel This module writes the current value@¥AL
If the OUT link type is PV_LINK, then dbCaAddinlink is called by init_record
init_record always returns a value of 2, which means that no conversion will ever be
attempted.
write_ao  calls recGbIPutLinkValue to write the current value ofAL. See Chapter 3,
Section "Soft Output” on page 13 for details.

Raw Soft This module is like the previous except that it writes the current valReAif

Channel
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1. Introduction

The normal use for this record type is to obtain a binary value, i.e. a value that is 0 or 1. Most
device support modules obtain values from hardware and place the v&ueLirFor these
devices record processing sets = (0,1) ifRVALis (0, not 0). Devices may optionally read a
value directly intovAL. Soft device modules are provided to obtain input via database or
channel access links or vibPutField or dbPutLink  requests. Two soft device support

modules are provided. One allowsL to be an arbitrary unsigned short integer. The other
reads the value intRVALjust like normal hardware modules.

2. Field Summary

Field Type DCT Initial Access | Modify Tﬂeocni;?c PP
VAL ENUM No 0 Yes Yes Yes Yes
INP INLINK Yes 0 No No N/A No
Z8V GBLCHOICE Yes 0 Yes Yes No Yes
osv GBLCHOICE Yes 0 Yes Yes No Yes
Cosv GBLCHOICE Yes 0 Yes Yes No Yes
ZNAM STRING Yes Null Yes Yes No Yes
ONAM STRING Yes Null Yes Yes No Yes
RVAL ULONG No 0 Yes Yes Yes Yes
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Field Type DCT Initial Access | Modify I;\QAeocnI;cr)?c PP
ORAW ULONG No 0 Yes No No No
MASK ULONG No compute Yes No No No
LALM USHORT No 0 Yes No No No
MLST USHORT No 0 Yes No No No
SIOL INLINK Yes 0 No No N/A No
SVAL USHORT No 0 Yes Yes No No
SIML INLINK Yes 0 No No N/A No
SIMM GBLCHOICE No 0 Yes Yes No No
SIMS GBLCHOICE Yes 0 Yes Yes No No
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3. Field Descriptions

4. Record Support Routines

SS

ain

ne.

for
ges

Name Summary Description

VAL Value Field This is the value resulting from record processing unlg
soft device support with a constdNP is chosen. If the
later is choserVAL, which is an unsigned short, is give
values viadbPuts .

INP Input Link This field is used by the device support routines to obt
input. For soft records, it can be a constant, a databas|
link, or a channel access link.

ZSV Zero Severity Alarm Severity for state zero.

osv One Severity Alarm Severity for state one.

COosv Change of State Alarm Severity for change of state.

Severity

ZNAM Zero Name ASCII string defining state zero.

ONAM One Name ASCII string defining state one.

RVAL Raw Value RVALIs the value obtained by the device support routi

ORAW Old Raw Value ORAVi5 used to decide if monitors should be triggered
RVALat the same time monitors are triggered for chan
in VAL

MASK Hardware mask

LALM Last Alarmed Value | Value when last change of state alarm was issued.

MLST Last Monitored Value when last monitor for value changes was trigger

Value
SIMM Simulation Mode Simulation mode process variables. Refer to Chapte
- - Section "Simulation Mode" on page 11 for more
SIML Slmul_atlon Mode information.
Location
SVAL Simulation Value
SIOL Simulation Value
Location
SIMS Simulation Mode
Alarm Severity

r3,

init_record

This routine initializesIMMwith the value oBIML if SIML type iISCONSTANTink or creates a
channel access link §IML type isPV_LINK. SVALIis likewise initialized ifSIOL is CONSTANT

or PV_LINK.

EPICS Release: R3.12

EPICS Record Reference Manual 37



Chapter 6: bi - Binary Input

Record Processing

process

get_value

get_enum_str

get_enum_strs

put_enum_str

This routine next checks to see that device support is available and a device support read
routine is defined. If either does not exist, an error message is issued and processing is
terminated.

If device support includesit_record  , it is called.

See next section.

Fills in the values of strustlueDes so that they refer tgAL.

Retrieves ASCII string corresponding\vaL.

Retrieves ASCII strings fINAMandONAM

Checks if string matcheaNAMor ONAMand if it does, setgAL.

Record Processing

Routineprocess implements the following algorithm:

1. Check to see that the appropriate device support module exists. If it doesn’t, an error
message is issued and processing is terminated wiAtiEield still set toTRUE This
ensures that processes will no longer be called for this record. Thus error storms will not
occur.

2. readValue is called. See Chapter 3, Section "Simulation Mode" on page 11 for details.

3. If PACThas been changed TRUE the device support read routine has started but has
not completed reading a new input value. In this case, the processing routine merely
returns, leavindPACT TRUE

4. Convert

status=read_bi

PACT = TRUE

TIME = tslocaltime

if status is 0, then set VAL=(0,1) if RVAL is (0, not 0) and UDF = False
if status is 2, set status = 0

5. Check alarms: This routine checks to see if the viawcauses the alarm status and
severity to change. If s&§jSEVvandNSTAandLALM are set. Note that WAL is greater
than 1, no checking is performed.

6. Check to see if monitors should be invoked:
« Alarm monitors are invoked if the alarm status or severity has changed.
 Archive and value change monitors are invokadLi§Tis not equal t&/AL.
< Monitors forRVALare checked whenever other monitors are invoked.
* NSEVandNSTAare reset to 0.
7. Scan forward link if necessary, 8&CT FALSE and return.
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Device Support

Fields Of Interest
To Device
Support

Device Support

routines

report

init

init_record

get_ioint_info

Each input record must have an associated set of device support routines. The primary
responsibility of the device support routines is to obtain a new raw input value whenever
read_bi is called. The device support routines are primarily interested in the following fields:

Name Summary Description
PACT Processing Active See Chapter 2, Section "Database Common: Field
- - Descriptions” on page 4 for descriptions.

DPVT Device Private

UDF VAL Undefined

NSEV New Alarm Severity

NSTA New Alarm Status

VAL Value Field This field is set by a device support routines only if it
doesn’t want record support to set it.

INP Input Link This field is used by the device support routines to locate
its input.

RVAL Raw Value Itis the responsibility of the device support routine to gjve
this field a value.

MASK Hardware mask. The device support routine must give this field a value |f it
needs to use it.

Device support consists of the following routines:

report(FILE fp, paddr)

Not currently used.

init()

This routine is called once during 10C initialization.

init_record(precord)

This routine is optional. If provided, it is called by the record suppiorecord routine.

get_ioint_info(int cmd,struct dbCommon *precord,IOSCANPVT *ppvt)

This routine is called by thieEventScan system each time the record is added or deleted
from an 1/O event scan listemd has the value (0,1) if the record is being (added to, deleted
from) an 1/O event list. It must be provided for any device type that can usettleat
scanner.
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read bi read_bi(precord)
This routine must provide a new input value. It returns the following values:

* 0: Success. A new raw value is placedirAL The record support module forcesL
to be (0,1) ifRVALiIs (0, not 0).

e 2. Success, but don’'t modifyAL

 other: Error.

7. Device Support For Soft Records

Two soft device support modules Soft Channel and Raw Soft Channel are provided for input
records not related to actual hardware devices.INBelink type must be eitheEONSTANT
DB_LINK, or CA_LINK.

Soft Channel read_bi always returns a value of 2, which means that no conversion is performed.

If the INP link type is constant, then the constant value is storedvitdy init_record
and UDFis set toFALSE VAL can be changed vidPut requests. If théNP link type is
PV_LINK, thendbCaAddinlink is called byinit_record

read_bi callsrecGblGetLinkValue to read the current value WAL. See Chapter 3, Section
"Soft Input” on page 10 for details.

If the return status akcGblGetLinkValue is zero, themead_bi setsUDFto FALSE The
status ofecGblGetLinkValue is returned.

Raw Soft This module is like the previous except that values are readRirda read bi returns a
Channel value of 0. Thus the record processing routine will fageto be 0 or 1.
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1. Introduction

The normal use for this record type is to store a binary (0 or 1) value to be sent to a Digital
Output module. It can also be used to write binary values into other records via database or
channel access links.

2. Field Summary

Field Type DCT Initial Access | Modify I;eocnliicr)?c PP
VAL ENUM No 0 Yes Yes Yes Yes
OMSL GBLCHOICE Yes 0 Yes Yes No No
ouT OUTLINK Yes 0 No No N/A No
DOL INLINK Yes 0 No No N/A No
HIGH FLOAT Yes 0 Yes Yes No No
ZNAM STRING Yes Null Yes Yes No Yes
ONAM STRING Yes Null Yes Yes No Yes
RVAL ULONG No 0 Yes Yes Yes Yes
ORAW ULONG No 0 Yes No No No
MASK ULONG No compute Yes No No No

EPICS Release: R3.12 EPICS Record Reference Manual 41



Chapter 7: bo - Binary Output
Field Summary

Field Type DCT Initial Access | Modify I;\QAeocnI;cr)?c PP
RPVT NOACCESS No 0 No No No
WDPT NOACCESS No 0 No No No
S8V GBLCHOICE Yes 0 Yes Yes No Yes
osv GBLCHOICE Yes 0 Yes Yes No Yes
COosv GBLCHOICE Yes 0 Yes Yes No Yes
RBV ULONG No 0 Yes No Yes No
ORBV ULONG No 0 Yes No No No
MLST USHORT No 0 Yes No No No
LALM USHORT No 0 Yes No No No
SIOL OUTLINK Yes 0 No No N/A No
SIML INLINK Yes 0 No No N/A No
SIMM GBLCHOICE No 0 Yes Yes No No
SIMS GBLCHOICE Yes 0 Yes Yes No No

IVOA GBLCHOICE Yes 0 Yes Yes No No
VOV USHORT Yes 0 Yes Yes No No
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3. Field Descriptions

de

f

is

S

Name Summary Description
VAL Value Field This is the value to be sent@T It is either obtained
from DOLor else given a value vidbPuts .
OMSL Output Mode Select  This field has either the vVEIUWPERVISORYor
CLOSED_LOQMDOLis used to determinéAL only if
OMSLhas the valuELOSED_LOQPBY setting this field
the record can be switched between supervisory and
closed loop mode of operation. While in closed loop
mode, theV/AL field cannot be set vidbPuts .
DOL Desired Output If DOLis a database or channel access link@&Lis
Location (Input CLOSED_LOQRhenVAL is read fromDOL
Link)
ouT Output Link This field is used by the device support routines to degi
where to send output. For soft records, it can be a
constant, a database link, or a channel access link. Ifithe
link is a constant, the result is no output.
HIGH Seconds to Hold If this value is greater than zero, then when&Alr is set
High equal to 1, it is reset to zero aftédGH seconds.
ZNAM Zero Name ASCII string defining state zero.
ONAM One Name ASCII string defining state one.
RVAL Raw Data Value RVALIis the value written by the device support routine
MASKis set by the device support routif/ALis
computed by record support.
ORAW Old Raw Data ORAVi5 used to decide if monitors should be triggered for
Value RVALat the same time monitors are triggered for changes
in VAL
MASK Hardware Mask This value can be set by the device support routine. It
the value sent to the hardware wh&kL is not zero.
RPVT Record Private
WDPT Watchdog Pointer Private field for honoring second to HYGH.
sV Zero Severity Alarm Severity for state zero.
osv One Severity Alarm Severity for state one.
COosv Change of State Alarm Severity for change of state.
Severity
RBV Read Back Value This is the actual read back value obtained from the
hardware itself or from the associated device driver. Ifis
the responsibility of the device support routine to give th
field a value.
ORBV Old Read Back ORBMs used to decide if monitors should be triggered for

Value

RBVat the same time monitors are triggered for change
in VAL
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Name Summary Description
MLST Monitor Last Value when last monitor for value changes was triggefed
LALM Last Alarmed Value when last change of state alarm was issued.
SIMM Simulation Mode Simulation mode process variables. Refer to Chaptef 3,
- - Section "Simulation Mode" on page 13 for more
SIML Simulation Mode information.
Location
SIOL Simulation Value
Location
SIMS Simulation Mode
Alarm Severity
IVOA Invalid Alarm Whenever the record is put into INVALID alarm severity
Output Action IVOA specifies an action. See Chapter 3, Section "Invalid
- Alarm Output Action" on page 14 for more information
VOV Invalid Alarm
Output Value

4. Record Support Routines

init_record

process

get_value

get_enum_str

get_enum_strs

This routine initializesSIMMif SIML is a constant or creates a channel access li&IMif is
PV_LINK. If SIOL isPV_LINK a channel access link is created .

This routine next checks to see that device support is available. The routine next checks to see
if the device support write routine is defined. If either device support or the device support
write routine does not exist, an error message is issued and processing is terminated.

If DOLIis a constant, thewAL is initialized to 1 if its value is nonzero or initialized to O®Lis
zero, andUDFis set toFALSE

If device support includesit_record it is called. VAL is set usinqRVAL, andUDFis set to
FALSE

See next section.

Fills in the values of strustlueDes so that they refer taAL

Retrieves ASCII string corresponding\vaL.

Retrieves ASCII strings faZNAMandONAM
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put_enum_str

Checks if string matchegNAMor ONAMand if it does, setsAL.

5. Record Processing

Routineprocess implements the following algorithm:

1.

Check to see that the appropriate device support module exists. If it doesn’t, an error
message is issued and processing is terminated wikAtiEield still set toTRUE This
ensures that processes will no longer be called for this record. Thus error storms will not
occur.

. If PACTis FALSE

« if DOLis DB_LINK andOMSLis CLOSED_LOOP
* get value fronDOL
» check for link alarm
» forcevALtobe Oor 1
if MASKis defined
e if VALiIs 0 seRVAL=0
» else seRVAL= MASK

. Check alarms: This routine checks to see if the vialvcauses the alarm status and

severity to change. If SOISEYNSTAandLALMare set.

. Check severity and write the new value. See Chapter 3, Section "Invalid Alarm Output

Action" on page 14 for details.

. If PACThas been changed TRUE the device support write output routine has started

but has not completed writing the new value. In this case, the processing routine merely
returns, leavingPACT TRUE

. CheckWAIT. If VALis 1 andwAIT is greater than 0, process again withsa=0 after

WAIT seconds.

. Check to see if monitors should be invoked.

« Alarm monitors are invoked if the alarm status or severity has changed.
 Archive and value change monitors are invokedL&Tis not equal t&/AL.

« Monitors forRVALand forRBvare checked whenever other monitors are invoked.
* NSEVandNSTAare reset to 0.

. Scan forward link if necessary, §&CT FALSE and return.
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6. Device Support

Fields Of Interest  Each binary output record must have an associated set of device support routines. The primary
To Device responsibility of the device support routines is to write a new value whewgteebo is
called. The device support routines are primarily interested in the following fields:

Support
Name Summary Description
PACT Processing Active See Chapter 2, Section "Database Common: Field
- - Descriptions” on page 4 for descriptions.
DPVT Device Private
NSEV New Alarm Severity
NSTA New Alarm Status
VAL Value Field This field is only of interest to device support routines that
do not useMASKandRVAL
ouT Output Link This field is used by the device support routines to logate
its output.
RVAL Raw Data Value IMASKis defined then record support sets
RVAL=(0,MASK if VAL is (0, not zero).
MASK Hardware mask. The device support module must set this field. Not that if
VAL is 1, then record processing setsAL= MASK
RBV Read Back Value This is the actual read back value obtained from the
hardware itself or from the associated device driver. Ifis
the responsibility of the device support routine to give this
field a value.
Device Support Device support consists of the following routines:
routines
report report(FILE fp, paddr)
Not currently used.
init init()
This routine is called once during 10C initialization.
init record init_record(precord)
This routine is optional. If provided, it is called by the record supmpiontecord routine. It
should determin®ASKif it is needed.
get ioint info get_ioint_info(int cmd,struct doCommon *precord,IOSCANPVT *ppvt)
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This routine is called by thieEventScan system each time the record is added or deleted
from an 1/O event scan listemd has the value (0,1) if the record is being (added to, deleted
from) an 1/O event list. It must be provided for any device type that can usettleat
scanner.

write bo write_bo(precord)
This routine must output an new value. It returns the following values:

e 0. Success.
» other: Error.

7. Device Support For Soft Records

Two soft device support modules Soft Channel and Raw Soft Channel are provided for output
records not related to actual hardware devices.OUHEink type must be either @ONSTANT
DB_LINK, or CA_LINK.

Soft Channel This module writes the current value\ofL.
If the OUT link type is PV_LINK, then dbCaAddinlink is called by init_record
init_record always returns a value of 2, which means that no conversion will ever be
attempted.

write_bo  calls recGbIPutLinkValue to write the current value ofAL. See Chapter 3,
Section "Soft Output” on page 13 for details.

Raw Soft This module is like the previous except that it writes the current valReAif
Channel
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1.

Introduction

This record calculates an expression.

2. Field Summary

Field Type DCT Initial Access Modify T\Q/I%Cn::t’cr)cr)c PP
VAL DOUBLE No 0 Yes Yes Yes No
CALC STRING Yes Null Yes Yes Yes Yes
INPA INLINK Yes 0 No No N/A No
INPB INLINK Yes 0 No No N/A No
INPC INLINK Yes 0 No No N/A No
INPD INLINK Yes 0 No No N/A No
INPE INLINK Yes 0 No No N/A No
INPF INLINK Yes 0 No No N/A No
INPG INLINK Yes 0 No No N/A No
INPH INLINK Yes 0 No No N/A No
INPI INLINK Yes 0 No No N/A No
INPJ INLINK Yes 0 No No N/A No
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Field Summary

Field Type DCT Initial Access Modify T/Ii)cnli?(r)cr)c PP
INPK INLINK Yes 0 No No N/A No
INPL INLINK Yes 0 No No N/A No
A DOUBLE No 0 Yes Yes/No Yes Yes
B DOUBLE No 0 Yes Yes/No Yes Yes
C DOUBLE No 0 Yes Yes/No Yes Yes
D DOUBLE No 0 Yes Yes/No Yes Yes
E DOUBLE No 0 Yes Yes/No Yes Yes
F DOUBLE No 0 Yes Yes/No Yes Yes
G DOUBLE No 0 Yes Yes/No Yes Yes
H DOUBLE No 0 Yes Yes/No Yes Yes
| DOUBLE No 0 Yes Yes/No Yes Yes
J DOUBLE No 0 Yes Yes/No Yes Yes
K DOUBLE No 0 Yes Yes/No Yes Yes
L DOUBLE No 0 Yes Yes/No Yes Yes
LA DOUBLE No 0 Yes No No No
LB DOUBLE No 0 Yes No No No
LC DOUBLE No 0 Yes No No No
LD DOUBLE No 0 Yes No No No
LE DOUBLE No 0 Yes No No No
LF DOUBLE No 0 Yes No No No
LG DOUBLE No 0 Yes No No No
LH DOUBLE No 0 Yes No No No
LI DOUBLE No 0 Yes No No No
LJ DOUBLE No 0 Yes No No No
LK DOUBLE No 0 Yes No No No
LL DOUBLE No 0 Yes No No No
EGU STRING Yes Null Yes Yes No No
PREC SHORT Yes 0 Yes Yes No No
HOPR FLOAT Yes 0 Yes Yes No No
LOPR FLOAT Yes 0 Yes Yes No No
HIHI FLOAT Yes 0 Yes Yes No Yes
LOLO FLOAT Yes 0 Yes Yes No Yes
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Field Summary
Field Type DCT Initial Access Modify T/Ii)cnli?(r)cr)c PP
HIGH FLOAT Yes 0 Yes Yes No Yes
LOW FLOAT Yes 0 Yes Yes No Yes
HHSV GBLCHOICE Yes 0 Yes Yes No Yes
LLSV GBLCHOICE Yes 0 Yes Yes No Yes
HSV GBLCHOICE Yes 0 Yes Yes No Yes
LSV GBLCHOICE Yes 0 Yes Yes No Yes
HYST DOUBLE Yes 0 Yes Yes No No
ADEL DOUBLE Yes 0 Yes Yes No No
MDEL DOUBLE Yes 0 Yes Yes No No
LALM DOUBLE No 0 Yes No No No
ALST DOUBLE No 0 Yes No No No
MLST DOUBLE No 0 Yes No No No
RPCL NOACCESS No 0 No No No
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Field Descriptions

3. Field Descriptions
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Name Summary Description

VAL Value Field This field is calculated, via tf@ALCexpression, each
time the record is processed.

CALC Infix Expression See below for details

INPA,...,INPL Input Links Each may be a constant, a database link, or a channg
access link. Any link not defined is ignored.

A,...L Input Values If the corresponditiyP field is a constant, this field is
initialized with the constant value but can be changed v
dbPuts .

LA,...,.LL Previous Input These fields are used to decide when to trigger monitgrs

Values onA,...,L.

EGU Engineering Units | A 16 character ASCII string describing Engineering units.
This field is used by record support to supply a units
description string wheget_units s called.

PREC Display Precision | Precision with which to displayAL This field is used by
record support to supply a value whgsi_precision
is called.

HOPR High Operating These fields determine the upper and lower display lini

Range for graphics displays and the upper and lower control
- limits for control displays. The fields are used by record
LOPR Low Operating support to honor calls iget_graphic_double or
Range get_control_double

HIHI Hihi Alarm Limit These fields specify the alarm limits and severities.

HIGH High Alarm Limit

LOW Low Alarm Limit

LOLO Lolo Alarm Limit

HHSV Severity for a Hihi

Alarm
HSV Severity for a High
Alarm
LSV Severity for a Low
Alarm
LLSV Severity for a Lolo
Alarm
HYST Alarm Deadband These parameters specify hysteresis factors for triggering
- monitor callbacks, i.e. monitors specified by calls to

ADEL Archive Deadband | caaddEvent ordbAddEvent . A monitor will not be

MDEL Monitor, i.e. value trlgger?d untiVAL changes by more than the specified

change, Deadband amount.
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Record Support Routines

Name Summary Description
LALM Last Alarmed Values when monitors were last triggered. These fields
Value are used to implement the hysteresis factors for monitprs.
ALST Archive Last Value
MLST Monitor Last Value
RPCL Expression in
reverse polish

Record Support Routines

init_record

process

special

get_value

get_units

get_precision

get_graphic_double

get_control_double

get_alarm_double

For each constant input link, the corresponding value field is initialized with the constant value
if the input link iSCONSTANDr a channel access link is created if the input lirk/id INK.

A routinepostfix  is called to convert the infix expressiondALCto reverse polish notation.
The result is stored iIRPCL

See next section.

This is called ifCALCis changedspecial ~ callspostfix

Fills in the values oftruct valueDes so that they refer tgAL.

RetrieveEGU

RetrievesPREC

Sets the upper display and lower display limits for a field. If the fialdlisHIHI , HIGH, LOW
or LOLQ the limits are set tHOPRandLOPR else if the field has upper and lower limits defined
they will be used, else the upper and lower maximum values for the field type will be used.

Sets the upper control and the lower control limits for a field. If the fialdlisHIHI , HIGH,

LOWor LOLQ the limits are set tllOPRandLOPR else if the field has upper and lower limits
defined they will be used, else the upper and lower maximum values for the field type will be
used.

Sets the following values:
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Record Processing

upper_alarm_limit = HIHI
upper_warning_limit = HIGH
lower_warning_limit = LOW
lower_alarm_limit = LOLO

5. Record Processing

Routineprocess implements the following algorithm:

1.
2.

Fetch all arguments.

Call routine calcPerform , which calculates/AL from the postfix ~ version of the
expression given iGALC If calcPerform  returns successDFis set toFALSE

. Check alarms. This routine checks to see if the Welvcauses the alarm status and

severity to change. If sOYSEY NSTA and LALM are set. It also honors the alarm
hysteresis factoHyS7). Thus the value must change by at le&ssTbefore the alarm
status and severity changes.

. Check to see if monitors should be invoked.

< Alarm monitors are invoked if the alarm status or severity has changed.

 Archive and value change monitors are invokesbEL andMDELconditions are
met.

* Monitors forA-L are checked whenever other monitors are invoked.
* NSEVandNSTAare reset to 0.

. Scan forward link if necessary, §&CT FALSE and return.

6. Allowed Expressions

Operands

The calculation can express algebraic, relational, and logical expressions. The expression is
converted to opcode and stored as reverse polish notation in the calculation record. The
database fields are as follows:

» CALC:: infix expression as entered
» RPCL: reverse polish expression

The reverse polish calculation is most efficient to evaluate during run-time. The range of

expressions supported by the calculation record are separated into operands, algebraic
operations, trigonometric, relational operations, logical operations, parenthesis, and the

guestion mark operator.

Use the value specified by input A
Use the value specified by input B
Use the value specified by input C
Use the value specified by input D
Use the value specified by input E
Use the value specified by input F
Use the value specified by input G
Use the value specified by input H
Use the value specified by input |

TIOGMmMOOw>
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Allowed Expressions

* J: Use the value specified by input J

K: Use the value specified by input K

e L: Use the value specified by input L

« RNDM: Random number (unary), random number between 0-1

Algebraic » ABS: Absolute value (unary)
Operators * SQR: Square root (unary)
* MIN: Minimum (binary function)
* MAX: Maximum (binary function)
e CEIL: Ceiling (unary)
* FLOOR: Floor (unary)
* LOG: Log base 10 (unary)
« LOGE: Natural log (unary)
* EXP: Exponential function (unary)
» N Exponential (binary)
o ** : Exponential (binary)
* +: Addition (binary)
e -: Subtraction (binary)
e *: Multiplication (binary)
» /: Division (binary)
* % : Modulo (binary)
 NOT: Negate (unary)
* - Subtraction (unary)
* NINT: Nearest Integer
e LN: Natural Log (synonym for LOGE)
* SQRT: Square Root (synonym for SQR)
* Pl: 3.1415926...

« D2R: Conversion from Degrees to Radians (Note: Trig functions assume their
arguments are in radians) Degrees = RadidDaR

Trigonometric * SIN: Sine
Operators » SINH: Hyperbolic sine
* ASIN: Arc sine
« COS. Cosine

» COSH: Hyperbolic cosine
* ACOS: Arc cosine

« TAN: Tangent

* TANH: Hyperbolic tangent
» ATAN: Arc tangent

Relational « >=: Greater than or equal to

Operators e >: Greater than
» <=: Lessthan or equal to
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Example Expressions

Logical
Operators

Bitwise
Operators

Parenthesis and
Comma

e <. Lessthan
» #: Notequal to

 =: Equalto
+ && : And
|l: Or

* I Not

* |: Bitwise Or

* & : Bitwise And

« OR: Bitwise Or

 AND: Bitwise And

» XOR: Bitwise Exclusive Or
* ~: One’s Complement

e <<: Leftshift

« >>: Right shift

The open and close parenthesis are supported. Nested parenthesis are supported.

The comma is supported when used to separate the arguments of a binary function.

Conditional The “C” question mark operator is supported. The format is:
Expression (condition)? True result : False result
Example Expressions
Algebraic A+B
* ResultisA+B
Relational (A+B)<(C+D)

Question Mark

e Resultis 1 if (A+B) < (C+D)
* Resultis 0 if (A+B) >= (C+D)

(A+B)<(C+D)?E:F

* Resultis E if (A+B) < (C+D)
* Resultis F if (A+B) >= (C+D)

(A+B)<(C+D)?E
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Example Expressions

» Resultis E if (A+B) < (C+D)
* Result is unchanged if (A+B) >= (C+D)

Logical A&B

» Causes the following to occur:
» Convert A to integer
< Convert B to integer
* Bit-wise And A and B
» Convert result to floating point
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Chapter 9: compress - Compression

1. Introduction

TheVAL field of this record refers to an array of leng8AM UnlessNP is a database link, the
compression algorithm is ignored. If, howeuv@ is a database link, then this record type
supports several algorithmSIRBUF, AVERAGENTO1LOWNTO1HIGH andNTO1AVE Each will

be discussed separately.

CIRBUF keeps a circular buffer of lenghiSAM Each time the record is processed, it gets the
data referenced bjdP and puts it into the circular buffer referencedvy. Note that when
INP refers to a scalavAL is just a time ordered circular buffer of values obtained i

If AVERAGHS chosen, thelAL refers to an array of lengtiSAMthat contains an element by
element time average of values taken from the array referendsié. byl successive samples
of INP are averaged in order to compute..

If NTOILOWNTO1HIGH or NTO1AVEare chosen, thewAL is a circular buffer of lengtNSAM

The actual algorithm depends on whetihgr references a scalar or an arrayNF¥ refers to a

scalar, therN successive time ordered samplesiN® are taken. After théth sample is
obtained a new value, determined by the algorith@M(HIGH, or AVE), is written to the
circular buffer referenced byAL. If INP refers to an array, then each time the record is
processed, the array referencedify is obtained, divided into sub-arrays each of lemgth

and the algorithm applied to each sub-array. The result obtained from each subarray is written
to the circular buffer referenced DL
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Field Summary

2. Field Summary

Field Type DCT Initial Access | Modify I?Aeocnli:t’;?c PP
VAL DOUBLE No 0 Yes Yes Yes Yes
INP INLINK Yes 0 No No N/A No
RES SHORT No 0 Yes Yes No No
ALG RECCHOICE Yes 0 Yes No No No
NSAM ULONG Yes 1 Yes No No No
N ULONG Yes 1 Yes No No No
ILIL FLOAT Yes 0 Yes Yes No No
IHIL FLOAT Yes 0 Yes Yes No No
HOPR FLOAT Yes 0 Yes Yes No No
LOPR FLOAT Yes 0 Yes Yes No No
PREC SHORT Yes 0 Yes Yes No No
EGU STRING Yes null Yes Yes No No
OFF ULONG No 0 Yes No No No
NUSE ULONG No 0 Yes No No No
BPTR NOACCESS No 0 No No No
SPTR NOACCESS No 0 No No No
WPTR NOACCESS No 0 No No No
CvB DOUBLE No 0 Yes No No No
INX ULONG No 0 Yes No No No
3. Field Descriptions
Name Summary Description
VAL Value Field This field is determined as a result of record processing. It
is a double precision array of lengtiiSAM
INP Input Link INP can be a constant, a database link, or a channel a¢cess
link. Unless it is a database linkl.Gis meaningless.
RES Reset Setting this field causes the algorithm to start over from
the beginning.
ALG Algorithm CIRBUF, AVERAGENTO1LOWTO1HIGH or
NTO1AVE
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Name Summary Description

NSAM Number in Sample Number of elements/iiL.

N Number Value ofN for AVERAGEINdNTO1xxx algorithms.

ILIL Initial Low Applies toNTO1xxx applied todNP arrays.

Interest Value
IHIL Initial High Interest

Value
HOPR High Operating These fields determine the upper and lower display linits

Range for graphics displays and the upper and lower control

- limits for control displays. The fields are used by record

LOPR Low Operating support to honor calls iget_graphic_double or

Range get_control_double

PREC Display Precision | Precision with which to displayAL. This field is used by
record support to supply a value whgst_precision
is called.

EGU Engineering Units ASCII string describing Engineering units. This field|is
used by record support to supply a units description string
whenget_units  is called.

OFF Current Offset

NUSE Number Used Number of elements currently stored.

BPTR Buffer Pointer Holds array referenced\tL

SPTR Summing Buffer For array averages.

Pointer
WPTR Work Buffer For dbGetLinks
Pointer
cvB Compress Value
Buffer
INX Current Index of
1,...,N

4. Record Support Routines

init_record Space for all necessary arrays is allocated. The addresses are stored in the appropriate fields in
the record.

process See next section.

special This routine is called wheRSETis set. It performs a reset.
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Record Processing

get_value

cvt_dbaddr

get_array_info

put_array_info

get_units

get_precision

get_graphic_double

get_control_double

Fills in the values of strustlueDes so that they refer tdAL.

This is called bydoNameToAddr. It makes thedbAddr structure refer to the actual buffer
holding the result.

Obtains values from the circular buffer referenced/ay.

Writes values into the circular buffer referencedvigy.

RetrieveEGU

RetrievesPREC

Sets the upper display and lower display limits for a field. If the fialdlisHIHI , HIGH, LOW
or LOLQ the limits are set tHOPRandLOPR else if the field has upper and lower limits defined
they will be used, else the upper and lower maximum values for the field type will be used.

Sets the upper control and the lower control limits for a field. If the fialdlisHIHI , HIGH,

LOWor LOLQ the limits are set tllOPRandLOPR else if the field has upper and lower limits
defined they will be used, else the upper and lower maximum values for the field type will be
used.

Record Processing

Routineprocess implements the following algorithm:

1. If INP is not a database link, check monitors and the forward link and return.
2. Get the current data referenceddy.

3. Perform the appropriate algorithm:

a.AVERAGE ReadN successive instances P and perform an element by
element average. Untll instances have been obtained it just return without
checking monitors or the forward link. Whéninstances have been obtained
complete the algorithm, store the result in\¢ array, check monitors and the
forward link, and return.

b. CIRBUFE.  Write the values obtained fromP into theVAL array as a circular
buffer, check monitors and the forward link, and return.

c. NTO1xxx andINP refers to a scalar: Obtaih successive values frolNP and
apply the NTO1lxxx algorithm to these values. UntN values are obtained
monitors and forward links are not checked. WReaniccessive values have been
obtained, complete the algorithm, check monitors and the forward link, and
return.
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d. NTO1xxx and INP refers to an array: TheIL andIHIL are honored if
ILIL <IHIL . The input array is divided into subarrays of lengtihe specified
NTO1xxx compression algorithm is applied to each subarray and the result stored
in the array referenced AL The monitors and forward link are checked.

4. If success, s&iDFto FALSE

5. Check to see if monitors should be invoked:
< Alarm monitors are invoked if the alarm status or severity has changed.
* NSEVandNSTAare reset to 0.

6. Scan forward link if necessary, S8CT FALSE and return.

EPICS Release: R3.12 EPICS Record Reference Manual 63



Chapter 9: compress - Compression
Record Processing

64 EPICS Record Reference Manual Document Revision: 1a



Chapter 10: dfanout

Johnny Tang, Matthew Bickley, and Chip Watson
Continuous Electron Beam Accelerator Facility
Southeastern Universities Research Association

1. Introduction

This record is used to forward data to up to eight other records. It has no associated device
support.

2. Field Summary

Field Type DCT Initial Access | Modify T/I%Cn::’:)cr)c PP
VAL LONG No 0 Yes Yes No Yes
OUTA OUTLINK Yes 0 No No N/A No
ouTB OUTLINK Yes 0 No No N/A No
ouTC OUTLINK Yes 0 No No N/A No
OuUTD OUTLINK Yes 0 No No N/A No
OUTE OUTLINK Yes 0 No No N/A No
OUTF OUTLINK Yes 0 No No N/A No
OUTG OUTLINK Yes 0 No No N/A No
OUTH OUTLINK Yes 0 No No N/A No
DOL INLINK Yes 0 No No N/A No
OMSL GBLCHOICE Yes 0 Yes Yes No No
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Field Type DCT Initial Access | Modify F:Aicnig?c PP
EGU STRING Yes Null Yes Yes No No
HOPR FLOAT Yes 0 Yes Yes No No
LOPR FLOAT Yes 0 Yes Yes No No
HIHI FLOAT Yes 0 Yes Yes No Yes
LOLO FLOAT Yes 0 Yes Yes No Yes
HIGH FLOAT Yes 0 Yes Yes No Yes
LOW FLOAT Yes 0 Yes Yes No Yes
HHSV GBLCHOICE Yes 0 Yes Yes No Yes
LLSV GBLCHOICE Yes 0 Yes Yes No Yes
HSV GBLCHOICE Yes 0 Yes Yes No Yes
LSV GBLCHOICE Yes 0 Yes Yes No Yes
HYST DOUBLE Yes 0 Yes Yes No No
ADEL DOUBLE Yes 0 Yes Yes No No
MDEL DOUBLE Yes 0 Yes Yes No No
LALM DOUBLE No 0 Yes No No No
ALST DOUBLE No 0 Yes No No No
MLST DOUBLE No 0 Yes No No No
SIOL INLINK Yes 0 No No N/A No
SIML INLINK Yes 0 No No N/A No
SIMM GBLCHOICE No 0 Yes Yes No No
SIMS GBLCHOICE Yes 0 Yes Yes No No
IVOA GBLCHOICE Yes 0 Yes Yes No No
VOV DOUBLE Yes 0 Yes Yes No No
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3. Field Descriptions

Name Summary Description

VAL Value Field This field is the input value which is used for passing data
for all of the output links.

OUTA.,..., Output Link On processing of this record, each of these links to which

OUTH another record is connected will be triggered.

DOL Desired Output If DOLIs a database or channel access link@$Lis

Location (Input CLOSED_LOQPRhenVAL is read fromDOL After the
Link) check for drive limitsVAL will be set to the value
determined bypOL

OMSL Output Mode Select  This field has either the vEIURERVISORYor
CLOSED_LOQFDOLis used to determingAL only if
OMSlhas the valu€ELOSED_LOQP By setting this field
the record can be switched between supervisory and
closed loop mode of operation. While in closed loop
mode, theV/AL field cannot be set vidbPuts .

EGU Engineering Units ASCI!I string describing Engineering units. This field|is
used by record support to supply a units description string
whenget_units  is called.

HOPR High Operating These fields determine the upper and lower display linits

Range for graphics displays and the upper and lower control
- limits for control displays. The fields are used by record
LOPR Low Operating support to honor calls iget_graphic_double or
Range get_control_double . If these values are defined,
they must be in the range:
DRVL<=LOPR<=HOPR<=DRVH.

HIHI Hihi Alarm Limit These fields specify the alarm limits and severities.

HIGH High Alarm Limit

LOW Low Alarm Limit

LOLO Lolo Alarm Limit

HHSV Hihi Alarm Severity

HSV High Alarm Severity

LSV Low Alarm Severity

LLSV Lolo Alarm Severity

HYST Alarm Deadband These parameters specify hysteresis factors for triggering

X monitor callbacks, i.e. callbacks specified by calls to

ADEL Archive Deadband | caaddEvent ordbAddEvent . A monitor will not be

MDEL Monitor, i.e. value triggered untiVAL changes by more than the specified

change, Deadband

amount.
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Name Summary Description
LALM Last Alarm Value These fields are used to implement the hysteresis factors
for monitors.
ALST Last Archiver Value
MLST Last Monitored
Value
SIMM Simulation Mode Simulation mode process variables. Refer to Chaptef 3,
- - Section "Simulation Mode" on page 13 for more
SIML Simulation Mode information.
Location
SIOL Simulation Value
Location
SIMS Simulation Mode
Alarm Severity
IVOA Invalid Alarm Whenever the record is put into INVALID alarm severity
Output Action IVOA specifies an action. See Chapter 3, Section "Invalid
- Alarm Output Action" on page 14 for more information
VOV Invalid Alarm
Output Value

4. Record Support Routines
init_record
process See next section.

5. Record Processing

Routineprocess

1.

implements the following algorithm:
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John Winans
Advanced Photon Source
Argonne National Laboratory

Introduction

The Event
Generator

EG Records

The support for the global event system has been designed to allow application developers to
control the APS event generator and receiver boards. This is done by the use of four new record
types:eg, egevent , er, erevent . These records are customized and are only supported by the
device support modules for the APS event generator and receiver boards.

The use of the global event system and its associated records should not be confused with the
vanilla EPICS events and the associatesht records. They are very different.

The Event Generator is used to generate global event codes and send them out to one or more
Event Receivers. A group of interconnected event generators and receivers is referred to as an
‘event circuit.” There may be more than one event generator on the same event circuit. And it is
possible for a single 10C to be part of multiple event circuits.

Theeg record type is used to select the options of a specific event generator card. In order to
properly configure it, you should first be familiar with its operating modes. This is specified in
the document “Event System” by Frank Lenksus.
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2. Field Summary

Field Type DCT Initial Access | Modify ?A%Cnig?c PP
ouT OUTLINK Yes No No No No
MOD1 RECCHOICE Yes 0 Yes Yes No Yes
R1SP DOUBLE Yes 0 Yes No No Yes
MOD2 RECCHOICE Yes 0 Yes Yes No Yes
R2SP DOUBLE Yes 0 Yes No No Yes
LMD1 RECCHOICE No 0 Yes No No Yes
LMD2 RECCHOICE No 0 Yes No No Yes
FIFO GBLCHOICE Yes 0 Yes Yes No Yes
LFFO GBLCHOICE No 0 Yes No No Yes
CLR1 CHAR No 0 Yes Yes No Yes
CLR2 CHAR No 0 Yes Yes No Yes
TRG1 CHAR No 0 Yes Yes No Yes
TRG2 CHAR No 0 Yes Yes No Yes
ENAB GBLCHOICE Yes 0 Yes Yes No Yes
LENA LONG No 0 Yes No No Yes
TAXI LONG No 0 Yes Yes Yes No
LTAX LONG No 0 Yes No No No
VME LONG No 0 Yes Yes No Yes
ETEO GBLCHOICE Yes 0 Yes Yes No Yes
ETO LONG Yes 0 Yes Yes No Yes
LETO LONG No 0 Yes No No Yes
ETE1 GBLCHOICE Yes 0 Yes Yes No Yes
ET1 LONG Yes 0 Yes Yes No Yes
LET1 LONG No 0 Yes No No Yes
ETE2 GBLCHOICE Yes 0 Yes Yes No Yes
ET2 LONG Yes 0 Yes Yes No Yes
LET2 LONG No 0 Yes No No Yes
ETE3 GBLCHOICE Yes 0 Yes Yes No Yes

ET3 LONG Yes 0 Yes Yes No Yes
LET3 LONG No 0 Yes No No Yes
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Field Summary

Field Type DCT Initial Access | Modify F'\Z/leocnI;(r)cr)c PP
ETE4 GBLCHOICE Yes 0 Yes Yes No Yes
ET4 LONG Yes 0 Yes Yes No Yes
LET4 LONG No 0 Yes No No Yes
ETES5 GBLCHOICE Yes 0 Yes Yes No Yes
ET5 LONG Yes 0 Yes Yes No Yes
LETS LONG No 0 Yes No No Yes
ETEG6 GBLCHOICE Yes 0 Yes Yes No Yes
ET6 LONG Yes 0 Yes Yes No Yes
LET6 LONG No 0 Yes No No Yes
ETE7 GBLCHOICE Yes 0 Yes Yes No Yes
ET7 LONG Yes 0 Yes Yes No Yes
LET7 LONG No 0 Yes No No Yes
VAL CHAR No 0 Yes No Yes No
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3. Field Descriptions

Name Summary Description
ouT Output Link Specifies the link number of the event generator boargl.
Only the ‘Card’ value of the link specification is used.
MOD1 Mode Select for Used to select the operating mode of event sequence
RAM 1 RAMlor RAM2 It is important to know that the
configuration of the events in the RAM may not be altered
MOD2 Mode Select for unless it is eitherOff * or in ‘Alternate Mode  ’
RAM 2 Should a configuration attempt be made when the RAM is
not in one of these modes, it will be deferred until the
RAM mode is changed to eithedff ' or ‘Alternate .
WhenMOD1s set to alternate from any other mad€D2
will also be set to alternate.MOD1s changed from
alternate to any other moddOD2will be set to off.
R1SP RAM 1 Speed Event clock 1 rate in Hz. This must be set to the clock fate
of the signal source on the EveZitK 1 input. It is only
R2SP RAM 2 Speed used to calculate the ‘desired position’ value of events
that are placed into the sequence RAM. These events|are
specified by the use oégevent ' records.
If all ‘egevent ’record types that use the generator being
configured will be using ‘Clock Ticks’ as their ‘Delay
Units’ the value placed intR1SPis not used and may be
left as zero.
LMD1 Last Operating
Mode 1
LMD2 Last Operating
Mode 2
FIFO FIFO Enable Used to enable or disable the input-fifo on the generator
board. The fifo is used to allow more than one event
generator to exist on the same fiber-optic line.
LFFO Last FIFO Enable
CLR1 Clear RAM 1 Performing a ‘put’ operation on this field causes sequence
RAM1lor RAM2to be cleared. The use of this field is
CLR2 Clear RAM 2 undefined (and will cause great problems) if there are gny
‘egevent ' records configured in the database. This is
provided for testing purposes.
TRG1 Manual Trigger If a ‘put’ operation is performed on this field, a one-time
RAM 1 trigger on sequendeAM1or RAM2will be initiated. The
- result would be that same as if there were a hardware
TRG2 Manual Trigger trigger applied to the ‘EverRG1 input on the card.
RAM 2
ENAB Master Enable Master card enable. No events are generated unless the
card is enabled. In general, there should never be any|
reason to disable an event generator. This is provided|for
testing purposes.
LENA Last Master Enable
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Name Summary Description
TAXI Taxi Violation Flag | This is set to a non-zero value when there has been g taxi
violation. It simply reflects that state of the violation
signal on the taxi receiver module. Taxi violations can pot
occur wherFIFO is set to Off .’
LTAX Last Taxi Violation
VME Manual Event Used to send out a one-shot event code. A put to this field
Generation via will cause the event to be sent. It appears to be zero if|itis
VME Access ever read. This can be ‘OUT-LINKed’ to by an other
record in order to generate an arbitrary event when it is
processed.
ETEn Event Trigger (n=0-7) These are the enables for the trigger event inguts
Enable on the card. They must be set@n"in order to send the
trigger event codes.
ETn Event Trigger (n=0-7) These are used to program the event codes that
correspond to the trigger event inputs on the card.
LETn Last Trigger Event (n=0-7)
VAL Value Not Used.

4. Record Processing

It is intended thatg records be set to passive processing only. They are not altered by the
device support code in response to being processed. Their purpose is only to specify the
operating modes of the event generator and, as such, are processed if and when a value in it is
altered by gut operation. To start things going, however, they should have pin@iess at

init ' flag set toYES

As an observation, it is not advisable to alter 18P or R2SP fields. You may, but then all
relatedegevent records must be processed again, in order to recalculate their desired position
values. ThevODland MOD2fields can also cause some nasty side effects if they are altered
between any two non-off modes. In general, the operating mode should beseata then

to some other mode if it is desired to switch between two modes.

Device Support

The device support module for the event generator may be useg dydegevent record
types.

In order to configure the event generator device support, a call must be made to set the address
for each of the event generator cards present in the IOC. This configuration call is as follows:

EgConfigure(<card number>, <Base address in A16>)
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Event Records

The <card number > field may be 0-4 and is used to specify which card is to be configured.
This is the card number that is referenced ineth@ndegevent records when building the
database. TheBase address in A16 > field is a 16-bit number that represents the address of
the card in the A16 memory space.

Database records that specify card numbers that are not configured will generate ‘bad field’
errors when they are initialized lmelnit . And will then be ignored by the event generator
device support if ever processed.

Event Records

The regular EPIC8vent records may be used when it is desired to cause a record to process
upon a given event code by the global event system. This is accomplished by configuring an
event record (the regular EPIC&ent record) and selecting the APS event receiver for the
DTYP field. The card and signal are then used to select the event receiver card and event
number, respectively. Any time the event number specified is received by the event receiver,
that event record will be processed.

This is the only relationship between the vanilla EPICS event codes (and their associated
records) and the global APS event system.

Event System Observations

Event Generator
Sequence RAM
Modes

This section describes a few observations that would otherwise be left to experimentation for
the user figure out. Much of the annoyances described here have ben left in the system because
there are simple work arounds, or they represent situations that should never be encountered on
a running system.

It is intended that the modes of tbg never be altered. It was considered thatMi®1and
MODZfields be madsPC_NOMOfelds. But, during the system testing of the event hardware
itself, it became useful to be able to make adjustments to the operating mode. Thus the ability
to change the mode was put into the record and device support. However, exactly what is done
when the mode is changed is probably not useful to the database designer.

First of all, remember that the sequeRzd$ can not be updated unless they are eith&rn

mode orOFF. This is due to the hardware constraints. In order to alter a seqrikiteat is

not set tOALT or OFF, theRAMmMust be changed to one of those modes, altered, and then reset
back to the desired mode. (No it is not reasonable to do this automatically.) Should the mode
be carelessly altered, the EG card will have the mode updated, but the ségaMsicwill not

be updated again until the mode is s&klid or OFF (In an actual application program, it is not
reasonable to think that the operating modes of the seqBantavill be changed.)

Unless you have a strong need to use more than one sedpfeviak the same time, it is
strongly recommended that t#&T mode be used. This is so that you may alter the event
positions on the fly when debugging.

74

EPICS Record Reference Manual Document Revision: 1a



Chapter 11: eg - Event Generator
Example Database for Global Time Synchronization

EGevent Records

ER Interrupts

The delay selected in &gevent record is done by specifying the desired period of delay. The
period is converted to click ticks by the use of HisSP andR2SP values specified in theg

record. Since only one event code may be in any single segrangsition at any given

time, any collisions are resolvedR4Mload time by scanning for the ‘next’ unused position.
Thus it is possible that the same database end up loadirRAten two different images
depending on the order that the records get processed (that earlier records get higher priority.)
If this causes problems, it is recommended that the units of delay be specified in ‘clock ticks’
and that the same delay values not be used in multiple records.

The use of ‘clock ticks’ as the delay units specification will eliminate the rounding caused by
the conversion from alternate units into clock ticks.

It should be obvious that the event system is capable of generating VME interrupts at a rate
that far exceeds the CPUs ability to process them. Much care should be put into the design of
the databases that control the event system so that this does not happen. It has been observed
that when such a problem does occur, vxWorks dies and prints “Work queue overflow” on its
console.

Example Database for Global Time Synchronization

Timing System
Overview

Event Generator
Database Records

This section describes a few example database records that are used to set up the event system.
The records shown here are those used by the global synchronous timing system. This provides
a good example of event generation from database records as well as from trigger inputs. It
also includes a heartbeat generator that is required by the event system itself.

The example timing system uses a free running 1000 hertz clock. This clock is input on the
TRGOline of the EG card on the master timing I0C. Each timeT&@0input is pulsed, an
Increment Time Stammx7C) event should be sent out so that the ER cards can update their
notion of the time.

Additionally, the timing system has to take care of high order counter truncation and slave
resynchronization. This is handled by the use of the Reset Time Stamp CowTejeyent

(the processing of the time stamp information is described in more detail in the document on
the global timing system.)

The records related to the event generator card are used to initialize and generate events. The
eg record used on the timing system master is:

record(eg, “$(prefix)_eg”)
{

field(DESC, “)
field(ASG, )
field(SCAN, “Passive”)
field(PINI, “YES")
field(PHAS, “0")
field(EVNT, “0")
field(TSE, “0”)
field(TSEL, “0”)
field(DTYP, “APS event generator G”)
field(DISV, “17)
field(SDIS, “07)
field(DISS, “NO_ALARM”)
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field(PRIO, “LOW")
field(FLNK, “0”)
field(OUT, “4C0 SO @”)
field(MOD1, “Off")
field(R1SP, “0")
field(MOD2, “Off")
field(R2SP, “0")
field(FIFO, “NO”)
field[ENAB, “YES”)
field(ETEO, “YES")
field(ETO, “0x7c”)
field(ETEL, “NO")
field(ET1, “0x0”)
field(ETE2, “NO")
field(ET2, “0x0")
field[ETE3, “NO”)
field(ET3, “0x0")
field([ETE4, “NO”)
field(ET4, “0x0")
field(ETES, “NO”)
field(ETS, “0x07)
field([ETES, “NO”)
field(ET6, “0x0”)
field(ETE7, “NO")
field(ET7, “0x0”)

}

The important items of note are tHENABIS YES ETEOQ s YES ETO is set ta0x7C, and that the
record be set to process at init time. The scan should always be set to passive since it only
makes sense to process the record when the field values change.

In order to take care of the heart be@t7f) and time stamp reset/resyr@xqD) events,
longout records are used that have their output links pointed teMiéield on the aboveg
record. When they are processed,\tAe field of thelongout record is sent out on the event
system.

record(longout, “$(prefix)_hbeat”)
{

field(DESC, “*)
field(ASG, “)
field(SCAN, “1 second”)
field(PINI, “NO")
field(PHAS, “0")
field(EVNT, “0")
field(TSE, “0”)
field(TSEL, “0")
field(DTYP, “Soft Channel”)
field(DISV, “17)
field(SDIS, “0”)
field(DISS, “NO_ALARM")
field(PRIO, “LOW”)
field(FLNK, “0”)
field(OUT, “$(prefix)_eg.VME PP NMS”)
field(DOL, “1227)
field(OMSL, “supervisory™)
field(EGU, “rocks”)
field(HOPR, “07)
field(LOPR, “0")
field(HIHI, “0")
field(LOLO, “0")
field(HIGH, “0”)
field(LOW, “0”)
field(HHSV, “NO_ALARM")
field(LLSV, “NO_ALARM")
field(HSV, “NO_ALARM")
field(LSV, “NO_ALARM")
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field(HYST, “07)
field(ADEL, “0”)
field(MDEL, “0")
field(SIOL, “0”)
field(SIML, “0”)
field(SIMS, “NO_ALARM")
field(IVOA, “Continue normally”)
field(IVOV, “0”)
}

record(longout, “$(prefix)_resync”)

field(DESC, “)
field(ASG, “)
field(SCAN, “10 second”)
field(PINI, “NO”)
field(PHAS, “0")
field(EVNT, “0")
field(TSE, “0”)
field(TSEL, “0”)
field(DTYP, “Soft Channel”)
field(DISV, “17)
field(SDIS, “07)
field(DISS, “NO_ALARM")
field(PRIO, “LOW")
field(FLNK, “07)
field(OUT, “$(prefix)_eg.VME PP MS”)
field(DOL, “125")
field(OMSL, “supervisory”)
field(EGU, “rocks”)
field(HOPR, “07)
field(LOPR, “0")
field(HIHI, “0”)
field(LOLO, “0")
field(HIGH, “0”)
field(LOW, “0”)
field(HHSV, “NO_ALARM")
field(LLSV, “NO_ALARM")
field(HSV, “NO_ALARM")
field(LSV, “NO_ALARM")
field(HYST, “07)
field(ADEL, “0")
field(MDEL, “0)
field(SIOL, “0”)
field(SIML, “07)
field(SIMS, “NO_ALARM”)
field(IVOA, “Continue normally”)
field(IVOV, “0”)

}

There should be nothing interesting about Itingout  records described above. The only
important thing is that they properly point to #eEfield of theeg record.

Event Receiver The records used in the event receiver database are used to initialize the event receiver card.
Database Records Theer record used in the receiver database is:

record(er, “$(prefix)_ER”")
{

field(DESC, “)
field(ASG, “)
field(SCAN, “Passive”)
field(PINI, “YES")
field(PHAS, “0")
field(EVNT, “0")
field(TSE, “0")
field(TSEL, “0”)
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field(DTYP, “APS event receiver”)
field(DISV, “1")
field(SDIS, “0”)
field(DISS, “NO_ALARM")
field(PRIO, “LOW")
field(FLNK, “0")
field(OUT, “#C0 SO @")
field(ENAB, “YES")
field(TRGO, “Disabled”)
field(TRG1, “Disabled”)
field(TRG2, “Disabled”)
field(TRG3, “Disabled”)
field(TRG4, “Disabled”)
field(TRG5, “Disabled”)
field(TRGS, “Disabled”)
field(OTPO, “Disabled”)
field(OTP1, “Disabled”)
field(OTP2, “Disabled”)
field(OTP3, “Disabled”)
field(OTP4, “Disabled”)
field(OTPS5, “Disabled”)
field(OTP6, “Disabled”)
field(OTP7, “Disabled”)
field(OTPS8, “Disabled”)
field(OTP9, “Disabled”)
field(OTPA, “Disabled”)
field(OTPB, “Disabled”)
field(OTPC, “Disabled”)
field(OTPD, “Disabled”)
field(OTLO, “Disabled”)
field(OTL1, “Disabled”)
field(OTL2, “Disabled”)
field(OTL3, “Disabled”)
field(OTL4, “Disabled”)
field(OTLS5, “Disabled”)
field(OTLS, “Disabled”)
field(DGOE, “Disabled”)
field(DGOD, “0")
field(DGOW, “0")
field(DGL1E, “Disabled”)
field(DG1D, “0”)
field(DG1W, “0")
field(DG2E, “Disabled”)
field(DG2D, “0")
field(DG2W, “0")
field(DG3E, “Disabled”)
field(DG3D, “0)
field(DG3W, “0")

}

Much like theeg record, the only interesting to note is that this record is passive and processed
at init time.

Now, in order to cause an IRQ to occur when the reset/resync time stamp event is received, we
use the followingrevent record:

record(erevent, “$(prefix)_erevent7d”)
{
field(DESC, “)
field(ASG, )
field(SCAN, “Passive”)
field(PINI, “YES")
field(PHAS, “0")
field(EVNT, “0")
field(TSE, “0)
field(TSEL, “0")
field(DTYP, “APS event receiver”)
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field(DISV, “17)
field(SDIS, “07)
field(DISS, “NO_ALARM")
field(PRIO, “LOW”)
field(FLNK, “0”)
field(OUT, “#C0 SO @")
field(ENAB, “Enabled”)
field(ENM, “Ox7d")
field(OUTO, “Disabled”)
field(OUT1, “Disabled”)
field(OUT2, “Disabled”)
field(OUT3, “Disabled”)
field(OUT4, “Disabled”)
field(OUT5, “Disabled”)
field(OUTS6, “Disabled”)
field(OUT7, “Disabled”)
field(OUTS, “Disabled”)
field(OUTOY, “Disabled”)
field(OUTA, “Disabled”)
field(OUTB, “Disabled”)
field(OUTC, “Disabled”)
field(OUTD, “Disabled”)
field(VME, “Enabled”)

}

Interesting points here are that the output link field points to the same ER card as the above er
record. The event number specified in ENMfield is the reset/resync time stamp event, and

we can see that themEfield is set t&NABLED This does nothing more than to tell the ER card

that we want an IRQ on event numbg7D. Note that we could also have turned on any of the
output pulse/level outputs as well.

We need not include a record to enable anything on the increment time stamp or heart beat
events as they are handled by the ER card automatically.

Exactly what happens when the IRQ arrives for e0gTD is described in detail in the global
timing documentation. Suffice it to say that the timing system registers a callback with the
event receiver driver that gets called upon receipt of the event.

Should you desire to process a database record upon the receipt of an event (in this case event
numberox7D) you may use a regular EPI@&nt record and set it up like this:

record(event, “$(prefix)_event”)
{

field(DESC, ““)
field(ASG, “)
field(SCAN, “Passive”)
field(PINI, “NO”)
field(PHAS, “0")
field(EVNT, “0")
field(TSE, “0)
field(TSEL, “0”)
field(DTYP, “APS event receiver”)
field(DISV, “17)
field(SDIS, “07)
field(DISS, “NO_ALARM")
field(PRIO, “LOW")
field(FLNK, “$(prefix)_calc1.PROC PP MS")
field(INP, “#C0 S125 @")
field(SIOL, “0”)
field(SIML, “0")
field(SIMS, “NO_ALARM")
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Interesting tidbits here are that the recomdB link is set to the ER card, the signal number is

set to the event number of interest, and that the forward link field be set to the record you wish
to process upon receipt of the event code. Remember also that the VME interrupt must be
enabled for the desired event code (in this case,®ZB)) by the use of aarevent record

type for the same event number, that has/efield set toENABLED

Event System Observations

Event Generator
Input Sources

50 ohm Trigger

Inputs

Software (EG
records)

Sequence RAMs

Event Receiver
Outputs

One Time Output
Pulse

Programmable
Delay and Width
Pulse

This section describes those items that might otherwise be overlooked by the overwhelming
detail of the record support fields. Here we provide a simple overview of the ways events can
be generated by the EG card and what can be done with them by the ER card.

The Event Generator hardware can generate event codes from 50 ohm input sources. The event
codes generated are configured inEM8-ETn fields and enabled by tl&EQ-ETEN fields in

the event generator record. The trigger inputs are edge sensitive and generate the event code
placed in the correspondimgn field of the EG record.

It is possible to generate any event code at any time by writing it teME&eld of theeg
record. ThevMEfield has a ‘write-only’ kind-of operation. Reading it will always return the
value zero and not cause any events to be transmitted.

The sequencRAM are programmed by the use oféhevent records. Each record represents

a single event code that is placed into a sequBAt&The record describes the event code
number and its position in tiAM(in terms of time offset from trigger.) If tiRAMis enabled

in theeg record, and a trigger is present (either 50 ohm input or by writing a value ég the

recordsTRGnfield) the sequenceAMwill be cycled thru and the present events will be sent
out.

The event receiver has many output configurations available. This section provides an
overview of each one.

Any given event can generate a one-time one microsecond output pule if the output pulse
enable is set for the desired signal in ¢herecord and the related trigger bits are set in the
mappingRAMvia anerevent record.

Any given event that is received can cause a pulse to be generated after a specified delay, and
last for a specified width. Thielay andwidth values are specified for the desired signal by
theer record’sDGnDandDGnWfields. It has to be enabled by the use ofiGaEfield as well

and the corresponding bits have to be set in the mapgingy the use oérevent records.
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Level Outputs

Special One Time
Output Pulse

VME Interrupt
and Record
Processing

Any pair of events may be used to toggle an output signal by enabling itén tieeord and
by setting the corresponding bits in the mapptagyby use of @revent records.

These outputs are designed such that if the event code has its high order bit set, the seven low
order bits are presented on these output lines as 1 microsecond pulses. The idea here is that you
can have up to seven pulses generated simultaneously. This mode is NOT configurable, but can

be enabled on a per-bit basis.

Theer board is capable of generating a VME interrupt upon receipt of an event code. This is
enabled via arrevent record that has theMEfield enabled. When this is done, an regular
EPICSevent record can be processed when the IRQs are receiveavéite record to be
processed has to have its scan rate setQdrtr " mode. The card and signal fields in the
event record’s link are used to specify the ER card number and the event number that is to
cause the record to be processed.
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John Winans
Advanced Photon Source
Argonne National Laboratory

Introduction

The Event
Generator

EGEVENT
Records

The support for the global event system has been designed to allow an application developer to
control the APS event generator and receiver boards. This is done by the use of four new record
types:eg, egevent , er, erevent . These records are customized and are only supported by the
device support modules for the APS event generator and receiver boards.

For more detailed information on the APS event generator and receiver records refer to
Chapter 11 on page 69.

The Event Generator is used to generate global event codes and send them out to one or more
Event Receivers. A group of interconnected event generators and receivers is referred to as an
‘event circuit.” There may be more than one event generator on the same event circuit. And it is
possible for a single 10C to be part of multiple event circuits.

Theegevent record is used in conjunction with ag record in order to specify a single event
that is to be placed into a sequence RAM. The event code and its time displacement from the
trigger are specified in this record.
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2. Field Summary

nce

>

the
is

Field Type DCT Initial Access | Modify ?A%Cnig?c PP
ouT OUTLINK Yes 0 No No No No
ENM LONG Yes 0 Yes Yes No Yes
LEVT LONG No 0 Yes No No Yes
RAM RECCHOICE Yes 0 Yes Yes No Yes
LRAM RECCHOICE No 0 Yes No No Yes
DELY FLOAT Yes 0 Yes Yes No Yes
ADLY FLOAT No 0 Yes No No No
DPOS LONG No 0 Yes No No No
APOS LONG No 0 Yes No No No
LDLY FLOAT No 0 Yes No No No
UNIT RECCHOICE Yes 0 Yes Yes No Yes
VAL CHAR No 0 Yes No Yes No
ELN NOACCESS No 12 No No No No
SELF NOACCESS No 4 No No No No

3. Field Descriptions
Name Summary Description

ouT Output Link Used to specify what event generator link that this event is
related to. Only the Card number is used

ENM Event Number The event number that is to be placed into the seque
RAM

LEVT Last Event Number

RAM Sequence RAM Which RAMhe event is to be placed into. (Ignored whe

Specifier the generator is in ‘Alternate’ mode.)

LRAM Last RAM

DELY Desired Delay The desired time delay between the trigger that starts
RAMsequence and when this event should be sent. Th
field must be expressed in the units selected ituii&
field described below.
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Name Summary Description

ADLY Actual Delay This is a read-only field that is set to the actual delay va
after accounting for rounding caused by the clock

resolution as well as collisions that can occur if more than
one event is placed into the same sequ&#ddocation.

ue

DPOS Desired Position This is a read-only field that represents desired position in
the sequencBAMNhat the event should be placed. It is
expressed in clock ticks.

APOS Actual Position This is a read-only field that represents the actual position
in the sequencRAMhat the event is placed. It is
expressed in clock ticks.

LDLY Last Desired Delay

UNIT Delay Specifier The time units used to express the delay value iDEier
Units andADLYfields.

VAL Value Field Not used.

ELN List Node

SELF Self Pointer

4. Record Processing

It is intended thatgevent records be set to passive processing only. They are not altered by
the device support code in response to being processed. Their purpose is only to specify the
desired position and code of an event in a sequRAREThe read-only fields will be updated

as necessary when ever the sequdédis reloaded. To start things going, however, they
should have theimptocess at init ' flag set toYES

Sequenc®RAMsare reloaded when ever any of Hyevent records related to it has iDELY
ENMor UNIT values changed. It is not advisable to alteruhNéT field unless the associated
sequenc®AMmMode is set taOff .

Device Support

The device support module for the event generator may be usag drydegevent record
types.

In order to configure the event generator device support, a call must be made to set the address
for each of the event generator cards present in the IOC. This configuration call is as follows:

EgConfigure(<card number>, <Base address in A16>)

The <card number > field may be 0-4 and is used to specify which card is to be configured.
This is the card number that is referenced ineth@ndegevent records when building the
database. TheBase address in A16 > field is a 16-bit number that represents the address of
the card in the A16 memory space.
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Database records that specify card numbers that are not configured will generate ‘bad field’
errors when they are initialized lmeinit . And will then be ignored by the event generator
device support if ever processed.
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John Winans
Advanced Photon Source
Argonne National Laboratory

Introduction

ER Records

The support for the global event system has been designed to allow an application developer to
control the APS event generator and receiver boards. This is done by the use of four new record
types:eg, egevent , er, erevent . These records are customized and are only supported by the
device support modules for the APS event generator and receiver boards.

For more detailed information on the APS event generator and receiver records refer to
Chapter 11 on page 69.

Theer record type is used to select the options of a specific event receiver card. In order to
properly configure it, you should first be familiar with its operating modes. This is specified in
the document “Event System” by Frank Lenksus.

2. Field Summary

Field Type DCT Initial Access | Modify Tﬂicnig?c PP
VAL CHAR No 0 Yes No Yes No
ouT OUTLINK Yes 0 No No No No
ENAB GBLCHOICE Yes 0 Yes Yes No Yes
TAXI LONG No 0 Yes No Yes No
LTAX LONG No 0 Yes No No No
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Field Type DCT Initial Access | Modify Ii/leocnli:t’(r)cr)c PP
TRGO RECCHOICE Yes 0 Yes Yes No Yes
TRG1 RECCHOICE Yes 0 Yes Yes No Yes
TRG2 RECCHOICE Yes 0 Yes Yes No Yes
TRG3 RECCHOICE Yes 0 Yes Yes No Yes
TRG4 RECCHOICE Yes 0 Yes Yes No Yes
TRG5 RECCHOICE Yes 0 Yes Yes No Yes
TRG6 RECCHOICE Yes 0 Yes Yes No Yes
OTPO RECCHOICE Yes 0 Yes Yes No Yes
OTP1 RECCHOICE Yes 0 Yes Yes No Yes
OoTP2 RECCHOICE Yes 0 Yes Yes No Yes
OTP3 RECCHOICE Yes 0 Yes Yes No Yes
OTP4 RECCHOICE Yes 0 Yes Yes No Yes
OTP5 RECCHOICE Yes 0 Yes Yes No Yes
OTP6 RECCHOICE Yes 0 Yes Yes No Yes
OoTP7 RECCHOICE Yes 0 Yes Yes No Yes
OTP8 RECCHOICE Yes 0 Yes Yes No Yes
OTP9 RECCHOICE Yes 0 Yes Yes No Yes
OTPA RECCHOICE Yes 0 Yes Yes No Yes
OTPB RECCHOICE Yes 0 Yes Yes No Yes
OTPC RECCHOICE Yes 0 Yes Yes No Yes
OTPD RECCHOICE Yes 0 Yes Yes No Yes
OTLO RECCHOICE Yes 0 Yes Yes No Yes
oTL1 RECCHOICE Yes 0 Yes Yes No Yes
oTL2 RECCHOICE Yes 0 Yes Yes No Yes
oTL3 RECCHOICE Yes 0 Yes Yes No Yes
oTL4 RECCHOICE Yes 0 Yes Yes No Yes
OTL5 RECCHOICE Yes 0 Yes Yes No Yes
OTL6 RECCHOICE Yes 0 Yes Yes No Yes
DGCM LONG No 0 Yes No No No
DGOE RECCHOICE Yes 0 Yes Yes No Yes
DGOD USHORT Yes 0 Yes Yes No Yes
DGOW USHORT Yes 0 Yes Yes No Yes
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EPICS Release: R3.12

Field Summary
Field Type DCT Initial Access | Modify Tﬂicnig?c PP
DG1E RECCHOICE Yes 0 Yes Yes No Yes
DG1D USHORT Yes 0 Yes Yes No Yes
DG1W USHORT Yes 0 Yes Yes No Yes
DG2E RECCHOICE Yes 0 Yes Yes No Yes
DG2D USHORT Yes 0 Yes Yes No Yes
DG2w USHORT Yes 0 Yes Yes No Yes
DG3E RECCHOICE Yes 0 Yes Yes No Yes
DG3D USHORT Yes 0 Yes Yes No Yes
DG3wW USHORT Yes 0 Yes Yes No Yes
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Field Descriptions

3. Field Descriptions

ard

he

mHz

S

Name Summary Description
ouT Output Link Used to specify which event receiver board is represented
by this record.
ENAB Master Enable Master card enable. No events will be received if the ¢
is disabled.
TAXI Taxi Violation Flag | Setto a non-zero value if there is a taxi violation on th
event receiver board.
LTAX Last Taxi Violation
TRGn Trigger Enable (n=0-6) Trigger event enables. Setting these allows t
corresponding bit to be set on the event receiver.
OTPn One Time Pulse (n=0-D) Setting these allows the corresponding bit to be
Enable set in the event receiver.
OTLn Output Level (n=0-6) Output level enables. Setting these allows the
Enable corresponding bit to be set in the event receiver.
DGCM Delay Generator
Change Mask
DGnE Delay Generator (n=1-3) Programmable pulse delay enables.
Enable
DGnD Delay Generator (n=1-3) Delay value used for the programmable pulse
Delay Value delay outputs. These values must be expressed in 10-
clock periods and has no other selectable resolution.
DGnW Delay generator (n=1-3) Width of the programmable pulse. These valug
Width Value must be expressed in 10-mHz clock periods.
VAL Value Field Not used.

4. Record Processing

It is intended thaer records be set to passive processing only. They are not altered by the

device support code in response to being processed. Their purpose is only to specify the
operating modes of the event receiver and, as such, are processed if and when a value in it is
altered by a put operation. To start things going, however, they should havertiveis'at
init ' flag set toYES

5. Device Support

The device support for the event receiver may be usesr pyrevent andevent record

types.

90

EPICS Record Reference Manual

Document Revision: 1a



Chapter 13: er - Event Receiver
Device Support

In order to configure the event receiver device support, a call must be made to set the address
for each of the event receiver cards present in the IOC. This configuration call is as follows:

ErConfigure(<card>, <A16 board address>, <IRQ Vector>, <IRQ Level>)

Where <ard > is the card to be configuredak6 board address > is the 16-bit address of
the board in A16 space|RQ Vector> is the vector number to use when generating VME

interrupts, an&IRQ Level> is the VME backplane.

EPICS Release: R3.12
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Chapter 14: erevent - Event Receiver Event

John Winans
Advanced Photon Source
Argonne National Laboratory

Introduction

EREVENT
Records

The support for the global event system has been designed to allow an application developer to
control the APS event generator and receiver boards. This is done by the use of four new record
types:eg, egevent , er, erevent . These records are customized and are only supported by the
device support modules for the APS event generator and receiver boards.

For more detailed information on the APS event generator and receiver records refer to
Chapter 11 on page 69.

Theerevent records are used to specify what bits are to be set in the event receiver mapping
RAM The use of these bits depend on the which outputs are enabled on the event receiver card

(specified in ther record.) Additionally, this record type is used to select the VME interrupt
and time-latch option.

2. Field Summary

Field Type DCT Initial Access | Modify Tﬂicnig?c PP
VAL CHAR No 0 Yes No Yes No
ouT OUTLINK Yes 0 No No No No
ENAB RECCHOICE Yes 0 Yes Yes No Yes

EPICS Release: R3.12
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Field Descriptions

Field Type DCT Initial Access | Modify F'\Z/leocnI;(r)cr)c PP
ENM LONG Yes 0 Yes Yes No Yes
LENM LONG No 0 Yes No No Yes
LOUT LONG No 0 Yes No No Yes
OouTO RECCHOICE Yes 0 Yes Yes No Yes
OuUT1 RECCHOICE Yes 0 Yes Yes No Yes
ouT2 RECCHOICE Yes 0 Yes Yes No Yes
OouT3 RECCHOICE Yes 0 Yes Yes No Yes
ouT4 RECCHOICE Yes 0 Yes Yes No Yes
OuUT5 RECCHOICE Yes 0 Yes Yes No Yes
OouT6 RECCHOICE Yes 0 Yes Yes No Yes
ouT7 RECCHOICE Yes 0 Yes Yes No Yes
ouTs8 RECCHOICE Yes 0 Yes Yes No Yes
ouT9 RECCHOICE Yes 0 Yes Yes No Yes
OUTA RECCHOICE Yes 0 Yes Yes No Yes
ouTB RECCHOICE Yes 0 Yes Yes No Yes
ouTC RECCHOICE Yes 0 Yes Yes No Yes
OuUTD RECCHOICE Yes 0 Yes Yes No Yes
VME RECCHOICE Yes 0 Yes Yes No Yes

3. Field Descriptions
Name Summary Description
ouT Output Link Specifies the card containing the mapping RAM to be
programmed.
ENAB Event Enable Enables the operation of this record. If this is set to

‘Disabled ', then the values in the record are ignored

ENM Event Number The event number to be described. This indicates the
position in the mapping RAM that is to be programmed.

LENM Last Event Number
LOUT Last Output Enable
Mask
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Record Processing

Name Summary Description

OUTn Output Enable (n=0-D) May be set Enable ’ or ‘Disable ’in order
to set or clear the corresponding bit in the mapping RAM.
The meanings of these bits depend on what outputs afe
enabled on the event receiver board (selected in the
relateder record) and are described in the document
“Event System” by Frank Lenksus.

VME VME Interrupt May be set toEnable ' or ‘Disable 'in order to select a
Enable VME interrupt upon the occurrence of ev&NM The
time is automatically latched when the VME interrupt is
generated.
VAL Value Field Not used.

4. Record Processing

It is intended thagrevent records be set to passive processing only. They are not altered by
the device support code in response to being processed. Their purpose is only to specify the
desired actions to be performed upon receipt of a specific event code. To start things going,
however, they should have theirdcess at init ' flag set toYES

Device Support

The device support for the event receiver may be usesr pyrevent andevent record

types.

In order to configure the event receiver device support, a call must be made to set the address

for each of the event receiver cards present in the IOC. This configuration call is as follows:
ErConfigure(<card>, <A16 board address>, <IRQ Vector>, <IRQ Level>)

Where <ard > is the card to be configuredy16 board address> is the 16-bit address of
the board in A16 space|RQ Vector> is the vector number to use when generating VME
interrupts, an&IRQ Level> is the VME backplane.

EPICS Release: R3.12
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Chapter 15: Event

1. Introduction

The normal use for this record type is to post an event and/or process a forward link. Device
support for this record can provide a hardware interrupt handler routine for I/O Event scanned
records.

2. Field Summary

Field Type DCT Initial Access | Modify I;eocnliicr)?c PP
VAL SHORT Yes 0 Yes Yes Yes No
INP INLINK Yes 0 No No N/A No
SIOL INLINK Yes 0 No No N/A No
SVAL USHORT No 0 Yes Yes No No
SIML INLINK Yes 0 No No N/A No
SIMM GBLCHOICE No 0 Yes Yes No No
SIMS GBLCHOICE Yes 0 Yes Yes No No
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Field Descriptions

3. Field Descriptions

Name Summary Description
VAL Value Field Event number to post.
INP Input Link This field is used by the device support routines to obtain

input. For soft records, it can be a constant, a database
link, or a channel access link.

SIMM Simulation Mode Simulation mode process variables. Refer to Chaptef 3,
- - Section "Simulation Mode" on page 11 for more
SIML Simulation Mode | information.
Location
SVAL Simulation Value
SIOL Simulation Value
Location
SIMS Simulation Mode

Alarm Severity

4. Record Support Routines

init_record This routine initializesIMMwith the value oBIML if SIML type iISCONSTANTink or creates a
channel access link §IML type isPV_LINK. SVALIis likewise initialized ifSIOL is CONSTANT
or PV_LINK.
If device support includasit_record , it is called.
process See next section.
get_value Fills in the values of strustlueDes so that they refer tgAL
Record Processing
Routineprocess implements the following algorithm:
1. readValue is called. See Chapter 3, Section "Simulation Mode" on page 11 for details.
2. If PACThas been changed TRUE the device support read routine has started but has
not completed reading a new input value. In this case, the processing routine merely
returns, leavingPACT TRUE
3. If VAL > 0, post event numb&AL.
4. Check to see if monitors should be invoked. Alarm monitors are invoked if the alarm
status or severity has change§EVandNSTAare reset to 0.
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Device Support

5. Scan forward link if necessary, 8&%CT FALSE and return.

6. Device Support

Fields Of Interest Each record must have an associated set of device support routines. The device support

To Device routines are primarily interested in the following fields:
Support
Name Summary Description
PACT Processing Active See Chapter 2, Section "Database Common: Field
- - Descriptions" on page 4 for descriptions.

DPVT Device Private

UDF VAL Undefined

NSEV New Alarm Severity

NSTA New Alarm Status

INP Input Link This field is used by the device support routines to locate
its input.

PRIO Priority This value must be used by the device support interrupt
handler to set the scheduling priority for processing this
record.

Device Support Device support consists of the following routines:

Routines

report report(FILE fp, interest)
Not currently used.

init init()
This routine is called once during 10C initialization.

init record init_record(precord)
This routine is optional. If provided, it is called by the record supgpiorecord routine.

get ioint info get_ioint_info(int cmd,struct dbCommon *precord,IOSCANPVT *ppvt)
This routine is called by thieEventScan system each time the record is added or deleted
from an 1/O event scan listemd has the value (0,1) if the record is being (added to, deleted
from) an 1/O event list. It must be provided for any device type that can usettleat
scanner.

read event read_event(precord)
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Device Support For Soft Records

This routine returns the following values:

* 0: Success.
e Other: Error.

7. Device Support For Soft Records

A soft device support module is provided. TiN® link type must be eitheCONSTANT
DB_LINK, or CA_LINK.

If the INP link type iSCONSTANTthen the constant value is stored &b by init_record
andUDFis set toFALSE If theINP link type isPV_LINK, thendbCaAddinlink s called by
init_record

read_event  calls recGblGetLinkValue to read the current value ¥AL. See Chapter 3,
Section "Soft Input" on page 10 for details.

If the return status ofecGblGetLinkValue is zero, thenead_event setsUDFto FALSE
The status ofecGblGetLinkValue is returned.

100

EPICS Record Reference Manual Document Revision: 1a



Chapter 16: Fanout

1. Introduction

This record is used to trigger the processing of up to six other records. It has no associated
device support.

2. Field Summary

Field Type DCT Initial Access | Modify I;eocnliicr)?c PP
VAL LONG No 0 Yes Yes No Yes
SELM RECCHOICE Yes 0 Yes Yes No No
SELN USHORT No 1 Yes Yes No No
SELL INLINK Yes 0 No No N/A No
LNK1 FWDLINK Yes 0 No No N/A No
LNK2 FWDLINK Yes 0 No No N/A No
LNK3 FWDLINK Yes 0 No No N/A No
LNK4 FWDLINK Yes 0 No No N/A No
LNK5 FWDLINK Yes 0 No No N/A No
LNK6 FWDLINK Yes 0 No No N/A No
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Field Descriptions

3. Field Descriptions

Name Summary Description

VAL Value Field This field exits only because every record type must have
aVAL field so thatlNameToAddr succeeds when a field
name is not specified.

SELM Select Mechanism:| SELECT_ALL Select all links

SELECTED UseSELNas index (1 to 6)

MASK UseSELNas a mask to select an arbitrary
combination of links.

SELN Link Selection IISELM=SELECT _ALLthen this field is not used.
If SELM=SELECTEDthen this is the index (1 to 6) of the
link to select.
If SELM=MASKthen this is the mask (in decimal) used {o
determine the selected links. For examplSHEN=1,
thenLNK1 will be processed. IBELN=3 then LNK1 and
LNK2will be processed. BELN=63 then all linkd.NK1,
LNK2, ... LNK6 will be processed.
SELL Link Selection SELNis read fronSELL. SELL can be a constant, a
Location database link, or a channel access link.
LNK1,...,LNK6 | Link Selection Link selection forward links are always processed in
Forward Links numeric order. That isNK1is always processed before
LNK2, LNK2 beforeLNK3, etc.
4. Record Support Routines
init_record This routine initialize SELNwith the value oSELL, if SELL type iISCONSTANTink, or creates

a channel access link$ELL type isPV_LINK.

process See next section.

5. Record Processing

Routineprocess implements the following algorithm:

1. PACTis set toTRUE
2. The link selectioisELNis fetched.

3. Depending on the selection mechanism, the link selection forward links are processed.
andUDFis set taFALSE

4. Check to see if monitors should be invoked.
< Alarm monitors are invoked if the alarm status or severity has changed.
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Record Processing

* NSEVvandNSTAare reset to 0.
5. Scan forward link if necessary, §&CT FALSE and return.
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Chapter 17: Histogram

1. Introduction
The histogram  record type is used to store frequency counts of a signal into an array of
arbitrary length.

2. Field Summary

EPICS Release: R3.12

Field Type DCT Initial Access | Modify I;eocnliicr)?c PP
VAL See BPTR No 0 Yes No No No
NELM USHORT Yes 1 Yes No No No
CSTA SHORT No 1 Yes No No
CMD RECCHOICE No 0 Yes Yes No
ULIM DOUBLE Yes 0 Yes Yes No No
LLIM DOUBLE Yes 0 Yes Yes No No
WDTH DOUBLE No 0 Yes No No
SGNL DOUBLE No 0 Yes Yes Yes No
SVL INLINK Yes 0 No No N/A No
BPTR NOACCESS No 0 No No No
WDOG NOACCESS No 0 No No No
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Field Descriptions

. - . Rec Proc
Field Type DCT Initial Access | Modify Monitor PP
MCNT SHORT No 0 Yes No No
MDEL SHORT Yes 0 Yes Yes No No
SDEL FLOAT Yes 0 Yes No No
SIOL INLINK Yes 0 No No N/A No
SVAL DOUBLE No 0 Yes Yes No No
SIML INLINK Yes 0 No No N/A No
SIMM GBLCHOICE No 0 Yes Yes No No
SIMS GBLCHOICE Yes 0 Yes Yes No No
3. Field Descriptions
Name Summary Description
VAL Value Field This field is used to reference the array.
NELM Number of
elements in array
CSTA Collections Status
CMD Collections Control
ULIM Upper Signal Limit | These fields determine the range of signal values to be
- — 1 used. This range is subdivided iNELMequal intervals.
LLIM Lower Signal Limit | The histogram array elements contain frequency counts of
SGNLvalues for these intervals. Values of the signal
outside these limits are not used by the record suppor
routines. WhenevadLIM or LLIM are changed, the array
elements counts will be reset to zero.
WDTH Element Width
SGNL Signal Value
SVL Signal Value This field can be a constant, a database link, or a channel
Location (input access link. ISVL is a database or channel access link,
link) thenSGNLis read fronSVL. If SVLis a constant link
thenSGNLis initialized with the constant value but can be
changed vialbPuts .
BPTR Buffer Pointer Address of unsigned long array of frequency values.
WDOG Watchdog Callback
MCNT Monitor Counts Number of counts since last monitor.
MDEL Monitor Delta Monitor count deadband.
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Record Support Routines

Name Summary Description
SDEL Monitor Seconds
Dband
SIMM Simulation Mode Simulation mode process variables. Refer to Chaptef 3,
- - Section "Simulation Mode" on page 11 for more
SIML Slmulgtlon Mode information.
Location
SVAL Simulation Value
SIOL Simulation Value
Location
SIMS Simulation Mode
Alarm Severity

4. Record Support Routines

init_record Using NELM space for the unsigned long array is allocated and the widthbf the array is
calculated

This routine initializesIMMwith the value oBIML if SIML type iISCONSTANTink or creates a
channel access link §IML type isPV_LINK. SVALIis likewise initialized ifSIOL is CONSTANT

or PV_LINK.
This routine next checks to see that device supportand a device support read routine are
available. If device support includie& record it is called.

process See next section.

special Special is invoked whenever the fieldsiD SGNL ULIM, or LLIM are changed. ISGNLis

changedadd_count is called.
If ULIM orLLIM are changedyVDTHSs recalculated andear_histogram is called.

If CMDOs less or equal to tlear_histogram is called anecMDOs reset to 0. IEMDOs 2,CSTA
is set toTRUEandCMDs reset to 0. IEMDs 3,CSTAIs set toFALSE andCMDis reset to 0.

clear_histogram zeros out the histogram arragd count increments the frequency in the
histogram array.

get_value Fills in the values of strustlueDes so that they refer to the array.

cvt_dbaddr This is called bydoNameToAddr. It makes thedbAddr structure refer to the actual buffer
holding the array.
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Record Processing

get_array_info

put_array_info

Obtains values from the array referenced/by.

Writes values into the array referencedvsy.

5. Record Processing

Routineprocess implements the following algorithm:

1.

Check to see that the appropriate device support module exists. If it doesn’t, an error
message is issued and processing is terminated withAbEfield set toTRUE This
ensures that processes will no longer be called for this record. Thus error storms will not
occur.

. readValue is called. See Chapter 3, Section "Simulation Mode" on page 11 for detalils.
. If PACThas been changed TRUE the device support read routine has started but has

not completed writing the new value. In this case, the processing routine merely
returns, leavingPACT TRUE

. Add count to histogram array.
. Check to see if monitors should be invoked. Alarm monitors are invoked if the alarm

status or severity has changed. Archive and value change monitors are invoRed if
conditions are metNSEVandNSTAare reset to 0.

. Scan forward link if necessary, #&#CTandINIT to FALSE, and return.
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1. Introduction

The normal use for thiengin  record type is to input an integer value of up to 32 bits. Soft
device modules are provided to obtain input via database or channel access links or via
dbPutField  ordbPutLink requests.

2. Field Summary

Field Type DCT Initial Access | Modify I;eocnliicr)?c PP
VAL LONG No 0 Yes Yes Yes Yes
INP INLINK Yes 0 No No N/A No
EGU STRING Yes Null Yes Yes No No
HOPR LONG Yes 0 Yes Yes No No
LOPR LONG Yes 0 Yes Yes No No
HIHI LONG Yes 0 Yes Yes No Yes
LOLO LONG Yes 0 Yes Yes No Yes
HIGH LONG Yes 0 Yes Yes No Yes
LOW LONG Yes 0 Yes Yes No Yes
HHSV GBLCHOICE Yes 0 Yes Yes No Yes
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Field Descriptions

. - . Rec Proc

Field Type DCT Initial Access | Modify |\ onitor | PP
LLSV GBLCHOICE Yes 0 Yes Yes No Yes
HSV GBLCHOICE Yes 0 Yes Yes No Yes
LSV GBLCHOICE Yes 0 Yes Yes No Yes
HYST LONG Yes 0 Yes Yes No No
ADEL LONG Yes 0 Yes Yes No No
MDEL LONG Yes 0 Yes Yes No No
LALM LONG No 0 Yes No No No
ALST LONG No 0 Yes No No No
MLST LONG No 0 Yes No No No
SIOL INLINK Yes 0 No No N/A No
SVAL LONG No 0 Yes Yes No No
SIML INLINK Yes 0 No No N/A No
SIMM GBLCHOICE No 0 Yes Yes No No
SIMS GBLCHOICE Yes 0 Yes Yes No No

3. Field Descriptions
Name Summary Description

VAL Value Field This is the value resulting form record processiniiNRf
is a constant, theWiAL is initialized to thdNP value but
it can be changed dynamically \daPutField or
dbPutLink

INP Input Link This field is used by the device support routines to obtain
input. For soft records, it can be a constant, a database
link, or a channel access link.

EGU Engineering Units ASCII string describing Engineering units. This field|is
used by record support to supply a units description string
whenget_units  is called.

HOPR High Operating These fields determine the upper and lower display linpits

Range for graphics displays and the upper and lower control
- limits for control displays. The fields are used by record
LOPR Low Operating support to honor calls iget_graphic_double or
Range get_control_double
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4. Record Support Routines

ering

Alarm Severity

Name Summary Description
HIHI Hihi Alarm Limit These fields specify the alarm limits and severities.
HIGH High Alarm Limit
LOW Low Alarm Limit
LOLO Lolo Alarm Limit
HHSV Severity for a Hihi
Alarm
HSV Severity for a High
Alarm
LSV Severity for a Low
Alarm
LLSV Severity for a Lolo
Alarm
HYST Alarm Deadband These parameters specify hysteresis factors for trigg
- monitor callbacks, i.e. callbacks specified by calls to
ADEL Archive Deadband | caaddEvent ordbAddEvent . A monitor will not be
MDEL Monitor, i.e. value trlggeretd untiVAL changes by more than the specified
change, Deadband amount.
LALM Last Alarmed Value when last monitors for alarm/archiver/value
Value changes were triggered. These fields are used to
- implement the hysteresis factors for monitor callbacks
ALST Archive Last Value
MLST Monitor Last Value
SIMM Simulation Mode Simulation mode process variables. Refer to Chapte
- - Section "Simulation Mode" on page 11 for more
SIML Simulation Mode information.
Location
SVAL Simulation Value
SIOL Simulation Value
Location
SIMS Simulation Mode

r3,

init_record

This routine initializesIMMwith the value oBIML if SIML type iISCONSTANTink or creates a
channel access link §IML type isPV_LINK. SVALIis likewise initialized ifSIOL is CONSTANT

or PV_LINK.

EPICS Release: R3.12

EPICS Record Reference Manual

111



Chapter 18: longin - Long Input

Record Processing

process

get_value

get_units

get_graphic_double

get_control_double

get_alarm_double

This routine next checks to see that device support is available and a device support read
routine is defined. If either does not exist, an error message is issued and processing is
terminated.

If device support includesit_record  , it is called.

See next section.

Fills in the values of strustlueDes so that they refer tgAL.

RetrieveEGU

Sets the upper display and lower display limits for a field. If the fialdlisHIHI , HIGH, LOW
or LOLQ the limits are set tHOPRandLOPR else if the field has upper and lower limits defined
they will be used, else the upper and lower maximum values for the field type will be used.

Sets the upper control and the lower control limits for a field. If the fialdlisHIHI , HIGH,

LOWor LOLQ the limits are set tllOPRandLOPR else if the field has upper and lower limits
defined they will be used, else the upper and lower maximum values for the field type will be
used.

Sets the following values:

upper_alarm_limit = HIHI
upper_warning_limit = HIGH
lower_warning_limit = LOW
lower_alarm_limit = LOLO

Record Processing

Routineprocess implements the following algorithm:

1. Check to see that the appropriate device support module exists. If it doesn't, an error
message is issued and processing is terminated wigAtiEield still set toTRUE This
ensures that processes will no longer be called for this record. Thus error storms will not
occur.

2. readValue is called. See Chapter 3, Section "Simulation Mode" on page 11 for details.

3. If PACThas been changed TRUE the device support read routine has started but has
not completed reading a new input value. In this case, the processing routine merely
returns, leavingPACT TRUE

4. Check alarms. This routine checks to see if the wiswcauses the alarm status and
severity to change. If SQNSEY NSTA and LALM are set. It also honors the alarm
hysteresis factorHyST). Thus the value must change by more th$T before the
alarm status and severity is lowered.

5. Check to see if monitors should be invoked.
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Device Support

< Alarm monitors are invoked if the alarm status or severity has changed.

» Archive and value change monitors are invokethEL andMDELconditions are
met.

* NSEVandNSTAare reset to 0.
6. Scan forward link if necessary, S8CT FALSE and return.

6. Device Support

Fields Of Interest  Each long input record must have an associated set of device support routines. The primary

To Device responsibility of the device support routines is to obtain a new input value whenever
Support read_longin  is called. The device support routines are primarily interested in the following
fields:
Name Summary Description
PACT Processing Active See Chapter 2, Section "Database Common: Field
- - Descriptions" on page 4 for descriptions.
DPVT Device Private
UDF VAL Undefined
NSEV New Alarm Severity
NSTA New Alarm Status
VAL Value Field This field is set by device support routines.
INP Input Link This field is used by the device support routines to locate
its input.
Device Support Device support consists of the following routines:
routines
report report(FILE fp, paddr)
Not currently used.
|n|t init()
This routine is called once during IOC initialization.
init record init_record(precord)
This routine is optional. If provided, it is called by the record supgpiomecord routine.
get ioint info get_ioint_info(int cmd,struct doCommon *precord,IOSCANPVT *ppvt)
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Device Support For Soft Records

This routine is called by thieEventScan system each time the record is added or deleted
from an 1/0O event scan listemd has the value (0,1) if the record is being (added to, deleted
from) an 1/O event list. It must be provided for any device type that can usettleat
scanner.

read |0ngin read_longin(precord)
This routine must provide a new input value. It returns the following values:
e 0. Success. A new value is placed/ixL.
» Other: Error.
Device Support For Soft Records
This module places a value directiyVAL.
If the INP link type is constant, then the constant value is storedvifitdoy init_record
andUDFis set toFALSE. If the INP link type isPV_LINK, thendbCaAddinlink is called by
init_record
read_longin  callsrecGblGetLinkValue to read the current value wAL. See Chapter 3,
Section "Soft Input" on page 10 for details.
If the return status akecGblGetLinkValue is zero therread_longin  setsUDFto FALSE
read_longin  returns the status efcGblGetLinkValue
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1. Introduction

The normal use for thiengout record type is to store integer values of up to 31 bits. It can
also be used to write values to other records via database or channel access libk3fighke
determines how the record is used. The record supports alarm limits and graphics and control
limits.

2. Field Summary

Field Type DCT Initial Access | Modify T/leocnig:c PP
VAL LONG No 0 Yes Yes Yes Yes
ouT OUTLINK Yes 0 No No N/A No
DOL INLINK Yes 0 No No N/A No
OMSL GBLCHOICE Yes 0 Yes Yes No No
EGU STRING Yes Null Yes Yes No No
HOPR LONG Yes 0 Yes Yes No No
LOPR LONG Yes 0 Yes Yes No No
HIHI LONG Yes 0 Yes Yes No Yes
LOLO LONG Yes 0 Yes Yes No Yes
HIGH LONG Yes 0 Yes Yes No Yes
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Field Descriptions

cide

he

Field Type DCT Initial Access | Modify T\Q/leocnliDt(r)cr)c PP
LOW LONG Yes 0 Yes Yes No Yes
HHSV GBLCHOICE Yes 0 Yes Yes No Yes
LLSV GBLCHOICE Yes 0 Yes Yes No Yes
HSV GBLCHOICE Yes 0 Yes Yes No Yes
LSV GBLCHOICE Yes 0 Yes Yes No Yes
HYST LONG Yes 0 Yes Yes No No
ADEL LONG Yes 0 Yes Yes No No
MDEL LONG Yes 0 Yes Yes No No
LALM LONG No 0 Yes No No No
ALST LONG No 0 Yes No No No
MLST LONG No 0 Yes No No No
SIOL OUTLINK Yes 0 No No N/A No
SIML INLINK Yes 0 No No N/A No
SIMM GBLCHOICE No 0 Yes Yes No No
SIMS GBLCHOICE Yes 0 Yes Yes No No
IVOA GBLCHOICE Yes 0 Yes Yes No No
VOV LONG Yes 0 Yes Yes No No

3. Field Descriptions
Name Summary Description

VAL Value This is the desired output value, in engineering units. |
DRVHandDRVLare definedyAL is forced to be within
the drive limitsVAL is either obtained fror®OLor set
viadbPuts .

ouT Output Link This field is used by the device support routines to de
where to send output. For soft records, it can be a
constant, a database link, or a channel access link. If {
link is a constant, the result is no output.

DOL Desired Output If DOLis a database or channel access link@K$Lis

Location (input
link)

CLOSED_LOQRhenVAL is read fromDOL After the
check for drive limits/AL will be set to the value

determined bypOL
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Description

This field has either the vVEUPERVISORYor
CLOSED_LOQFDOLis used to determinéAL only if
OMSLhas the valu€ELOSED_LOQPBY setting this field
the record can be switched between supervisory and
closed loop mode of operation. While in closed loop
mode, theVAL field cannot be set vidbPuts .

ASCII string describing Engineering units. This field
used by record support to supply a units description st
whenget_units  is called.

is
ing

These fields determine the upper and lower display linits

for graphics displays and the upper and lower control
limits for control displays. The fields are used by recor
support to honor calls fget_graphic_double or
get_control_double . If these values are defined,
they must be in the range
DRVL<=LOPR<=HOPR<=DRVH.

d

These fields specify the alarm limits and severities.

These parameters specify hysteresis factors for trigg
monitor callbacks, i.e. callbacks specified by calls to
caAddEvent ordbAddEvent . A monitor will not be
triggered untiVAL changes by more than the specified
amount.

ering

Name Summary
OMSL Output Mode Selec
EGU Engineering Units
HOPR High Operating

Range
LOPR Low Operating
Range
HIHI Hihi Alarm Limit
HIGH High Alarm Limit
LOW Low Alarm Limit
LOLO Lolo Alarm Limit
HHSV Hihi Alarm
Severity
HSV High Alarm
Severity
LSV Low Alarm
Severity
LLSV Lolo Alarm
Severity
HYST Alarm Deadband
ADEL Archive Deadband
MDEL Monitor, i.e. value
change, Deadband
LALM Last Alarmed
Value
ALST Archive Last Value
MLST Monitor Last Value

Value when last monitors for alarm/archiver/value cha
were triggered. These fields are used to implement th
hysteresis factors for monitors.

D Q
)
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Record Support Routines

Name Summary Description
SIMM Simulation Mode Simulation mode process variables. Refer to Chaptef 3
- - Section "Simulation Mode" on page 13 for more
SIML Slmulgtlon Mode information.
Location
SIOL Simulation Value
Location
SIMS Simulation Mode
Alarm Severity
IVOA Invalid Alarm Whenever the record is put into INVALID alarm severity
Output Action IVOA specifies an action. See Chapter 3 Section "Invalid
- Alarm Output Action" on page 14 for more information
VOV Invalid Alarm
Output Value

Record Support Routines

init_record

process

get_value

get_units

get_graphic_double

This routine initializesSIMMif SIML is a constant or creates a channel access liBIMif is
PV_LINK. If SIOL isPV_LINK a channel access link is created.

This routine next checks to see that device support is available. The routine next checks to see
if the device support write routine is defined. If either device support or the device support
write routine does not exist, an error message is issued and processing is terminated.

If DOLis a constant, thewAL is initialized to its value andDFis set toFALSE. If DOLtype is a
PV_LINK thendbCaAddinlink is called to create a channel access link.

If device support includesit_record  , it is called.

See next section.

Fills in the values of struetlueDes so that they refer tgAL

RetrieveEGU

Sets the upper display and lower display limits for a field. If the fialdlisHIHI , HIGH, LOW
or LOLQ the limits are set tHOPRandLOPR else if the field has upper and lower limits defined
they will be used, else the upper and lower maximum values for the field type will be used.
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get_control_double Sets the upper control and the lower control limits for a field. If the fialdlisHIHI , HIGH,
LOWor LOLQ the limits are set tBlOPRandLOPR else if the field has upper and lower limits
defined they will be used, else the upper and lower maximum values for the field type will be

used.

get_alarm_double Sets the following values:

upper_alarm_limit = HIHI
upper_warning_limit = HIGH
lower_warning_limit = LOW
lower_alarm_limit = LOLO

5. Record Processing

Routineprocess implements the following algorithm:

1.

Check to see that the appropriate device support module exists. If it doesn't, an error
message is issued and processing is terminated wigAtiEield still set toTRUE This
ensures that processes will no longer be called for this record. Thus error storms will not
occur.

. If PACTis FALSEandOMSLis CLOSED_LOOP recGblGetLinkValue is called to read the

current value oF/AL. See Chapter 3 Section "Soft Input" on page 10 for details. If the
return status ofecGblGetLinkValue is zero thetJDFis set taFALSE

. Check alarms. This routine checks to see if the vielvcauses the alarm status and

severity to change. If sdySEY NSTA and LALM are set. It also honors the alarm
hysteresis factorHYS1). Thus the value must change by more tHxsST before the
alarm status and severity is lowered.

. Check severity and write the new value. See Chapter 3 Section "Simulation Mode" on

page 13 and Chapter 3 Section "Invalid Alarm Output Action" on page 14 for details.

. If PACThas been changed TRUE the device support write output routine has started

but has not completed writing the new value. In this case, the processing routine merely
returns, leavingPACT TRUE

. Check to see if monitors should be invoked.

< Alarm monitors are invoked if the alarm status or severity has changed.

« Archive and value change monitors are invoketDEL andMDELcontitions are
met.

* NSEVandNSTAare reset to 0.

. Scan forward link if necessary, §&CT FALSE and return.

EPICS Release: R3.12

EPICS Record Reference Manual 119



Chapter 19: longout - Long Output
Device Support

6. Device Support

Fields Of Interest  Each long output record must have an associated set of device support routines. The primary

To Device responsibility of the device support routines is to output a new value whenever
Support write_longout is called. The device support routines are primarily interested in the
following fields:
Name Summary Description
PACT Processing Active See Chapter 2 Section "Database Common: Field
- - Descriptions” on page 4 for descriptions.
DPVT Device Private
NSEV New Alarm Severity
NSTA New Alarm Status
ouT Output Link This field is used by the device support routines to logate
its output.
Device Support Device support consists of the following routines:
Routines
init init()
This routine is called once during IOC initialization.
init record init_record(precord)
This routine is optional. If provided, it is called by the record supgpionecord routine.
get ioint info get_ioint_info(int cmd,struct dbCommon *precord,IOSCANPVT *ppvt)
This routine is called by thieEventScan system each time the record is added or deleted
from an 1/O event scan listemd has the value (0,1) if the record is being (added to, deleted
from) an 1/O event list. It must be provided for any device type that can usettleat
scanner.
write Iongout write_longout(precord)

This routine must output a new value. It returns the following values:

* 0: Success.
e Other: Error.

7. Device Support For Soft Records

This module writes the current value\ofL
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If the OUTIink type isPV_LINK, thendbCaAddinlink is called byinit_record

write_longout callsrecGblPutLinkValue to write the current value ®fAL. See Chapter 3
Section "Soft Output” on page 13 for details.
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1.

Introduction

The normal use for thabbi record type is to obtain a binary value that represents one of up to
16 states. Most device support modules obtain values from hardware and place the value in

RVAL For these devices record processing W65 to determine the current stateA( is
given a value between 0 and 15). Devices may optionally read a value directhalint®oft

device modules are provided to obtain input via database or channel access links or via

dbPutField requests. Two soft device support modules are provided. One

or dbPutLink

allows VAL to be an arbitrary unsigned short integer. The other reads the vali/Kitgust
like normal hardware modules.

2. Field Summary

Field Type DCT Initial Access | Modify T\{/Ieocnicr)cr)c PP
VAL ENUM No 0 Yes Yes Yes Yes
NOBT SHORT Yes 0 Yes No No
INP INLINK Yes 0 No No N/A No
ZRVL ULONG Yes 0 Yes Yes No Yes
ONVL ULONG Yes 0 Yes Yes No Yes
TWVL ULONG Yes 0 Yes Yes No Yes
THVL ULONG Yes 0 Yes Yes No Yes

EPICS Release: R3.12

EPICS Record Reference Manual

123



Chapter 20: mbbi - MultiBit Binary Input
Field Summary

Field Type DCT Initial Access | Modify T\Q/leocnli:(r)cr)c PP
FRVL ULONG Yes 0 Yes Yes No Yes
FVVL ULONG Yes 0 Yes Yes No Yes
SXVL ULONG Yes 0 Yes Yes No Yes
SVVL ULONG Yes 0 Yes Yes No Yes
EIVL ULONG Yes 0 Yes Yes No Yes
NIVL ULONG Yes 0 Yes Yes No Yes
TEVL ULONG Yes 0 Yes Yes No Yes
ELVL ULONG Yes 0 Yes Yes No Yes
TVVL ULONG Yes 0 Yes Yes No Yes
TTVL ULONG Yes 0 Yes Yes No Yes
FTVL ULONG Yes 0 Yes Yes No Yes
FFVL ULONG Yes 0 Yes Yes No Yes
ZRST STRING Yes Null Yes Yes No Yes
ONST STRING Yes Null Yes Yes No Yes
TWST STRING Yes Null Yes Yes No Yes
THST STRING Yes Null Yes Yes No Yes
FRST STRING Yes Null Yes Yes No Yes
FVST STRING Yes Null Yes Yes No Yes
SXST STRING Yes Null Yes Yes No Yes
SVST STRING Yes Null Yes Yes No Yes
EIST STRING Yes Null Yes Yes No Yes
NIST STRING Yes Null Yes Yes No Yes
TEST STRING Yes Null Yes Yes No Yes
ELST STRING Yes Null Yes Yes No Yes
TVST STRING Yes Null Yes Yes No Yes
TTST STRING Yes Null Yes Yes No Yes
FTST STRING Yes Null Yes Yes No Yes
FFST STRING Yes Null Yes Yes No Yes
ZRSV GBLCHOICE Yes 0 Yes Yes No Yes
ONSV GBLCHOICE Yes 0 Yes Yes No Yes
TWSV GBLCHOICE Yes 0 Yes Yes No Yes
THSV GBLCHOICE Yes 0 Yes Yes No Yes
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Field Type DCT Initial Access | Modify T\Q/leocnli:(r)cr)c PP
FRSV GBLCHOICE Yes 0 Yes Yes No Yes
FVSV GBLCHOICE Yes 0 Yes Yes No Yes
SXSV GBLCHOICE Yes 0 Yes Yes No Yes
SVSV GBLCHOICE Yes 0 Yes Yes No Yes
EISV GBLCHOICE Yes 0 Yes Yes No Yes
NISV GBLCHOICE Yes 0 Yes Yes No Yes
TESV GBLCHOICE Yes 0 Yes Yes No Yes
ELSV GBLCHOICE Yes 0 Yes Yes No Yes
TVSV GBLCHOICE Yes 0 Yes Yes No Yes
TTSV GBLCHOICE Yes 0 Yes Yes No Yes
FTSV GBLCHOICE Yes 0 Yes Yes No Yes
FFESV GBLCHOICE Yes 0 Yes Yes No Yes
UNSV GBLCHOICE Yes 0 Yes Yes No Yes
Cosv GBLCHOICE Yes 0 Yes Yes No Yes
RVAL ULONG No 0 Yes Yes Yes Yes
ORAW ULONG No 0 Yes No No No
MASK ULONG No 0 Yes No No No
MLST USHORT No 0 Yes No No No
LALM USHORT No 0 Yes No No No
SDEF SHORT No 0 Yes No No No
SHFT USHORT No 0 Yes No No No
SIOL INLINK Yes 0 No No N/A No
SVAL USHORT No 0 Yes Yes No No
SIML INLINK Yes 0 No No N/A No
SIMM GBLCHOICE No 0 Yes Yes No No
SIMS GBLCHOICE Yes 0 Yes Yes No No
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3. Field Descriptions
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Name Summary Description

VAL Value Field UnlesdNP is a constant link, this is the value resulting
from the record being processedNP is a constant, ther
VAL is initialized to thdNP value but can be changed
dynamically viadbPutField  ordbPutLink . It
normally is the index (0 to 15) of the current state.

NOBT Number of Bits Number of bits set in hardware mask.

INP Input Link This field is used by the device support routines to obt
input. For soft records, it can be a constant, a databas|
link, or a channel access link.

ZRVL,...,FFVL | Zero Value, One Masks for hardware value associated with each state.

Value ...
ZRST,...,FFST Zero String, One | Strings associated with each state.
String ...
ZRSV,...,FFSV Zero Severity, One| Alarm severity associated with each state.
Severity,...
UNSV Unknown State
Severity
COosv Change of State
Severity

RVAL Raw Data Value RVALIs the value obtained by the device support routi
Unless the device support routine specifies no converg
VAL is determined as follows: A temporary variatal
is set equal tRVAL It is then shifted righBHFTbits.
After shifting, the result should match one of the value
ZRVL,...FFVL.

ORAW Old Raw Data ORAVi5 used to decide if monitors should be triggered

Value RVALat the same time monitors are triggered for chan
in VAL

MASK Mask Mask used by device support routine to read hardwarsg
register. Record support sets low orbi@BTbits. Device
support can shift this value.

SHFT Shift Number of bits to shift values obtained frBMAL

LALM Last Alarmed Value when last change of state alarm was issued.

MLST Monitor Last Value when last monitor for value changes was trigge

SDEF States Defined? Record support uses this field to save time if no stat
defined

es are
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Name Summary Description
SIMM Simulation Mode Simulation mode process variables. Refer to Chaptef 3,
- - Section "Simulation Mode" on page 11 for more
SIML Slmulgtlon Mode information.
Location
SVAL Simulation Value
SIOL Simulation Value
Location
SIMS Simulation Mode
Alarm Severity

Record Support Routines

init_record

process

special

get_value

get_enum_str

get_enum_strs

put_enum_str

This routine initializessIMMwith the value oBIML if SIML type iSCONSTANTink or creates a
channel access link §IML type isPV_LINK. SVALIis likewise initialized ifSIOL is CONSTANT
or PV_LINK.

This routine next checks to see that device support is available and a device support read
routine is defined. If either does not exist, an error message is issued and processing is
terminated.

ClearsMASKand then sets thROBTlow order bits.
If device support includesit_record  , it is called.

init_common is then called to determine if any states are defined. If states are defiBED,
set toTRUE

See next section.

Callsinit_common to computesDEFwhen any of the fieldgRVL, ... FFVL change value.

Fills in the values of strustlueDes so that they refer tgAL.

Retrieves ASCII string corresponding\vaL.

Retrieves ASCII strings f(IRST,...FFST.

Checks if string matche&RST,..FFST and if it does, setgAL.
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5. Record Processing

Routineprocess implements the following algorithm:

1. Check to see that the appropriate device support module exists. If it doesn't, an error
message is issued and processing is terminated wigAtiEield still set toTRUE This
ensures that processes will no longer be called for this record. Thus error storms will not
occur.

2. readValue is called. See Chapter 3, Section "Simulation Mode" on page 11 for details.

3. If PACThas been changed TRUE the device support read routine has started but has
not completed reading a new input value. In this case, the processing routine merely
returns, leavingPACT TRUE

4. Convert.

e status =read_mbbi
* PACT=TRUE
e TIME =tsLocalTime
« If status is O, then determine¢AL
e Setrval =RVAL
» Shiftrval right SHFT bits
« If at least one state value is defined
¢ SetUDFto TRUE
« If RVALIsS ZRVL,...FFVL then set
* VAL equals index of state
e UDFset toFALSE
 Else setAL = undefined
» Else seWVAL=RVAL
¢ SetUDFto FALSE
e If status is 1, return(0)
o |f status is 2, sestatus =0

5. Check alarms. This routine checks to see if the welwcauses the alarm status and
severity to change. If SOISEYNSTAandLALMare set.

6. Check to see if monitors should be invoked.

< Alarm monitors are invoked if the alarm status or severity has changed.
« Archive and value change monitors are invokedL&Tis not equal ta/AL.

« Monitors forRVALare checked whenever other monitors are invoked.

* NSEVandNSTAare reset to 0.

7. Scan forward link if necessary, §&CT FALSE and return.
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6. Device Support

Fields Of Interest  Each input record must have an associated set of device support routines. The primary

To Device responsibility of the device support routines is to obtain a new raw input value whenever
Support read_mbbi is called. The device support routines are primarily interested in the following
fields:
Name Summary Description
PACT Processing Active See Chapter 2, Section "Database Common: Field
- - Descriptions” on page 4 for descriptions.

DPVT Device Private

UDF VAL Undefined

NSEV New Alarm Severity

NSTA New Alarm Status

NOBT Number of Bits Number of hardware bits accessed. They must be
consecutive.

VAL Value Field This field is set by the device support routines if they
don’t want record support to set it.

INP Input Link This field is used by the device support routines to locate
its input.

RVAL Raw Data Value It is the responsibility of the device support routine to gjve
this field a value.

MASK Mask This is a mask used to read the hardware. Record support
sets the low orddlOBTbits. The device support routine
can shift the bits. The device support routine should
perform the shift in innit_record

SHFT Shift This can be set by the device support module at
init_record time.

Device Support Device support consists of the following routines:
Routines
report report(FILE fp, paddr)

Not currently used.
|n|t init()

This routine is called once during IOC initialization.
init record init_record(precord)
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get_ioint_info

This routine is optional. If provided, it is called by the record suppionecord routine. If
it usesMASK it should shift it as necessary and also §MET a value.

get_ioint_info(int cmd,struct doCommon *precord, IOSCANPVT *ppvt)

This routine is called by thieEventScan system each time the record is added or deleted
from an 1/O event scan listtmd has the value (0,1) if the record is being (added to, deleted
from) an 1/O event list. It must be provided for any device type that can usettleat
scanner.

read mbbi read_mbbi(precord)
This routine must provide a new input value. It returns the following values:
* 0. Success. A new raw value is place®\AL The record support module determines
VAL from RVAL SHFT, andZEVL ... FFVL.
e 2. Success, but don’'t modifyAL.
e Other: Error.
Device Support For Soft Records
Two soft device support modules Soft Channel and Raw Soft Channel are provided for multibit
binary input records not related to actual hardware devicesiNPhénk type must be either
CONSTANTDB_LINK, or CA_LINK.
Soft Channel read_mbbi always returns a value of 2, which means that no conversion is performed.
If the INP link type is constant, then the constant value is storedvifitdoy init_record
and UDFis set toFALSE VAL can be changed vidoPut requests. If theNP link type is
PV_LINK, thendbCaAddinlink is called byinit_record
read_mbbi  calls recGblGetLinkValue to read the current value ®L. See Chapter 3,
Section "Soft Input" on page 10 for details.
If the return status atcGblGetLinkValue is zero, themead_mbbi setsUDFto FALSE The
status ofecGblGetLinkValue is returned.
Raw Soft This module is like the previous except that values are rea®&¥#tg VAL is computed from
Channel RVAL andread_mbbi returns a value of 0. Thus the record processing routine will determine
VAL in the normal way.
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1. Introduction

The normal use for th@bbo record type is to send a binary value (representing one of up to 16
states) to a Digital Output module. It can also be used to write to other records via database or
channel access links.

2. Field Summary

Field Type DCT Initial Access | Modify T/leocnig:c PP
VAL ENUM No 0 Yes Yes Yes Yes
DOL INLINK Yes 0 No No N/A No
OMSL GBLCHOICE Yes 0 Yes Yes No No
NOBT SHORT Yes 0 Yes No No
ouT OUTLINK Yes 0 No No N/A No
ZRVL ULONG Yes 0 Yes Yes No Yes
ONVL ULONG Yes 0 Yes Yes No Yes
TWVL ULONG Yes 0 Yes Yes No Yes
THVL ULONG Yes 0 Yes Yes No Yes
FRVL ULONG Yes 0 Yes Yes No Yes
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Field Type DCT Initial Access | Modify T\Q/leocnli:(r)cr)c PP
FVVL ULONG Yes 0 Yes Yes No Yes
SXVL ULONG Yes 0 Yes Yes No Yes
SVVL ULONG Yes 0 Yes Yes No Yes
EIVL ULONG Yes 0 Yes Yes No Yes
NIVL ULONG Yes 0 Yes Yes No Yes
TEVL ULONG Yes 0 Yes Yes No Yes
ELVL ULONG Yes 0 Yes Yes No Yes
TVVL ULONG Yes 0 Yes Yes No Yes
TTVL ULONG Yes 0 Yes Yes No Yes
FTVL ULONG Yes 0 Yes Yes No Yes
FFVL ULONG Yes 0 Yes Yes No Yes
ZRST STRING Yes Null Yes Yes No Yes
ONST STRING Yes Null Yes Yes No Yes
TWST STRING Yes Null Yes Yes No Yes
THST STRING Yes Null Yes Yes No Yes
FRST STRING Yes Null Yes Yes No Yes
FVST STRING Yes Null Yes Yes No Yes
SXST STRING Yes Null Yes Yes No Yes
SVST STRING Yes Null Yes Yes No Yes
EIST STRING Yes Null Yes Yes No Yes
NIST STRING Yes Null Yes Yes No Yes
TEST STRING Yes Null Yes Yes No Yes
ELST STRING Yes Null Yes Yes No Yes
TVST STRING Yes Null Yes Yes No Yes
TTST STRING Yes Null Yes Yes No Yes
FTST STRING Yes Null Yes Yes No Yes
FFST STRING Yes Null Yes Yes No Yes
ZRSV GBLCHOICE Yes 0 Yes Yes No Yes
ONSV GBLCHOICE Yes 0 Yes Yes No Yes
TWSV GBLCHOICE Yes 0 Yes Yes No Yes
THSV GBLCHOICE Yes 0 Yes Yes No Yes
FRSV GBLCHOICE Yes 0 Yes Yes No Yes
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Field Type DCT Initial Access | Modify T\Q/leocnli:(r)cr)c PP
FVSV GBLCHOICE Yes 0 Yes Yes No Yes
SXSV GBLCHOICE Yes 0 Yes Yes No Yes
SVSV GBLCHOICE Yes 0 Yes Yes No Yes
EISV GBLCHOICE Yes 0 Yes Yes No Yes
NISV GBLCHOICE Yes 0 Yes Yes No Yes
TESV GBLCHOICE Yes 0 Yes Yes No Yes
ELSV GBLCHOICE Yes 0 Yes Yes No Yes
TVSV GBLCHOICE Yes 0 Yes Yes No Yes
TTSV GBLCHOICE Yes 0 Yes Yes No Yes
FTSV GBLCHOICE Yes 0 Yes Yes No Yes
FFSV GBLCHOICE Yes 0 Yes Yes No Yes
UNSV GBLCHOICE Yes 0 Yes Yes No Yes
Ccosv GBLCHOICE Yes 0 Yes Yes No Yes
RVAL ULONG No 0 Yes Yes Yes Yes
ORAW ULONG No 0 Yes No No No
RBV ULONG No 0 Yes No Yes No
ORBV ULONG No 0 Yes No No No
MASK ULONG No 0 Yes No No No
MLST USHORT No 0 Yes No No No
LALM USHORT No 0 Yes No No No
SDEF SHORT No 0 Yes No No No
SHFT USHORT No 0 Yes No No No
SIOL OUTLINK Yes 0 No No N/A No
SIML INLINK Yes 0 No No N/A No
SIMM GBLCHOICE No 0 Yes Yes No No
SIMS GBLCHOICE Yes 0 Yes Yes No No
IVOA GBLCHOICE Yes 0 Yes Yes No No
VOV USHORT Yes 0 Yes Yes No No
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3. Field Descriptions

Name Summary Description
VAL Value Field This is the index of the state value to be se@Ud
DOL Desired Output If DOLis a database or channel access link@m$Lis
Location (an Input | CLOSED_LOQPRhenVAL is read fromDOL
Link)
OMSL Output Mode Select  This field has either the vVEIUWPERVISORYor
CLOSED_LOQMDOLis used to determinéAL only if
OMSLhas the valu€ELOSED_LOQPBY setting this field,
the record can be switched between supervisory and
closed loop mode of operation. While in closed loop
mode, theV/AL field cannot be set vidbPuts .
NOBT Number of Bits Number of bits in hardware mask.
ouT Output Link This field is used by the device support routines to defide
where to send output. For soft records, it can be a
constant, a database link, or a channel access link. Ifjthe
link is a constant, the result is no output.
ZRVL,...,FFVL | Zero Value, One Masks for hardware value associated with each state.
Value, ...
ZRST,...,FFST Zero State, One | Strings associated with each state.
State, ...
ZRSV,...,FFSV | Zero Severity, One | Alarm severity associated with each state.
Severity, ...
UNSV Unknown State
Severity
Ccosv Change of State
Severity
RVAL Raw Data Value RVALIis the value to be written to the hardware device]| It
is determined by the record support module usiAg as
the index of the values stored4RVL,.. FFVL. The value
is also shifted lefSHFTbits.
ORAW Old Raw Data ORAVi5 used to decide if monitors should be triggered for
Value RVALat the same time monitors are generated for changes
in VAL
RBV Read Back Value This is the actual read back value obtained from the
hardware itself or from the associated device driver. Ifis
the responsibility of the device support routine to give this
field a value.
ORAW Old Read Back ORBM\s used to decide if monitors should be triggered for
Value RBVat the same time monitors are triggered for changes
in VAL
MASK Mask Mask used by device support routine to read hardware
register. Record support sets low orbi@BThits. Device
support can shift this value.
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Name Summary Description
MLST Monitor Last Value when last monitor for value changes was triggered.
LALM Last Alarmed Value when last change of state alarm was issued.
SDEF States Defined? Record support uses this field to save time if no states are
defined.
SHFT Shift Number of bits to shift values obtained from
ZRVL,...FFVL.
SIMM Simulation Mode Simulation mode process variables. Refer to Chaptef 3,
- - Section "Simulation Mode" on page 13 for more
SIML Simulation Mode information.
Location
SIOL Simulation Value
Location
SIMS Simulation Mode
Alarm Severity
IVOA Invalid Alarm Whenever the record is put into INVALID alarm severity
Output Action IVOA specifies an action. See Chapter 3, Section "Invalid
- Alarm Output Action" on page 14 for more information
VOV Invalid Alarm
Output Value

Record Support Routines

init_record

process

special

This routine initializesSIMMif SIML is a constant or creates a channel access liBIMif is
PV_LINK. If SIOL isPV_LINK a channel access link is created.

This routine next checks to see that device support is available. The routine next checks to see
if the device support write routine is defined. If either device support or the device support
write routine does not exist, an error message is issued and processing is terminated.

If DOLis a constant, thewiAL is initialized to its value andDFis set taFALSE
MASKis cleared and then thn©BTlow order bits are set.
If device support includesit_record , it is called.

init_common is then called to determine if any states are defined. If states are defiBE
set toTRUE

If device support returns succegsl is then set fronRVALandUDFis set toFALSE

See next section.

ComputessDEFwhen any of the fieldgRVL,..FFVL change value.
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Record Processing

get_value

get_enum_str

get_enum_strs

put_enum_str

Fills in the values of strustlueDes so that they refer tdAL.

Retrieves ASCII string corresponding\uaL.

Retrieves ASCII strings faZRST,...FFST.

Checks if string matche&RST,.. FFST and if it does, setgAL

Record Processing

Routineprocess implements the following algorithm:

1.

7.

Check to see that the appropriate device support module exists. If it doesn’t, an error
message is issued and processing is terminated wikAtiEield still set toTRUE This
ensures that processes will no longer be called for this record. Thus error storms will not
occur.

. If PACTis FALSE

 If DOLis DB_LINK andOMSLis CLOSED_LOOP

» Get value fromDOL

e SetUDFto FALSE

» Check for link alarm
« If any state values are defined

 If VAL > 15, then raise alarm and go to 4

 Else usingvAL as index seRVAL= one ofZRVL,..FFVL
* Else seRVAL=VAL

* Shift RVALleft SHFTbits

. Convert

 If PACTis FALSE, computeRVAL
« If VALIs 0,...,15, seRVALfrom ZRVL,... FFVL
* If VAL out of range, sé®VAL= undefined

¢ Statuswrite_mbbo

. Check alarms. This routine checks to see if the Welwcauses the alarm status and

severity to change. If sSBlISEYNSTAandLALMare set.

. Check severity and write the new value. See Chapter 3, Section "Simulation Mode" on

page 13 and Chapter 3, Section "Invalid Alarm Output Action" on page 14 for details.

. If PACThas been changed TRUE the device support write output routine has started

but has not completed writing the new value. In this case, the processing routine merely
returns, leavingPACT TRUE

Check to see if monitors should be invoked.
< Alarm monitors are invoked if the alarm status or severity has changed.
 Archive and value change monitors are invokedLi&Tis not equal taAL.
* Monitors forRVALandRBVare checked whenever other monitors are invoked.
e NSEvandNSTAare reset to 0.
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Device Support

8. Scan forward link if necessary, 8&%CT FALSE and return.

Device Support

Fields Of Interest

To Device
Support

Device Support
Routines
report

init

init_record

Each mbbo record must have an associated set of device support routines. The primary
responsibility of the device support routines is to obtain a newnive value whenever

ate

port

write_mbbo is called. The device support routines are primarily interested in the following
fields:
Name Summary Description
PACT Processing Active See Chapter 2, Section "Database Common: Field
- - Descriptions" on page 4 for descriptions.

DPVT Device Private

NSEV New Alarm Severity

NSTA New Alarm Status

NOBT Number of Bits Number of hardware bits accessed. They must be
consecutive.

ouT Output Link This field is used by the device support routines to log
its output.

RVAL Raw data value. This is the value to be writtelOtdT

RBV Read Back Value It is the responsibility of the device support modules
set this field.

MASK Mask This is a mask used to read the hardware. Record suf
sets the low ordeOBTbits. The device support routine|
can shift the bits. The device support routine should
perform the shift in innit_record

SHFT Shift This can be set by the device support module at
init_record time.

Device support consists of the following routines:

report(FILE fp, paddr)

Not currently used.

init()

This routine is called once during 10C initialization.

init_record(precord)
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get_ioint_info

write_mbbo

This routine is optional. If provided, it is called by the record suppionecord routine. If
MASKis used, it should be shifted if necessary @HETgiven a value.

get_ioint_info(int cmd,struct doCommon *precord, IOSCANPVT *ppvt)

This routine is called by thieEventScan system each time the record is added or deleted
from an 1/O event scan listtmd has the value (0,1) if the record is being (added to, deleted
from) an 1/O event list. It must be provided for any device type that can usettleat
scanner.

write_mbbo(precord)
This routine must output a new value. It returns the following values:

¢ 0: Success.
e Other: Error.

Device Support For Soft Records

This module writes the current value\oiL.
If the OUTIink type isPV_LINK, thendbCaAddinlink is called byinit_record

write_mbbo  calls recGblPutLinkValue to write the current value ofAL. See Chapter 3,
Section "Soft Output" on page 13 for details.
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Direct

Johnny Tang, Matthew Bickley, and Chip Watson
Continuous Electron Beam Accelerator Facility

Southeastern Universities Research Association

1. Introduction

The mbbiDirect

record retrieves a sixteen bit hardware value and converts it to an array of

sixteen unsigned characters, each representing a bit of the word. Thes@6i€Ets) (are set
to one if a bit is set, and zero if not. This record’s operation is similar to thatdfbdpand it
has many fields in common with it.

2. Field Summary

Field Type DCT Initial Access | Modify T\{/Ieocnicr)cr)c PP
VAL USHORT No 0 Yes No Yes Yes
NOBT SHORT Yes 0 Yes No No
INP INLINK Yes 0 No No N/A No
RVAL ULONG No 0 Yes Yes Yes Yes
ORAW ULONG No 0 Yes No No No
MASK ULONG No 0 Yes No No No
MLST USHORT No 0 Yes No No No
LALM USHORT No 0 Yes No No No
SDEF SHORT No 0 Yes No No No
SHFT USHORT No 0 Yes No No No
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Field Type DCT Initial Access | Modify T\Q/leocnli:(r)cr)c PP
SIOL INLINK Yes 0 No No No No
SVAL USHORT No 0 Yes Yes No No
SIML INLINK Yes 0 No No No No
SIMM GBLCHOICE No 0 Yes Yes No No
SIMS GBLCHOICE Yes 0 Yes Yes No No
BO UCHAR Yes 0 Yes Yes Yes Yes
Bl UCHAR Yes 0 Yes Yes Yes Yes
B2 UCHAR Yes 0 Yes Yes Yes Yes
B3 UCHAR Yes 0 Yes Yes Yes Yes
B4 UCHAR Yes 0 Yes Yes Yes Yes
B5 UCHAR Yes 0 Yes Yes Yes Yes
B6 UCHAR Yes 0 Yes Yes Yes Yes
B7 UCHAR Yes 0 Yes Yes Yes Yes
B8 UCHAR Yes 0 Yes Yes Yes Yes
B9 UCHAR Yes 0 Yes Yes Yes Yes
BA UCHAR Yes 0 Yes Yes Yes Yes
BB UCHAR Yes 0 Yes Yes Yes Yes
BC UCHAR Yes 0 Yes Yes Yes Yes
BD UCHAR Yes 0 Yes Yes Yes Yes
BE UCHAR Yes 0 Yes Yes Yes Yes
BF UCHAR Yes 0 Yes Yes Yes Yes

140 EPICS Record Reference Manual Document Revision: 1a



Chapter 22: mbbiDirect - MultiBit Binary Input Direct

Field Descriptions

3. Field Descriptions

4. Record Support Routines

Name Summary Description

VAL Value Field UnlesdNP is a constant link, this is the value resulting
from the record being processedNP is a constant, ther
VAL is initialized to thdNP value but can be changed
dynamically viadbPutField  or dbPutLink

NOBT Number of Bits Number of bits set in hardware mask.

INP Input Link This field is used by the device support routines to obtain
input. For soft records, it can be a constant, a database
link, or a channel access link.

BO, ..., BF Bit O Value, Bit 1 Each represents a bit of the word.

Value ...

RVAL Raw Data Value RVALIs the value obtained by the device support routine.
Unless the device support routine specifies no convergion
VAL is determined as follows: A temporary variatal
is set equal tRVAL

ORAW Old Raw Data ORAVi5 used to decide if monitors should be triggered for

Value RVALat the same time monitors are triggered for changes
in VAL

MASK Mask Mask used by device support routine to read hardware
register. Record support sets low orbi@BThits. Device
support can shift this value.

SHFT Shift Number of bits to shift values obtained frBMAL

LALM Last Alarmed Value when last change of state alarm was issued.

MLST Monitor Last Value when last monitor for value changes was triggefed.

SDEF States Defined

SIMM Simulation Mode Simulation mode process variables. Refer to Chaptef 3,

- - Section "Simulation Mode" on page 11 for more

SIML Simulation Mode information.

Location
SVAL Simulation Value
SIOL Simulation Value
Location
SIMS Simulation Mode

Alarm Severity

init_record
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Record Processing

process

get_value

This routine initializesIMMwith the value oBIML if SIML type iSCONSTANTink or creates a
channel access link #IML type isPV_LINK. SVALIis likewise initialized ifSIOL is CONSTANT
or PV_LINK.

This routine next checks to see that device support is available and a device support read
routine is defined. If either does not exist, an error message is issued and processing is
terminated.

ClearsMASKand then sets thROBTlow order bits.
If device support includesit_record  , it is called.

refresh_bits is then called to refresh all the bit fields based on a hardware value.

See next section.

Fills in the values of strustlueDes so that they refer tgAL.

Record Processing

Routineprocess implements the following algorithm:

1. Check to see that the appropriate device support module exists. If it doesn’t, an error
message is issued and processing is terminated wiAtiEield still set toTRUE This
ensures that processes will no longer be called for this record. Thus error storms will not
occur.

2. readValue is called. See Chapter 3, Section "Simulation Mode" on page 11 for details.

3. If PACThas been changed TRUE the device support read routine has started but has
not completed reading a new input value. In this case, the processing routine merely
returns, leavindPACT TRUE

4. Convert.
e status =read_mbbiDirect
* PACT=TRUE
* TIME =tsLocalTime

e If status is 0, then determineAL
e Setrval =RVAL
e Shiftrval right SHFTbits
* SetVAL =RVAL
o If status is 1, return(0)

e |f status is 2, sektatus =0
5. Check to see if monitors should be invoked.
« Alarm monitors are invoked if the alarm status or severity has changed.
 Archive and value change monitors are invokedL&Tis not equal t&/AL.
« Monitors forRVALare checked whenever other monitors are invoked.
* NSEVandNSTAare reset to 0.
6. Scan forward link if necessary, §&CT FALSE and return.
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6. Device Support

Fields Of Interest  Each input record must have an associated set of device support routines. The primary
To Device responsibility of the device support routines is to obtain a new raw input value whenever
read_mbbiDirect is called. The device support routines are primarily interested in the

Support L
PP following fields:
Name Summary Description
PACT Processing Active See Chapter 2, Section "Database Common: Field
- - Descriptions” on page 4 for descriptions.

DPVT Device Private

UDF VAL Undefined

NSEV New Alarm Severity

NSTA New Alarm Status

NOBT Number of Bits Number of hardware bits accessed. They must be
consecutive.

VAL Value Field This field is set by the device support routines if they
don’t want record support to set it.

INP Input Link This field is used by the device support routines to locate
its input.

RVAL Raw Data Value It is the responsibility of the device support routine to gjve
this field a value.

MASK Mask This is a mask used to read the hardware. Record support
sets the low orddlOBTbits. The device support routine
can shift the bits. The device support routine should
perform the shift in init_record.

SHFT Shift This can be set by the device support module at
init_record time.

Device Support Device support consists of the following routines:
Routines
report report(FILE fp, paddr)

Not currently used.
|n|t init()

This routine is called once during IOC initialization.
init record init_record(precord)

EPICS Release: R3.12 EPICS Record Reference Manual 143



Chapter 22: mbbiDirect - MultiBit Binary Input Direct
Device Support For Soft Records

get_ioint_info

read_mbbiDirect

This routine is optional. If provided, it is called by the record suppionecord routine. If
it usesMASK it should shift it as necessary and also §MET a value.

get_ioint_info(int cmd,struct doCommon *precord, IOSCANPVT *ppvt)

This routine is called by thieEventScan system each time the record is added or deleted
from an 1/O event scan listtmd has the value (0,1) if the record is being (added to, deleted
from) an 1/O event list. It must be provided for any device type that can usettleat
scanner.

read_mbbiDirect(precord)
This routine must provide a new input value. It returns the following values:

* 0. Success. A new raw value is place®\AL The record support module determines
VAL from RVALandSHFT

e 2. Success, but don’'t modifyAL.
e Other: Error.

Device Support For Soft Records

Soft Channel

Raw Soft
Channel

Two soft device support modules Soft Channel and Raw Soft Channel are provided for multibit
binary input direct records not related to actual hardware devicesNPHak type must be
eitherCONSTANTDB_LINK, or CA_LINK.

read_mbbiDirect ~ always returns a value of 2, which means that no conversion is performed.

If the INP link type is constant, then the constant value is storedvifitdoy init_record
and UDFis set toFALSE VAL can be changed vidoPut requests. If theNP link type is
PV_LINK, thendbCaAddinlink is called byinit_record

read_mbbiDirect  callsrecGblGetLinkValue to read the current value WAL. See Chapter
3, Section "Soft Input” on page 10 for details.

If the return status atcGblGetLinkValue is zero, themead_mbbi setsUDFto FALSE The
status ofecGblGetLinkValue is returned.

This module is like the previous except that values are rea®u#tg VAL is computed from
RVAL andread_mbbiDirect returns a value of 0. Thus the record processing routine will
determinevAL in the normal way.
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Output Direct

Johnny Tang, Matthew Bickley, and Chip Watson
Continuous Electron Beam Accelerator Facility

Southeastern Universities Research Association

Introduction

The mbboDirect

On the other hand, if it is zero, it is interpreted as a binary zero.

2. Field Summary

record performs the opposite function to that ofrtibeiDirect
accumulates bits (in the fiel@® - BF) as unsigned characters, and converts them to a word
which is then written out to hardware. If a bit field is non-zero, it is interpreted as a binary one.

record. It

Field Type DCT Initial Access | Modify T\{/Ieocnicr)cr)c PP
VAL USHORT No 0 Yes No Yes Yes
DOL INLINK Yes 0 No No N/A No
OMSL GBLCHOICE Yes 0 Yes Yes No Yes
NOBT SHORT Yes 0 Yes No No
ouT OUTLINK Yes 0 No No N/A No
BO UCHAR No 0 Yes Yes No Yes
Bl UCHAR No 0 Yes Yes No Yes
B2 UCHAR No 0 Yes Yes No Yes
B3 UCHAR No 0 Yes Yes No Yes
B4 UCHAR No 0 Yes Yes No Yes
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Field Type DCT Initial Access | Modify T\Q/leocnli:(r)cr)c PP
BS UCHAR No 0 Yes Yes No Yes
B6 UCHAR No 0 Yes Yes No Yes
B7 UCHAR No 0 Yes Yes No Yes
B8 UCHAR No 0 Yes Yes No Yes
B9 UCHAR No 0 Yes Yes No Yes
BA UCHAR No 0 Yes Yes No Yes
BB UCHAR No 0 Yes Yes No Yes
BC UCHAR No 0 Yes Yes No Yes
BD UCHAR No 0 Yes Yes No Yes
BE UCHAR No 0 Yes Yes No Yes
BF UCHAR No 0 Yes Yes No Yes
RVAL ULONG No 0 Yes No Yes Yes
ORAW ULONG No 0 Yes No No No
RBV ULONG No 0 Yes No Yes No
ORBV ULONG No 0 Yes No No No
MASK ULONG No 0 Yes No No No
MLST ULONG No 0 Yes No No No
LALM ULONG No 0 Yes No No No
SHFT ULONG No 0 Yes No No No
SIOL OUTLINK Yes 0 No No N/A No
SIML INLINK Yes 0 No No N/A No
SIMM GBLCHOICE No 0 Yes Yes No No
SIMS GBLCHOICE Yes 0 Yes Yes No No
IVOA GBLCHOICE Yes 0 Yes Yes No No
VOV USHORT Yes 0 Yes Yes No No
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3. Field Descriptions

Name Summary Description
VAL Value Field This is the value to be sent@T
DOL Desired Output If DOLis a database or channel access link@m$Lis
Location (Input CLOSED_LOQPRhenVAL is read fronDOL
Link)
OMSL Output Mode Select  This field has either the vVEIUPERVISORYor
CLOSED_LOQMDOLis used to determinéAL only if
OMSLhas the valu€ELOSED_LOQPBY setting this field,
the record can be switched between supervisory and
closed loop mode of operation. While in closed loop
mode, theVAL field cannot be set vidbPuts .
NOBT Number of Bits Number of bits in hardware mask.
ouT Output Link This field is used by the device support routines to defide
where to send output. For soft records, it can be a
constant, a database link, or a channel access link. Ifjthe
link is a constant, the result is no output.
BO,...,.BF Bit 0 Value, Bit 1 Each represents a bit of the word to be output.
Value, ...
RVAL Raw Data Value RVALIis the value to be written to the hardware device]| It
is determined by the record support module usiAg as
the bit values stored iR0,.. BF. The value is also shifted
left SHFT bits.
ORAW Old Raw Data ORAVi5 used to decide if monitors should be triggered for
Value RVALat the same time monitors are generated for changes
in VAL
RBV Read Back Value This is the actual read back value obtained from the
hardware itself or from the associated device driver. Ifis
the responsibility of the device support routine to give this
field a value
ORBV Old Read Back ORBM\s used to decide if monitors should be triggered for
Value RBVat the same time monitors are triggered for changes
in VAL
MASK Mask Mask used by device support routine to read hardware
register. Record support sets low orti@BThits. Device
support can shift this value.
MLST Monitor Last Value when last monitor for value changes was triggefed.
LALM Last Alarmed Value when last change of state alarm was issued.
SHFT Shift Number of bits to shift values obtained frami
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Name Summary Description
SIMM Simulation Mode Simulation mode process variables. Refer to Chaptef 3,
- - Section "Simulation Mode" on page 13 for more
SIML Slmulgtlon Mode information.
Location
SIOL Simulation Value
Location
SIMS Simulation Mode
Alarm Severity
IVOA Invalid Alarm Whenever the record is put into INVALID alarm severity
Output Action IVOA specifies an action. See Chapter 3, Section "Invalid
- Alarm Output Action" on page 14 for more information
VOV Invalid Alarm
Output Value

4. Record Support Routines

init_record This routine initializesSIMMif SIML is a constant or creates a channel access ligiif is
PV_LINK. If SIOL isPV_LINK a channel access link is created.

This routine next checks to see that device support is available.The routine next checks to see if
the device support write routine is defined. If either device support or the device support write
routine does not exist, an error message is issued and processing is terminated.

If DOLIis a constant, thewAL is initialized to its value andDFis set toFALSE
MASKis cleared and then thnOBTlow order bits are set.
If device support includasit_record it is called.

init_common is then called to determine if any states are defined. If states are defiBE
set toTRUE

If device support returns succegsl is then set fronRVAL andUDFis set toFALSE

process See next section.

get_value Fills in the values of strustlueDes so that they refer tgAL

5. Record Processing

Routineprocess implements the following algorithm:

1. Check to see that the appropriate device support module exists. If it doesn’t, an error
message is issued and processing is terminated wiACiHield still set toTRUE This
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ensures that processes will no longer be called for this record. Thus error storms will not
occur.

. If PACTis FALSE

 If DOLis DB_LINK andOMSLis CLOSED_LOOP
» Get value fronDOL
* SetPACTto FALSE

. Convert

« If PACTis FALSE, computeRVAL
e SetRVAL=VAL
* Shift RVALleft SHFTbits

¢ Statuswrite_mbboDirect

. If PACThas been changed TRUE the device support write output routine has started

but has not completed writing the new value. In this case, the processing routine merely
returns, leavingPACT TRUE

. Check to see if monitors should be invoked.

« Alarm monitors are invoked if the alarm status or severity has changed.

« Archive and value change monitors are invokedL&Tis not equal tav/AL.

* Monitors forRVALandRBVare checked whenever other monitors are invoked.
* NSEVandNSTAare reset to 0.

. Scan forward link if necessary, §&CT FALSE and return.

Device Support

Fields Of Interest

EachmbboDirect record must have an associated set of device support routines. The primary

To Device responsibility of the device support routines is to obtain a newmibe value whenever
Support write_mbboDirect is called. The device support routines are primarily interested in the
following fields:
Name Summary Description
PACT Processing Active See Chapter 2, Section "Database Common: Field
- - Descriptions" on page 4 for descriptions.
DPVT Device Private
VAL Undefined
NSEV New Alarm Severity
NSTA New Alarm Status
NOBT Number of Bits Number of hardware bits accessed. They must be
consecutive.
ouT Output Link This field is used by the device support routines to lodate
its output.
RVAL Raw data value This is the value to be writtetOldT
Read Back Value It is the responsibility of the device support modules|to
set this field.
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Name Summary Description

MASK Mask This is a mask used to read the hardware. Record support
sets the low orddlOBTbits. The device support routine
can shift the bits. The device support routine should
perform the shift in innit_record

SHFT Shift This can be set by the device support module at
init_record time.

Device Support Device support consists of the following routines:
Routines
report report(FILE fp, paddr)

Not currently used.

|n|t init()
This routine is called once during IOC initialization.

init record init_record(precord)
This routine is optional. If provided, it is called by the record suppiorecord routine. If
MASKis used, it should be shifted if necessary SRET given a value.

get ioint info get_ioint_info(int cmd,struct doCommon *precord,IOSCANPVT *ppvt)

This routine is called by thieEventScan system each time the record is added or deleted
from an 1/O event scan listtmd has the value (0,1) if the record is being (added to, deleted
from) an 1/O event list. It must be provided for any device type that can useEtleat
scanner.

write mbboDirect write_mbboDirect(precord)
This routine must output a new value. It returns the following values:

¢ 0: Success.
e Other: Error.

7. Device Support For Soft Records

This module writes the current value\ofL
If the OUTlink type isSPV_LINK, thendbCaAddinlink is called byinit_record

write_mbboDirect calls recGblPutLinkValue to write the current value ofAL. See
Chapter 3, Section "Soft Output" on page 13 for details.
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1. Introduction

Thepermissive  record is for communication between a server and a client. An example is a
sequence program client and an operator interface server. Two fields akA\usedi WFLG

The method of use is as follows:

. Initially bothVVAL andWFLGare 0, which mearGFF

. When the server is ready to accept a request, ivs@iSequal to 1, which mearaN

. The client monitorgvFLG Until it turnsON the client must not chany@L.

. When the client wants to notify the server it tuwaAs ON

. The server notices th&AL is ON He sets bothvFLGandVAL OFF Performs whatever
action is associated with this permissive (a private matter server and client), and when
ready to accept a new request $@F5G ON

ga b WO N B

By using multiple permissive records a sequence program can communicate its current state to
a client.

2. Field Summary

Field Type DCT Initial Access | Modify T\{/Ieocnicr)cr)c PP
LABL STRING Yes Null Yes Yes No Yes
VAL USHORT No 0 Yes Yes Yes Yes
OVAL USHORT No 0 Yes No No
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. - . Rec Proc
Field Type DCT Initial Access | Modify Monitor PP
WFLG USHORT No 0 Yes Yes Yes Yes
OFLG USHORT No 0 Yes No No
3. Field Descriptions
Name Summary Description
LABL Label A descriptive string.
VAL Value Client sets this field when it wants service from server
Only the client should set this field. The server clears it.
OVAL Old Value Used to decide if monitors should be triggered. Value
change monitors are invokedd/ALis not equal t&/AL
WFLG Watchdog Flag Server sets this field when it is ready to accept a reqpuest.
Only the server should modify this field.
OFLG Old Flag Value Used to decide if monitors should be triggered.
4. Record Support Routines

process

get_value

Two record support routines are providpaicess , andget value

process SetsUDFto FALSE, triggers monitors oAL andWFLGwhen they change, and scans
the forward link if necessary.

get value fills in structvalueDes so that it refers tv/AL
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1. Introduction

Thepid record type provides a Proportional, Integral, and Derivative (PID) control algorithm.
A discrete form of the PID algorithm is:

My = KPO(E, + KI OSUMi (E[HT;)) + KD O(E, - E,.)/dT, + Mr

Where:

* M,: Value of manipulated variable at nth sampliing instant

* KP, KI, KD: Proportional, Integral, and Derivative gains

* E, Error at nth sampling instant

* SUM;: Sum from i=0 to i=n

» dT,: Time difference between n-1 and n

* Mr: Midrange adjustment
Taking the first difference yields:
delM(n) = KPO((Ey-Ep.1) + E, 0dT,, OKI + KD O((E, -Eq.)/dTy, - (En.1-En-2)/dTp.1))
For this record:

* DM: This is delM(n)

* VAL: This is the setpoint

e CVAL: Thisis current value
* ERR: E,=VAL - CVAL
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2. Field Summary

Field Type DCT Initial Access | Modify I?Aeocnli:t’cr)(;c PP
VAL FLOAT No 0 Yes Yes Yes Yes
CVL INLINK Yes 0 No No N/A No
STPL INLINK Yes 0 No No N/A No
SMSL GBLCHOICE Yes 0 Yes Yes No No
PREC SHORT Yes 0 Yes Yes No No
MDT FLOAT Yes 0 Yes Yes No No
KP FLOAT Yes 0 Yes Yes No No
KI FLOAT Yes 0 Yes Yes No No
KD FLOAT Yes 0 Yes Yes No No
EGU STRING Yes Null Yes Yes No No
HOPR FLOAT Yes 0 Yes Yes No No
LOPR FLOAT Yes 0 Yes Yes No No
HIHI FLOAT Yes 0 Yes Yes No No
LOLO FLOAT Yes 0 Yes Yes No No
HIGH FLOAT Yes 0 Yes Yes No No
LOW FLOAT Yes 0 Yes Yes No No
HHSV GBLCHOICE Yes 0 Yes Yes No No
LLSV GBLCHOICE Yes 0 Yes Yes No No
HSV GBLCHOICE Yes 0 Yes Yes No No
LSV GBLCHOICE Yes 0 Yes Yes No No
HYST FLOAT Yes 0 Yes Yes No No
ADEL FLOAT Yes 0 Yes Yes No No
MDEL FLOAT Yes 0 Yes Yes No No
ODEL FLOAT Yes 0 Yes Yes No No
CVAL FLOAT No 0 Yes Yes No No
DM FLOAT No 0 Yes No Yes No
ODM FLOAT No 0 Yes No Yes No
P FLOAT No 0 Yes No Yes No
| FLOAT No 0 Yes No Yes No
D FLOAT No 0 Yes No Yes No
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Field Summary
Field Type DCT Initial Access | Modify T\Q/leocnlii(r)cr)c PP
CT ULONG No 0 Yes No Yes No
DT FLOAT No 0 Yes No Yes No
ERR FLOAT No 0 Yes No Yes No
DERR FLOAT No 0 Yes No Yes No
LALM FLOAT No 0 Yes No No No
ALST FLOAT No 0 Yes No No No
MLST FLOAT No 0 Yes No No No
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3. Field Descriptions

Name

Summary

Description

VAL

Setpoint Value, in
engineering units

This is the value that the control algorithm attempts to
achieve.

CVL

Controlled Value
Location (input
link)

This is a link specifying the location of the controlled

variable. This must be a database link. Each time the
record is processed the current value referencé&itys

read intoCVAL

STPL

Setpoint Location
(input link)

If STPLis a database or channel access linkSii&Lis
CLOSED_LOQPRhenVAL s read fronSTPL STPL and
SMSLact just likeDOLandOMSL

SMSL

Setpoint Mode
Select

This isSUPERVISORYor CLOSED_LOQR/AL is
obtained fronSTPL only when this iCLOSED_LOQP
By setting this field, the record can be switched between
supervisory and closed loop. Note that closed loop is
useful for cascaded control records.

PREC

Display Precision

Precision with which to displayAL. This field is used by
record support to supply a value whggi_precision
is called.

MDT

Minimum Delta
Time, in seconds

Minimum time difference between processing in seconds.
If this is zero, the minimum time is one clock tick.

KP

Proportional Gain

Kl

Integral Gain, in
repeats per minute

The number of times per minute that the integral
contribution repeats the proportional contribution.

KD

Derivative Gain, in
minutes per repeat

The number of minutes until the derivative contribution
repeats the proportional contribution.

EGU

Engineering Units

ASCII string describing Engineering units. This field|is
used by record to supply a units description string whe
get_units s called.

=

HOPR

High Operating
Range

LOPR

Low Operating
Range

These fields determine the upper and lower display linpits
for graphics displays and the upper and lower control
limits for control displays. The fields are used by record
support to honor calls get_graphic_double or
get_control_double
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ering

Name Summary Description
HIHI Hihi Alarm Limit These fields specify the alarm limits and severities.
HIGH High Alarm Limit
LOW Low Alarm Limit
LOLO Lolo Alarm Limit
HHSV Severity for a Hihi
Alarm
HSV Severity for a High
Alarm
LSV Severity for a Low
Alarm
LLSV Severity for a Lolo
Alarm
HYST Alarm Deadband These parameters specify hysteresis factors for trigg
- monitor callbacks, i.e. monitors specified by calls to
ADEL Archive Deadband | caaddEvent ordbAddEvent . A monitor will not be
MDEL Monitor, i.e. value trlggeretd untiVAL changes by more than the specified
change, Deadband amount.
ODEL Output Delta This parameter specifies a hysteresis factor for trigge
monitor callbacks fobMP, | , D, CT, DT, ERR andDERR
It refers to the change DM Whenever monitors are
triggered forDM monitors for the other fields are also
triggered.
CVAL Value of Controlled | This value is obtained fro@VL each time the record is
Variable, in processed.
engineering units
DM Change in This is the value computed by thiel algorithm. It is an
Manipulated increment to be added to the controller output. Note th
Variable in most cases this will be read via @Lfield of an
analog output record. The analog output record will be
configured withOIF set to incremental.
ODM Old DM ODMs used to decide if monitors should be triggered fpr
DM
P Proportional Proportional contribution tBM in engineering units.
contribution
Integral The number of times per minute that the integral
contribution to contribution repeats the proportional contribution.
DM, in repeats per
minute
D Derivative The number of minutes until the derivative contribtuion
contribution to repeats the proportional contribution.
DM, in minutes
CT Clocks Ticks Clock ticks when previous process occurred.

ring
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Record Support Routines

Name Summary Description
DT Time difference Time difference in seconds between processing steps.
ERR Error Current erroMAL - CVAL.
DERR Delta Error Change in error since last time step.
LALM Value when last These fields are used to implement the hysteresis factors

monitors for alarm | for monitors.
were triggered

ALST Value when last
monitors for
archiver were
triggered

MLST Value when last
monitors for value
changes were
triggered

Record Support Routines

init_record

process

get_value

get_units

get_precision

get_graphic_double

This routine initializesvAL with the value ofSTPL and setdJDFto FALSE if STPL type is
CONSTANTink or creates a channel access linRTPL type iSPV_LINK.

See next section.

Fills in the values of strustlueDes so that they refer tgdAL.

RetrievesEGU

RetrievesPREC

Sets the upper display and lower display limits for a field. If the fieRllisD, CVAL VAL,

HIHI , HIGH, LOWor LOLQ the limits are set tBdlOPRandLOPR else if the field has upper and
lower limits defined they will be used, else the upper and lower maximum values for the field
type will be used.
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get_control_double Sets
HIHI

the upper control and the lower control limits for a field. If the fiéld {D, CVAL VAL,

, HIGH, LOWor LOLQ the limits are set t6lOPRandLOPR else if the field has upper and

lower limits defined they will be used, else the upper and lower maximum values for the field
type will be used.

get_alarm_double Sets

the following values:

upper_alarm_limit = HIHI
upper_warning_limit = HIGH
lower_warning_limit = LOW
lower_alarm_limit = LOLO

5. Record Processing

Rout
1

2.
3.

4.

ineprocess implements the following algorithm:

. If CVLis not a database link, a major alarm is declared and the algorithm completes.
The current value a@VALIis obtained fronCVL

If STPL is a database or channel access link @M8Lis CLOSED LOQRhenVAL is
obtained fronSTPL andUDFis set taFALSE

The time difference since the last time step is calculated. If it is lessieor if no

ticks have occurred since the last time the algorithm was executed, process just

completes without raising any alarms, checking monitors, or scanning the forward link.

. The new values & |, D, OUTCT, DT, ERR andDERRare computed.

. Check alarms. This routine checks to see if the vielwcauses the alarm status and
severity to change. If sOYSEY NSTA and LALM are set. It also honors the alarm
hysteresis factorHYST). Thus the value must change by more th¥sT before the
alarm status and severity is lowered.

. Check to see if monitors should be invoked.

« Alarm monitors are invoked if the alarm status or severity has changed.

 Archive and value change monitors are invokethEL andMDELconditions are
met.

 Value change monitors anviare invoked ifODELconditions are met. If monitors
are triggered fronbM they are also triggered feyl , D, CT, DT, ERR andDERR

* NSEVandNSTAare reset to 0.
. Scan forward link if necessary, §&CT FALSE and return.
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1. Introduction

The normal use for the pulseCounter record type is to record counts.

2. Field Summary

Field Type DCT Initial Access | Modify T/leocnig:c PP
VAL ULONG No 0 Yes Yes Yes No
ouT OUTLINK Yes 0 No No N/A No
GTYP RECCHOICE Yes 0 Yes Yes No No
HGV SHORT Yes 0 Yes Yes No No
SGL INLINK Yes 0 No No N/A No
SGV RECCHOICE Yes 0 Yes Yes No No
oSGV SHORT No 0 Yes No No
CSliz RECCHOICE Yes 1 Yes Yes No
CNTE RECCHOICE Yes 0 Yes Yes No No
CNTS SHORT Yes 0 Yes Yes No No
HOPR FLOAT Yes 4.3e+9 Yes Yes No No
LOPR FLOAT Yes 0 Yes Yes No No
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Field Summary
. . . Rec Proc
Field Type DCT Initial Access | Modify Monitor PP
CMD RECCHOICE No 0 Yes Yes Yes Yes
SCMD USHORT No 0 Yes No No
CPTR ULONG No 0 Yes No No

EPICS Record Reference Manual Document Revision: 1a
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3. Field Descriptions

cide

—

Les

d

o
t the

Name Summary Description

VAL Counter Value The read command places the current value of the coynter
into theVAL field.

ouT Output Link This field is used by the device support routines to de
where to send output. For soft records, it can be a
constant, a database link, or a channel access link. If the
link is a constant, the result is no output.

GTYP Gate Type This can be Hardware or softwaré&sTYPis hardware,
thenHGVdetermines gating control. BTYPis software,
the SGVdetermines gating control.

HGV Hardware Gate If GTYPis hardware, then this field is device depender

Value
SGL Soft Gate Location | If SGLis a database link ar@&TYPis software, the®sGV
(Input Link) will be set to the value read fro8GL

SGV Soft Gate Value This can be inactive or active. This will enable and
disable counting iGTYPis software.

osGv Old Soft Gate Value This is the previous valu8@¥

CSsliz Counter size 16 bit or 32 bit counter.

CNTE Count Edge This can be Rising Edge or Falling Edge. This field for
counting on rising or falling edge of source signal.

CNTS Count Source

HOPR High Operating These fields determine the upper and lower display linpits

Range for graphics displays and the upper and lower control
- limits for control displays. The fields are used by recor|
LOPR Low Operating support routines to honor calls to
Range get_graphic_double orget_control_double

CMD Command Read Read the current value of the counter.

Clear: Clear the counter. Note theat the counter is als
stopped. The Start command must be issued to restar,
counter.

Start: Start counting.

Stop:  Stop counting.

Setup Setup the counter. Counting will not begin unti
the Start command is issued.

SCMD Save Command This is the saved valu€MD

CPTR Callback

4. Record Support Routines
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init_record This routine next checks to see that device support is available. If it does not exist, an error
message is issued and processing is terminated.

If SGLis a constant an@TYPis software, theiSGVis initialized with its value. IBGLtype is
PV_LINK a channel access link is created.

Device support is then checked to searifi_pc is defined.

If device support includesit_record  , it is called.
process See next section.
get_value Fills in the values oftruct valueDes  so that they refer tgAL

get_graphic_double Sets the upper display and lower display limits for a field. If the figldlighe limits are set to
HOPRandLOPR else if the field has upper and lower limits defined they will be used, else the
upper and lower maximum values for the field type will be used.

get_control_double Sets the upper control and the lower control limits for a field. If the fialdligshe limits are
set toHOPRandLOPR else if the field has upper and lower limits defined they will be used, else
the upper and lower maximum values for the field type will be used.

5. Record Processing

The routineprocess  implements the following algorithm:

1. Check to see that the appropriate device support module exists. If it doesn’t, an error
message is issued and processing is terminated wiAtiEield still set toTRUE This
ensures that processes will no longer be called for this record. Thus error storms will not
occur.

2. If SGLis DB_LINK andGTYPis Software, gesGVvfrom SGL If SGvhas changed, save
theCMDvalue, call the command routine wBTARTIf SGV=0 or withSTOPIif SGVis 1,
reset the command to the saved value, and set alarms if return status not zero. If the
device is not doneP@CT TRUIE then issue a callback request for this record to process
and return

3. If CMDis notREAD call command routine and s&¥ito READ If the device is not done
(PACT TRUE, then issue a callback request for this record to process again and return.

4. Call command routine. If device supportR&CTto TRUE then return.

5. Check to see if monitors should be invoked.
< Alarm monitors are invoked if the alarm status or severity has changed.
« Archive and value change monitors ©MbDare invoked if values have changed.
* NSEVandNSTAare reset to 0.

6. Scan forward link if necessary, §&CT FALSE and return.

164 EPICS Record Reference Manual Document Revision: 1a



Chapter 26: pulseCounter
Device Support

Device Support

Fields Of Interest
To Device
Support

Device Support

Routines

report

init

init_record

get_ioint_info

cmd_pc

Each record must have an associated set of device support routines. The primary responsibility
of the device support routines is to issue commands to the output device. The device support
routines are primarily interested in the following fields:

Name Summary Description

Cslz Counter size This will determine to a 16 bit or 32 bit count is to be
used. With 32 bit, two counters are used.

CMD Command The device support routine is responsible for processjing
the commandREAD CLEAR START STOR andSETUP

GTYP,IGV Gate Type If GTYPis internal, device support is responsible for using
IGV to determine gating control.

CNTE Count Edge This field is used by the device support routines to force
counting on leading or falling edge of signal.

CNTS Count Source Device support must GdE'Sto set count source during
setup.

Device support consists of the following routines:

report()

This routine is optional. If provided, it prints a report of all device modules.

init()

This routine is called once during 10C initialization.

init_record(precord)
This routine is optional. If provided, it is called by the record supgpiorecord routine.
get_ioint_info(int cmd,struct dbCommon *precord,IOSCANPVT *ppvt)

This routine is called by thieEventScan system each time the record is added or deleted
from an I/O event scan list.cmd has the value (0,1) if the record is being (added to, deleted
from) an 1/O event list. It must be provided for any device type that can usettleat
scanner.

cmd_pc(precord)

This routine issues commands to the output device. It returns the following values:

e 0: Success.
* Other: Error.
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1. Introduction

The normal use for thaulseDelay record type is to generate output pulses.

2. Field Summary

Field Type DCT Initial Access | Modify T/leocnig:c PP
ouT OUTLINK Yes 0 No No N/A No
UNIT RECCHOICE Yes 0 Yes Yes No No
DLY DOUBLE Yes 0 Yes Yes Yes Yes
WIDE DOUBLE Yes 0 Yes Yes Yes Yes
oDLY DOUBLE No 0 Yes No No
OowID DOUBLE No 0 Yes No No
CTYP RECCHOICE Yes 0 Yes Yes No No
CEDG RECCHOICE Yes 0 Yes Yes No No
ECS SHORT Yes 0 Yes Yes No No
ECR DOUBLE Yes 0 Yes Yes No No
VAL RECCHOICE No 0 Yes Yes Yes No
PFLD USHORT No 0 Yes No No
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Field Type DCT Initial Access | Modify T\Q/leocnli:(r)cr)c PP
LLOW RECCHOICE Yes 0 Yes Yes No No
TTYP RECCHOICE Yes 0 Yes Yes No No
HTS ENUM Yes 0 Yes Yes No Yes
STL INLINK Yes 0 No No N/A No
STV RECCHOICE Yes 0 Yes Yes No Yes
HOPR FLOAT Yes 0 Yes Yes No No
LOPR FLOAT Yes 0 Yes Yes No No
PREC SHORT Yes 0 Yes Yes No No
GATE RECCHOICE Yes 1 Yes Yes No Yes
GLNK INLINK Yes 0 Yes No N/A No

168 EPICS Record Reference Manual Document Revision: 1a




Chapter 27: pulseDelay
Field Descriptions

3. Field Descriptions
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Name Summary Description
ouT Output Link This field is used by the device support routines to de
where to send output. For soft records, it can be a
constant, a database link, or a channel access link. If {
link is a constant, the result is no output.
UNIT Time units Time units of delay and width. (Seconds, Millisecond
Microseconds, Nanoseconds, Picoseconds).
DLY Pulse Delay, in Delay after trigger edge until beginning of pulse.
UNITS of time
WIDE Pulse Width, in Width of pulse generated.
UNITS of time
OoDLY Old Delay Value when last monitors for delay were triggered.
OWID Old Width Value when last monitors for width were triggered.
CTYP Clock Type Hardware/Software. If software selected, then clock
automatically determined by software. If hardware
selected, then clock determined BgSandECR
CEDG Clock Signal Edge | This can be Rising Edge or Falling Edge. This field for
clock timing on rising or falling edge of source signal.
ECS External Clock If CTYPis internal, this field is ignored. G@TYPis
Source external, then this field is device dependent.
ECR External Clock Clock rate for external clock source.
Rate, in Hz
VAL Value This field is will contain value 1 if a trigger was detecte
since the last time the record was processed and a 0
otherwise.
PFLD Processing Field This field is set to indicate if which of the following field
changed since last processBilY, WIDE STV GATE or
HTS
LLOW Low Logic Level 0: Logic Low=0
1: Logic Low=1
TTYP Trigger Type. This field indicates where the pulse trigger will come
(Hardware/ from. Hardware indicatddTSwill be used, software will
Software) useSTL, STV
HTS Hardware Trigger | The source of the delayed pulse trigger.
source
STL Soft Trigger This value forSTV will be read from here if this is set.
Location (Input
link)
STV Soft Trigger Value | This can be enabled or disable. This will trigger a dela;
pulse if TTYP set to software and device allows it.

ed
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Name Summary Description
HOPR High Operating These fields determine the upper and lower display linmits
Range for graphics displays and the upper and lower control
- limits for control displays. The fields are used by record
LOPR Low Operating support to honor calls tget_graphic_double or
Range get_control_double
PREC Display Precision | Precision with which to displa@LY. This field is used by
record support to supply a value whggi_precision
is called.
GATE Gate for enable/ This field can be used to enable and disable the pulses.
disable of pulse
generation
GLNK Gate Location This field is used to determine where to get the value|for
GATE

4. Record Support Routines

init_record This routine first checks that device support is available. Device support is then checked to see
if write_pd is defined.

Next this routine initializeSTV with the value oBTL if STL type iSCONSTANTink or creates a
channel access link §TL type isPV_LINK.

GATEIs likewise initialized ifGLNKis CONSTANDr PV_LINK.

If device support includasit_record it is called.

process See next section.

special Sets thePFLDfield to indicate if write tdLY, STV GATEor HTSfield caused processing of the
record.

get_value Fills in the values of strustlueDes so that they refer tgAL

get_precision RetrievesPREC

get_graphic_double Sets the upper display and lower display limits for a field. If the fieldlisDLY, ODLY WIDE
or OWIDthe limits are set tHOPRandLOPR else if the field has upper and lower limits defined
they will be used, else the upper and lower maximum values for the field type will be used.
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get_control_double Sets the upper control and the lower control limits for a field. If the fieldlisDLY, ODLY
WIDE or OWIDthe limits are set telOPRandLOPR else if the field has upper and lower limits
defined they will be used, else the upper and lower maximum values for the field type will be
used.

5. Record Processing

Routineprocess implements the following algorithm:

1. Check to see that the appropriate device support module exists. If it doesn’t, an error
message is issued and processing is terminated wiAtiEield still set toTRUE This
ensures that processes will no longer be called for this record. Thus error storms will not
occur.

. The values fogTV andGATEare then fetched.
. Callwrite_pd routine.
. PFLDis reset to zero.
. If device support s€&tACTto TRUE then return.
. SetUDFto FALSE.
. Check to see if monitors should be invoked.
< Alarm monitors are invoked if the alarm status or severity has changed.

« Archive and value change monitors Doy andwWIDE are invoked if values have
changed.

* NSEVandNSTAare reset to 0.
8. Scan forward link if necessary, §8CT FALSE and return.

N O 0o~ WN

6. Device Support

Fields Of Interest  Each record must have an associated set of device support routines. The primary responsibility
To Device of the device support routines is to issue commands to the output device. The device support
routines are primarily interested in the following fields:

Support
Name Summary Description

ouT Output Link This field is used by the device support routines to lodate
its output.

WIDE Pulse Width Device support must WABDEfor pulse width

DLY Pulse Delay Device support must U3EY for the delay after trigger
edge until beginning of pulse.

LLOW Low Logic Level Device support must use to determine logic low level.

UNIT Time Units All values that refer to time measure will be in this time
unit.
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Name Summary Description

VAL Value This field will contain a 1 if a trigger occured since the
last time the record was processed if the device supparts
it.

PFLD Processing Field This field is used by some devices to indicate if the record
was scanned to adjust certain fields such as delay or
trigger source. If the device has a destructive read, then
changes to these types of fields will only could writes o
the device instead of a read and a write.

TTYP Trigger Type This field is used by the device support routines to force
triggering on leading or falling edge of signal if the
specified device supports it.

HTS Hardware Trigger | This field wil be used to set the hardware trigger source if
Source the device supports it.
STV Soft Trigger Soure This field will be used for software to trigger an output
delayed pulse if the device supports it.
CEDG Clock Signal Edge This field is used by the device support routines to force
clock timing on leading or falling edge of signal.
CTYP Clock Type IfCTYPis external, device support is responsible for
usingECRfor the clock rate and €TYPis internal ECS
ECS External Clock is the clock source.
Source
ECR External Clock Rate
Device Support Device support consists of the following routines:
Routines
report report()
This routine is optional. If provided, it prints a report of all device modules.
init init()
This routine is called once during 10C initialization.
init record init_record(precord)
This routine is optional. If provided, it is called by the record supgpiorecord routine.
get ioint info get_ioint_info(int cmd,struct doCommon *precord,IOSCANPVT *ppvt)

This routine is called by thieEventScan system each time the record is added or deleted
from an 1/O event scan listtemd has the value (0,1) if the record is being (added to, deleted
from) an 1/O event list. It must be provided for any device type that can usettieet
scanner.
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write pd write_pd(precord)
This routine issues commands to the output device.
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1. Introduction

The normal use for thaulseTrain ~ record type is to generate an output pulse train.

2. Field Summary

Field Type DCT Initial Access | Modify T/leocnig:c PP
ouT OUTLINK Yes 0 No No N/A No
UNIT RECCHOICE Yes 0 Yes Yes No No
PER DOUBLE Yes 0 Yes Yes Yes No
DCY DOUBLE Yes 0 Yes Yes Yes No
OPER DOUBLE No 0 Yes No Yes
oDCY DOUBLE No 0 Yes No Yes
GTYP RECCHOICE Yes 0 Yes Yes No No
HGV SHORT Yes 0 Yes Yes No No
SGL INLINK Yes 0 No No N/A No
SGV RECCHOICE Yes 0 Yes Yes No No
oSGV SHORT No 0 Yes No No
VAL SHORT No 0 Yes Yes Yes Yes
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Field Type DCT Initial Access | Modify T\Q/leocnli:(r)cr)c PP
CTYP RECCHOICE Yes 0 Yes Yes No No
CEDG RECCHOICE Yes 0 Yes Yes No No
ECS SHORT Yes 0 Yes Yes No No
ECR DOUBLE Yes 0 Yes Yes No No
HOPR FLOAT Yes 0 Yes Yes No No
LOPR FLOAT Yes 0 Yes Yes No No
PREC SHORT Yes 0 Yes Yes No No
LLOW RECCHOICE Yes 0 Yes Yes No No
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3. Field Descriptions

Name Summary Description
ouT Output Link This field is used by the device support routines to degide
where to send output. For soft records, it can be a
constant, a database link, or a channel access link. If the
link is a constant, the result is no output.
UNIT Units of time Units of time (Seconds, milliseconds, microseconds,
nanoseconds, picoseconds).
PER Period, in UNITs Pulse train period.
DCY Duty Cycle, percent  Percent of time that signal is high.
OPER Old Period, in Value when last monitors for period were triggered.
UNITS
OoDCY Old Duty Cycle, Value when last monitors for duty cycle were triggered,
percent
GTYP Gate Type This can be hardware or softwar&TIYPis hardware,
thenHGVdetermines gating control. BTYPis software,
the SGVdetermines gating control.
HGV Hardware Gate This field is device dependant.
Value
SGL Soft Gate Location | If SGLis a database link ar@TYPis software, the GV
(Input Link) will be set to the value read froBGL
SGV Soft Gate Value This can be inactive (no gating) or active.
osGv Old Soft Gate Value  This is the previous valu8G¥
VAL Value This field is not used.
CTYP Clock Type This can be internal or external.
CEDG Clock Signal Edge | This can be Rising Edge or Falling Edge. This field forces
counting on rising or falling edge of source signal.
ECS External Clock If CTYPIis internal, this field is ignored. G@TYPis
Source external, then this field is device dependent.
ECR External Clock Clock rate for external clock source.
Rate, in Hz
HOPR High Operating These fields determine the upper and lower display limi
Range for graphics displays and the upper and lower control
- limits for control displays. The fields are used by record
LOPR Low Operating support to honor calls tget_graphic_double or
Range get_control_double
PREC Display Precision | Precision with which to displa@LY. This field is used by
record support to supply a value whggi_precision
is called.
LLOW Low Logic Level Logic Low=0
Logic Low=1
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4. Record Support Routines

init_record This routine first checks that device support is availabl&GIf is a constant theRIGVis
initialized with its value or a channel access link is creat8aliftype isPV_LINK.

Device support is then checked to segrie_pt is defined.

If device support includesit_record  , it is called.
process See next section.
get_value Fills in the values of strustlueDes so that they refer tgAL
get_precision RetrievesPREC

get_graphic_double Sets the upper display and lower display limits for a field. If the fialdliSPER or OPERthe
limits are set ttHOPRandLOPR else if the field has upper and lower limits defined they will be
used, else the upper and lower maximum values for the field type will be used.

get_control_double Sets the upper control and the lower control limits for a field. If the fieldlisor PERthe
limits are set ttHOPRandLOPR else if the field has upper and lower limits defined they will be
used, else the upper and lower maximum values for the field type will be used.

5. Record Processing

Routineprocess implements the following algorithm:

1. Check to see that the appropriate device support module exists. If it doesn't, an error
message is issued and processing is terminated wigAtiEield still set toTRUE This
ensures that processes will no longer be called for this record. Thus error storms will not
occur.

2. If SGLis DB_LINK andGTYPis Software, gesGVfrom SGL If SGVhas changed, save
the duty cycleDCYvalue, call thenrite_pt  routine with duty cycle =0, reset the duty
cycle to the saved value, and set alarms if return status not zero. Then set the old soft
gate valueOSGwo SGV

3. Callwrite_pt  routine. If device support sBACTto TRUE then return.

4. SetUDFto FALSE

5. Check to see if monitors should be invoked.

< Alarm monitors are invoked if the alarm status or severity has changed.

* Archive and value change monitors BERandDCYare invoked if values have
changed.

* NSEvVandNSTAare reset to 0.
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6. Scan forward link if necessary, 8&CT FALSE and return.

6. Device Support

Fields Of Interest

To Device of the device support routines is to issue commands to the output device. The device support
Support routines are primarily interested in the following fields:
Name Summary Description

UNIT Units of time This field will be used to identify the time units used fq
time fields.

ouT Output Link This field is used by the device support routines to log
its output.

PER Period, in UNITs Device support must &&Rfor pulse period.

DCY Duty Cycle, percent Device support must 0sgYfor the percent of time the
signal is high.

LLOW Low Logic Level Device support must use to determine logic low level.

CEDG Clock Signal Edge This field is used by the device support routines to fa
counting on leading or falling edge of signal.

GTYP Gate Type Device support is responsible for usB\g to determine
gating control ifGTYPis internal, oiSGVif GTYPis

IGV external.

SGV Soft Gate Value

CTYP Clock Type IfCTYPis external, device support is responsible for
usingECRfor the clock rate and €TYPis internal ECS

ECS External Clock is the clock source.

Source
ECR External Clock
Rate, in Hz

Device Support
Routines

report report()

Device support consists of the following routines:

This routine is optional. If provided, it prints a report of all device modules.

init init()

This routine is called once during 10C initialization.
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Device Support

init_record

get_ioint_info

write_pt

init_record(precord)

This routine is optional. If provided, it is called by the record supgpiorecord routine.

get_ioint_info(int cmd,struct dbCommon *precord,IOSCANPVT *ppvt)

This routine is called by thieEventScan system each time the record is added or deleted
from an 1/O event scan listemd has the value (0,1) if the record is being (added to, deleted
from) an 1/O event list. It must be provided for any device type that can usettieet
scanner.

write_pt(precord)
This routine issues commands to the output device. It returns the following values:

e 0: Success.
e Other: Error.
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Ned D. Arnold
Advanced Photon Source
Argonne National Laboratory

Introduction

The basic function of acan record is to move “positioners” through a series of steps and
record “detector” data at each of the positions (the whole sequence is referred to as a “scan”).
Once the scan parameters are properly initializedsddre record coordinates the entire scan

and notifies any interested “clients” when the scan is complete. The data is stored in arrays
within the record rather than collected point by point by an external application program. This
allows for much faster scans than those coordinated from an external application program on a
point to point basis.

A singlescan record supports a one dimensional scan. It is also possible zdimkrecords
together to define multi-dimensional scans in a quite complex configuration.

Eachscan record can control up to four “positioners” and acquire data from up to four process
variables (typically detector data or measured positions of devices) during a scan. Two
additional output variables can be defined to trigger other process variables (usually
“detectors”) between the positioning phase and the data acquisition phase. These outputs will
be referred to as “detector triggers”.

Although the typical use of a scan record is to move “positioners” and record “detector” data at
each position, it can also be used for other applications. Any controllable device can be
scanned through incremental values while recording data from any other process variables. For
example, one of the “positioner” PVs could be used to vary the gain of a detector or the speed
of a motor during a scan. Another example would be to ussctinerecord to vary several

power supplies and record the beam position at each value of the supplies. In this context, the
scan record becomes a general purpose “Vary w, X, y, z and record a, b, ¢, d” record.
Therefore, throughout this document the word “positioner” and “controller” will be used
synonymously. When referring to the data being recorded at each point, the word “detector”
will be used.
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A Simple Single

All of the process variable names used to identify controllers, detectors, and detector triggers
are specified using “reassignable links”. This allows a scan to be configured on the fly. Scan
parameters, including the names of controllers and detectors, can be saved and restored using
the BURT.

NOTE: In this version, the PVs used in the “reassignable links” fields must reside in the same
IOC.

The simplest database configuration for usisgaa record is shown in Figure 1. A thorough

Dimensional understanding of the operation of this configuration will allow more complex scans to be
Scan developed easily.
In Figure 1, when the scan is initiated, tbean record commands several positioners
(transform record and motor record) to move to their starting positions. The WAIT_1 record
detects when all movement is complete and forces the SCAN record to process again. The
SCAN record realizes that the positioning is complete and thus triggers the Detectors. The
WAIT_2 record detects when data is valid and forces the SCAN record to process yet again.
The SCAN record will then read the Detector Data and command the positioners to their next
step. This will continue until the SCAN record has completed the appropriate number of steps.
At the end of the scan, the SCAN record contains data arrays for each of the “detectors”, as
well as arrays that contain the positions to which each controller was commanded at each
point. A simple x-y plot using this data will provide the detector data vs. position results.
Figure 1: Typical Database Support for a SCAN
‘, ” “controllers”
SCAN Record
MOTOR
/ Record
TRANSFORM
R d
ecor
MOTOR
Record
“Positioners” p MOTOR \
Record \
WAIT_1
Record >
“ i y
ProcessAgain - A
“Detector Triggers” “Detectors”
Detector #1
> WA 2 >
“Detector Data” Record
Detector#2 [ ™|
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Figure 2: A Two Dimensional Scan Implementation
SCAN VY “Y-Positioners”
- MOTOR | WAIT 1
Positioners Record Record
“BeginScan”
“ProcessAgain” &
“Detector Triggers” “X-Positioners”
oy SCAN X '\QOTOE
\ - > ecor -
“ProcessAgain” ‘BeginScan”
“Positioners” WAIT_2
} ' Record
MOTOR
Record
“ProcessAgain” :
WAIT_4
Record | “ScanDone”
“Detector Triggers” “Detectors”
Detector #1 }
WAIT_3
“Detector Data” Record
—>
Detector #2
One-Dimensional Scan Configuration
Two Figure 2 illustrates using twecan records to accomplish a two dimensional scan. The
Dimensional SCAN_X record controls the positioners for the X axis, the SCAN_Y record controls the Y
Scanning positioner.

To initiate a scan, the SCAN_Y record is commanded to begin. It commands its “positioners”
to the specified starting point. The WAIT_1 record detects when all motors are stopped and
forces the SCAN_Y record to process again. The SCAN_Y record will now write to its
“Detector Trigger”, which in this case begins a scan of the SCAN_X record. The SCAN_X
record will now go through its entire programmed scan, acquiring data from the detectors at
each point.

When the SCAN_X record is complete, the WAIT_4 record will force the processing of
SCANL_Y, which will increment the position of the y-controller and initiate the x scan once
again.

This approach to configuring a two dimensional scan is very flexible. Note that to “test” the x
scan, one could write to the “BeginScan” field of SCAN_X which would perform an entire x
scan. Although the SCAN_Y record would get processed after the x scan was complete (via
the WAIT_4 record), nothing would happen because it was not in the middle of a scan. In
addition, any of the motors can be moved individually when a scan is not in process without
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Defining a Scan

Positioners

any unexpected behavior (detectors would not be triggered unless the operator did it
deliberately). One could even build a three dimensional scan by adding an additional scan
record that initiates the y-scan after positioning a z-controller.

Several options are available to control the execution of a scan. All parameters must be
properly configured prior to initiating the scan. This section describes the options that are
available while the next section itemizes all the parameters required.

Each scan record may control up to four “positioners” that are commanded to a new “desired
position” prior to collecting data at each point. The positioners are defined by typing in an
ASCII string that represents the process variable name of the controller.

There are three modes for determining the desired value for the positioner. If a positioner is
specified as llhear 7, its desired value is determined by using parameters such as
start_position , step_increment , number_of steps , andend_positon . This mode

will be discussed in more detail in the next paragraph. If a positioner is specifleckas *,

its next position is found in an array that has been loaded into the record prior to initiating a
scan. If the positioner is specified as-the-fly 7, it is commanded to thend_position

after the first data point is collected and not changed again for the duration of the scan.

A linear scan involving a single positioner is fully defined by three parameters, e.g., the start
position, the step size, and the number of data points. A scan invhlemgtrollers is defined

by merely 2N+1 parameters, since the number of data points must be the same for all
controllers. For the convenience of interactive users, and to support channel-access clients that
define scans differently, tieean record provides for six redundant scan-definition parameters
(for the first controller only):START ENOQ CENTER WIDTH STER and NPTS The record
calculates values for unspecified parameters so that the set is always self consistent, and it
imposes an upper limiMAXPT$ onNPTS WIDTHmMay be negative.

There is no unique prescription for removing inconsistencies among redundant parameters,
and no hardcoded set of preferences among parameters is likely to please everyone. Therefore,
thescan record allows the user to “freeze” parameters, so that they will not be changed in the
record’s internal attempts to ensure self-consistency of the parameter set. Frozen parameters
can be changed by the user and by any other client. It is the user’s responsibility to ensure that
frozen parameters do not prevent freely specifying unfrozen parameters. For example, if both
STEP andNPTSare frozen, changes WIDTHwill be rejected. Similarly, if botlSTART and
CENTERare frozen, changes ENDandWIDTHwill have no effect. By defaulSTART STER
andNPTSare frozen. When the record cannot adjust the parameters to be consistent, a flag is
raised ALRT) and a message report&MSe.

Although this approach may seem to present the user with an overwhelming number of
choices, it should be noted that “by default” the user only has to €Fa&T STEP andNPTS

to fully define the scan of a controller. The “user interface” (usuatymor another CA client)

need only present the user with these fields. However, by changing the “freeze flags” from the
default and presenting the user with different fields to fill in, the scan can be defined in a
completely flexible way. The result is that a simple scan can be defined easily, but advanced
users are not limited in flexibility.

For those controllers defined aiéar ", each desired position is placed in the “desired
position” array that is used for lookup mode. Therefore, after the scan is complete, this array
will always contain the sequence of desired positions to which the controller was commanded.
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Position
Verification
Readback Process
Variable and

Delta

Detector Trigger
Process Variables
and Desired
Command

Data to be
Acquired

Reading SCAN
Results

These values will have been provided by the userléokip ” mode and calculated by the
scan record for finear ” mode. This array will contain no useful data dn‘the-fly ”
mode was used.

For each positioner, the user may specify a process variable that corresponds to the actual (or
measured) position of the motor. If this readback field is configuredsctine record will

confirm after each movement that the actual position is within a specified delta to the desired
position. If the delta is exceeded, the scan will abort and the record will go into an alarm state.
A text field within the recordMS@ will inform the operator of the error condition.

If valid process variable names are entered into the “Detector Trigger” fieldsatheecord
will write the specified “Desired Command” (a floating point number) to that process variable
between the positioning phase and the data acquisition phase.

If neither Detector Trigger contains a valid PV, shen record will skip this step and acquire
the data immediately. Note that specifying a “Detector Trigger” requiresdherecord to be
processed an additional time each point.

Eachscan record can acquire data from four process variables at each point in the scan. This
data will most commonly be from a detector or from a position readback (which would record
the actual motor positions at each point and could then be compared to the desired position
array).

The scan results will most frequently be read as arrays of positions and arrays of detector data
where each detector data element corresponds to the position element.

For single dimension scans, the scan is complete when the ExecuteScan flag is set back to zero
by the record processing routine. The application program can then read the position arrays
and the data arrays (or have a monitor set on them so the record will “post_monitors” when
complete).

For two dimension scans similar to Figure 2, the application program should read the arrays
from the SCAN_X record after the completion of each x scan and correlate it to the current y
controller information. This will allow the application program to display data after each x
scan. Thecan record will buffer the data for only one x scan, so the application must read the
arrays before the next x scan is completed. If the scan is fast enough that this may prevent a
problem, the application program can contribute toatlie record algorithm such that the y -
controllers are not moved until the application program has completely read the previous
SCAN_X data.

On slow scans, the application program may want to see the scan is process on a point by point
basis. Therefore, the scan record wibst_monitors " on fields that it updates each point,

but it will not post monitors faster than 20 times per second. If a scan is proceeding at a rate
less than 20 points per second, every point will be posted. If a scan is proceeding at 100 steps
per second, scalar values will be posted every 5th point (approx). In either case, the array data
will contain every point at the completion of the scan. It is not recommended that the
application program use the point to point data except for keeping the operator aware of the
progress of the scan.
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Configurable Parameters

Checking Scan
Parameters
Against Limits

Prior to beginning an actual scan, the record can be commanded to check the scan parameters
to ensure that all positioner requests are within reasonable limits. The record will do a “dry
run” by calculating every positioner value (or looking it up in the table) and comparing it with

the “drive limits” associated with that positioner’s Process Variable (drive limits are an
attribute of most process variables). If any step would exceed the drive limits, the operator is
notified via thesMSdield.

Configurable Parameters

A brief summary of the configurable parameters withénaa record is presented below. For a
more detailed explanation, see Field Description section.
» Record Initialization
« Maximum Number of Steps in any scan (used to allocate memory)
» SCAN Definition Parameters
* Number of steps for This Scan
* SCAN Record SCAN Mechanism (Normal Choices for any record)
 Positioner Definition (Four positioners)
¢ PV Name
* PV Name Valid Flag (monitor only)
 “Lookup/Linear/On-the-Fly” Mode Selection
 Start Position and Freeze Flag
< Width and Freeze Flag
« Center and Freeze Flag
» Step Increment and Freeze Flag
< End Position and Freeze Flag
 Desired Position Array
 Position Verification Readback PV Name
* Position Verification Readback PV Name Valid Flag (monitor only)
« Position Verification Delta
« Current Position (monitor only)
» Detector Definition (Four Detectors)
* PV Name
* PV Name Valid Flag (monitor only)
 Current value (monitor only)
« Detector Data Array (monitor only)
 Detector Trigger (if desired)
* PV Name
e Command to write
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Field Summary
3. Field Summary

Field Type DCT Initial Access | Modify I;leocn::t’cr)(:c PP
VERS FLOAT No 1.0 Yes No No No
VAL DOUBLE No 0 Yes Yes No No
SMSG STRING No Null Yes Yes Yes No
CMND ENUM No 0 Yes Yes Yes No
ALRT UCHAR No 0 Yes No Yes No
RPVT NOACCESS No Null No No No No
MPTS SHORT Yes 100 Yes No No No
EXSC SHORT No 0 Yes Yes Yes No
PXSC UCHAR No 0 Yes No No No
NPTS SHORT Yes 100 Yes Yes Yes No
FPTS RECCHOICE Yes 1 Yes Yes No No
CPT SHORT No 0 Yes No Yes* No
PCPT SHORT No 0 Yes No No No
TOLP ULONG No 0 Yes No No No
P1PV STRING Yes Null Yes Yes No No
P2PV STRING Yes Null Yes Yes No No
P3PV STRING Yes Null Yes Yes No No
P4PV STRING Yes Null Yes Yes No No
R1PV STRING Yes Null Yes Yes No No
R2PV STRING Yes Null Yes Yes No No
R3PV STRING Yes Null Yes Yes No No
R4PV STRING Yes Null Yes Yes No No
T1PV STRING Yes Null Yes Yes No No
T2PV STRING Yes Null Yes Yes No No
D1PV STRING Yes Null Yes Yes No No
D2PV STRING Yes Null Yes Yes No No
D3PV STRING Yes Null Yes Yes No No
D4PV STRING Yes Null Yes Yes No No
P1DB NOACCESS No Null No No No No
P2DB NOACCESS No Null No No No No
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Field Type DCT Initial Access | Modify T\Q/leocn:?;cr)c PP
P3DB NOACCESS No Null No No No No
P4DB NOACCESS No Null No No No No
R1DB NOACCESS No Null No No No No
R2DB NOACCESS No Null No No No No
R3DB NOACCESS No Null No No No No
R4DB NOACCESS No Null No No No No
T1DB NOACCESS No Null No No No No
T2DB NOACCESS No Null No No No No
D1DB NOACCESS No Null No No No No
D2DB NOACCESS No Null No No No No
D3DB NOACCESS No Null No No No No
D4DB NOACCESS No Null No No No No
PINV LONG No 0 Yes Yes Yes No
P2NV LONG No 0 Yes Yes Yes No
P3NV LONG No 0 Yes Yes Yes No
PANV LONG No 0 Yes Yes Yes No
RINV LONG No 0 Yes Yes Yes No
R2NV LONG No 0 Yes Yes Yes No
R3NV LONG No 0 Yes Yes Yes No
R4NV LONG No 0 Yes Yes Yes No
TINV LONG No 0 Yes Yes Yes No
T2NV LONG No 0 Yes Yes Yes No
DINV LONG No 0 Yes Yes Yes No
D2NV LONG No 0 Yes Yes Yes No
D3NV LONG No 0 Yes Yes Yes No
D4NV LONG No 0 Yes Yes Yes No
P1SM RECCHOICE Yes 0 Yes Yes No No
P1SP FLOAT Yes 0 Yes Yes Yes No
P1FS RECCHOICE Yes 0 Yes Yes No No
P1SI FLOAT Yes 0 Yes Yes Yes No
P1FI RECCHOICE Yes 0 Yes Yes No No
P1CP FLOAT Yes 0 Yes Yes Yes No
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Field Type DCT Initial Access | Modify T\Q/leocn:?;cr)c PP
P1FC RECCHOICE Yes 0 Yes Yes No No
P1EP FLOAT Yes 0 Yes Yes Yes No
P1FE RECCHOICE Yes 0 Yes Yes No No
P1WD FLOAT Yes 0 Yes Yes Yes No
P1FW RECCHOICE Yes 0 Yes Yes No No
P1DV FLOAT No 0 Yes No Yes* No
P1LV FLOAT No 0 Yes No No No
R1CV FLOAT No 0 Yes No Yes* No
R1LV FLOAT No 0 Yes No No No
R1DL FLOAT Yes 0 Yes Yes No No
P1EU STRING Yes 16 Yes Yes No No
P1HR FLOAT Yes 0 Yes Yes No No
P1LR FLOAT Yes 0 Yes Yes No No
P1PR SHORT Yes 0 Yes Yes No No
P1PA FLOAT ARRAY | No Null Yes Yes Yes No
P2SM RECCHOICE Yes 0 Yes Yes No No
P2SP FLOAT Yes 0 Yes Yes Yes No
P2FS RECCHOICE Yes 0 Yes Yes No No
P2SI FLOAT Yes 0 Yes Yes Yes No
P2FI RECCHOICE Yes 0 Yes Yes No No
P2CP FLOAT Yes 0 Yes Yes Yes No
P2FC RECCHOICE Yes 0 Yes Yes No No
P2EP FLOAT Yes 0 Yes Yes Yes No
P2FE RECCHOICE Yes 0 Yes Yes No No
P2WD FLOAT Yes 0 Yes Yes Yes No
P2FW RECCHOICE Yes 0 Yes Yes No No
P2DV FLOAT No 0 Yes No Yes* No
P2LV FLOAT No 0 Yes No No No
R2CV FLOAT No 0 Yes No Yes* No
R2LV FLOAT No 0 Yes No No No
R2DL FLOAT Yes 0 Yes Yes No No
P2EU STRING Yes 16 Yes Yes No No
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Field Type DCT Initial Access | Modify T\Q/leocn:?;cr)c PP
P2HR FLOAT Yes 0 Yes Yes No No
P2LR FLOAT Yes 0 Yes Yes No No
P2PR SHORT Yes 0 Yes Yes No No
P2PA FLOAT ARRAY | No Null Yes Yes Yes No
P3SM RECCHOICE Yes 0 Yes Yes No No
P3SP FLOAT Yes 0 Yes Yes Yes No
P3FS RECCHOICE Yes 0 Yes Yes No No
P3SI FLOAT Yes 0 Yes Yes Yes No
P3FI RECCHOICE Yes 0 Yes Yes No No
P3CP FLOAT Yes 0 Yes Yes Yes No
P3FC RECCHOICE Yes 0 Yes Yes No No
P3EP FLOAT Yes 0 Yes Yes Yes No
P3FE RECCHOICE Yes 0 Yes Yes No No
P3WD FLOAT Yes 0 Yes Yes Yes No
P3FW RECCHOICE Yes 0 Yes Yes No No
P3DV FLOAT No 0 Yes No Yes* No
P3LV FLOAT No 0 Yes No No No
R3CV FLOAT No 0 Yes No Yes* No
R3LV FLOAT No 0 Yes No No No
R3DL FLOAT Yes 0 Yes Yes No No
P3EU STRING Yes 16 Yes Yes No No
P3HR FLOAT Yes 0 Yes Yes No No
P3LR FLOAT Yes 0 Yes Yes No No
P3PR SHORT Yes 0 Yes Yes No No
P3PA FLOAT ARRAY | No Null Yes Yes Yes No
P4SM RECCHOICE Yes 0 Yes Yes No No
P4SP FLOAT Yes 0 Yes Yes Yes No
P4FS RECCHOICE Yes 0 Yes Yes No No
P4SI FLOAT Yes 0 Yes Yes Yes No
P4FI RECCHOICE Yes 0 Yes Yes No No
P4ACP FLOAT Yes 0 Yes Yes Yes No
P4FC RECCHOICE Yes 0 Yes Yes No No
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Field Type DCT Initial Access | Modify T\Q/leocn:?;cr)c PP
P4EP FLOAT Yes 0 Yes Yes Yes No
P4FE RECCHOICE Yes 0 Yes Yes No No
P4AWD FLOAT Yes 0 Yes Yes Yes No
P4AFW RECCHOICE Yes 0 Yes Yes No No
P4DV FLOAT No 0 Yes No Yes* No
PALV FLOAT No 0 Yes No No No
R4CV FLOAT No 0 Yes No Yes* No
RALV FLOAT No 0 Yes No No No
R4DL FLOAT Yes 0 Yes Yes No No
P4EU STRING Yes 16 Yes Yes No No
P4HR FLOAT Yes 0 Yes Yes No No
P4ALR FLOAT Yes 0 Yes Yes No No
P4PR SHORT Yes 0 Yes Yes No No
P4PA FLOAT ARRAY | No Null Yes Yes Yes No
D1CV FLOAT No 0 Yes No Yes* No
DiLv FLOAT No 0 Yes No No No
D1EU STRING Yes 16 Yes Yes No No
D1HR FLOAT Yes 0 Yes Yes No No
D1LR FLOAT Yes 0 Yes Yes No No
D1PR SHORT Yes 0 Yes Yes No No
D1DA FLOAT ARRAY | No Null Yes No Yes No
D2CV FLOAT No 0 Yes No Yes* No
D2LV FLOAT No 0 Yes No No No
D2EU STRING Yes 16 Yes Yes No No
D2HR FLOAT Yes 0 Yes Yes No No
D2LR FLOAT Yes 0 Yes Yes No No
D2PR SHORT Yes 0 Yes Yes No No
D2DA FLOAT ARRAY | No Null Yes No Yes No
D3CV FLOAT No 0 Yes No Yes* No
D3LV FLOAT No 0 Yes No No No
D3EU STRING Yes 16 Yes Yes No No
D3HR FLOAT Yes 0 Yes Yes No No
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Field Type DCT Initial Access Modify T/Ieocn:i(;cr)c PP
D3LR FLOAT Yes 0 Yes Yes No No
D3PR SHORT Yes 0 Yes Yes No No
D3DA FLOAT ARRAY | No Null Yes No Yes No
D4CVv FLOAT No 0 Yes No Yes* No
D4Lv FLOAT No 0 Yes No No No
DAEU STRING Yes 16 Yes Yes No No
D4HR FLOAT Yes 0 Yes Yes No No
D4LR FLOAT Yes 0 Yes Yes No No
D4PR SHORT Yes 0 Yes Yes No No
D4DA FLOAT ARRAY | No Null Yes No Yes No
T1CD FLOAT Yes 0 Yes Yes No No
T2CD FLOAT Yes 0 Yes Yes No No

* Monitors on these fields are not posted any faster than 20 Hz. Some changes may not be
posted! Do not rely on these fields for step-to-step info.

4. Field Descriptions

This section describes the fields that will be of interest to a typical application developer. All
array field names end with the character “A”. It is hoped that this convention will make it easier
to remember field name abbreviations.

Name Summary Description
VERS Code Version Reflects the versiorscéin record processing routines.
VAL Value Field Not Used.
SMSG State Message This field contains a message from the record alerting the

operator to any error conditions. It can be cleared by
writing a ‘0’ to theCMNDield.

CMND Command Field This field is used to send commands to the record. The
following commands are currently defined:

0 - Clear the State Message Field

1 - Execute a “dry run” scan and check the desired
positions against the control limits of the positioner(s).

ALRT Alert Field This field is set to one when an alert condition exists injthe
record (e.g Scan parameters too constrained, defined [scan
exceeds limits, scan aborted, etc). The cause of the alert
will be indicated in the State Message FiSSG
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Name Summary Description

RPVT Record Private Pointer to a structure that maintains information about the
scan record.

MPTS Maximum Number | This field is used to specify the maximum number of

of Points points that will be used for any scan defined for this
record. This value is used to allocate memory for all the
array oriented fields, so the value will significantly affec
memory usage.

EXSC Execute Scan Writing a ‘1’ to this field will initiate a scan. Writing a ‘0’
will abort the scan. The record will reset this field to ‘0
when the scan is finished.

PXSC Previous Execute | Status of thé&&XSCflag the last time the record was

Scan processed.

NPTS Number of Points | This entry defines the number of points for the scan. Iffthe
freeze flag is set, the record will not change this value|in

FPTS Freeze Flag its attempt to keep the scan definition parameters
consistent. This value is constrained to be less than o
equal toMPTS

CPT Current Point This field contains the current point of an active scan. The
posting of events on this field is throttled to 20 Hz, so for
fast scans not every new value will be posted.

PCPT Previous Current | This field contains the value 6PTthat was last posted

Point (not every change is posted, €T desctiption).
TOLP Time of Last Tick count of last time monitors were posted on the
Posting “throttled” fields (e.gCPT)
PnPV Positioner n Process (n=1-4): These fields contain the Process Variable names
Variable of the controllers that will be commanded during the s¢an.
PnNV Positioner n Name | (n=1-4): These flags indicate if the ASCII string entered
Valid in PnPVwas found to be an existing Process Variable.
PnDV Positioner n (n=1-4): These fields contain the desired value for each
Desired Value postioner for the current point in the scan. The posting of
events on these fields is throttled to 20 Hz, so for fast
scans not every “desired value” will be posted.
PnLV Positioner n Last (n=1-4): Last value ‘posted’ fd?nDv.
Value
RnPV Readback n (n=1-4): If specified, thecan record will read this
Process Variable “actual position” of the controller to confirm it has
reached its “desired position”. If this value is within a
specified deadband of the desired position, the scan will
continue.

RnNV Readback n Name | (n=1-4): These flags indicate if the ASCII string entered

Valid in RnPVwas found to be an existing Process Variable.

RnCV Readback n (n=1-4) : These fields contain the current value for eagh

Current Value postioner readback for the current point in the scan. The
posting of events on these fields is throttled to 20 Hz, $o

for fast scans not every new value will be posted.
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Name Summary Description
RnLV Readback n Last (n=1-4): Last value ‘posted’ fd&RnCV
Value
RnDL Readback n Delta (n=1-4) :RnPVis specified, the scan record will
confirm that the Read Back value is within this dead bg
or the scan will be halted.
PnSM Positioner n Step | (n=1-4) : Indicates if the desired positions for a control
Mode are to be calculated in a linear fashion (incremented b
step size), found in a “desired position array”, or given
final position command at the beginning of the scemn (
the-fly ).
PnPA Positioner n (n=1-4): This array contains the step positions for a
Position Array controller if it uses theléokup " mode (sed’>nSN). This
array is filled in by the record during a scan if the
controller was infinear " mode. If the number of steps
was less thaMPTS the remainder of the array is filled
with the data from the last step.
PnSP Positioner n Start | (n=1-4): For controllers in thdittear " or “on-the-
Position fly " mode, this field specifies the start position for the
— controller. If the freeze flag is set, the record will not
PnFS Positioner n Freeze change this value in its attempt to keep the scan defini
Flag parameters consistent.
PnSI Positioner n Step | (n=1-4): For controllers in thdifiear " mode, this field
Increment specifies the step increment. If the freeze flag is set, t
— record will not change this value in its attempt to keep
PnFl Positioner n Freez& scan definition parameters consistent.
Flag
PnEP End Position (n=1-4): For controllers in thditiear " mode, this field
— contains the last position to which the controller will be
PnFE Positioner n Freez& commanded. If the freeze flag is set, the record will ng
Flag change this value in its attempt to keep the scan defini
parameters consistent.
PnCP Positioner n Center (n=1-4): For controllers in thdifiear " mode, this field
Position may be used to define the center position of a scan. If
— freeze flag is set, the record will not change this value
PnFC Positioner n Freeze s attempt to keep the scan definition parameters
Flag consistent.
PnWD Positioner n Width | (n=1-4): For controllers in thditiear " mode, this field
— may be used to define the width of the scan (the dista
PnFW Positioner n Freeze from the start position to the finish position). If the free
Flag flag is set, the record will not change this value in its
attempt to keep the scan definition parameters consist
PnLR Positioner n Low (n=1-4): These are user configurable fields to describe
Range and high ranges for the positioner data (used by some
channel access clients).
PnHR Positioner n High

Range

low
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Name Summary Description
PnPR Positioner n (n=1-4) : This is a user configurable fields to describe
Precision display precision for the positioner data (used by some
channel access clients).
PnEU Positioner n (n=1-4) : This is a user configurable fields to describe
Engineering Units | units for the positioner data (used by some channel ac
clients).
TnPV Detector Trigger n | (n=1-2): These fields contain the Process Variable nar
Process Variable of the “Detector Triggers” that are written to between t
positioning phase and the data acquisition phase of th
record.
TnNV Trigger n Name (n=1-2): These flags indicate if the ASCII string entere
Valid in TnPV was found to be an existing Process Variable.
TnCD Trigger n Command (n=1-2): This is the data that is written to the Detector
Trigger PV'’s.
DnPV Data n Process (n=1-4): These fields contain the Process Variable nar
Variable of the data that will be recorded at each point within th
scan.
DnNV Data n Name Valid (n=1-4): These flags indicate if the ascii string entere
DnPVwas found to be an existing Process Variable.
DnCV Detector n Current | (n=1-4): These fields contain the current value for eac
Value detector for the current point in the scan. The posting
events on these fields is throttled to 20 Hz, so for fast
scans not every new value will be posted.
DnLV Detector n Last (n-1-4): Last value ‘posted’ fddnCV
Value
DnDA Detector n Data (n=1-4): This array (length MPTS contains the detecto
Array data for each point in the scan. If the number of steps
less tharMPTS the remainder of the array is filled with
the data from the last step.
DnLR Detector n Low (n=1-4): These are user configurable fields to describe
Range and high ranges for the detector data (used by some
- channel access clients).
DnHR Detector n High
Range
DnPR Detector n (n=1-4): This is a user configurable fields to describe t|
Precision display precision for the detector data (used by some
channel access clients).
DnEU Detector n (n=1-4): This is a user configurable fields to describe t
Engineering Units | units for the detector data (used by some channel acc
clients).
PnDB Positioner n dbAddn (n=1-4): Pointer to thdbAddr structure of the PV
entered irPnPv. If PV is not found, the value NULL
RnDB Readback n dbAdd (n=1-4): Pointer to tibAddr structure of the PV
entered irRnPv. If PV is not found, the value NULL
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Record Support Routines

Name Summary Description
TnDB Trigger n dbAddr (n=1-2): Pointer to tdbAddr structure of the PV
entered inTnPv. If PV is not found, the value SULL
DnDB Detector n dbAddr (n=1-4): Pointer to ttieAddr structure of the PV

entered irDnPv. If PV is not found, the value SULL

Record Support Routines

Record Processing

Device Support

Device Support For Soft Records
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Chapter 30: sel - Select

1. Introduction

Thesel record computes a value based on input obtained from up to 12 inputs. The selection

algorithm can be one of the following: Specified, Highest, Lowest, Median. Each input can be
a constant, a database link, or a channel access link.

2. Field Summary

Field Type DCT Initial Access | Modify T/I%Cnicr)cr)c PP
VAL DOUBLE No 0 Yes No Yes No
SELM RECCHOICE Yes 0 Yes Yes No No
SELN USHORT No 0 Yes Yes No No
PREC SHORT Yes 0 Yes Yes No No
NVL INLINK Yes 0 No No N/A No
INPA INLINK Yes 0 No No N/A No
INPB INLINK Yes 0 No No N/A No
INPC INLINK Yes 0 No No N/A No
INPD INLINK Yes 0 No No N/A No
INPE INLINK Yes 0 No No N/A No
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Field Summary

Field Type DCT Initial Access | Modify F:A%Cnig?c PP
INPF INLINK Yes 0 No No N/A No
INPG INLINK Yes 0 No No N/A No
INPH INLINK Yes 0 No No N/A No
INPI INLINK Yes 0 No No N/A No
INPJ INLINK Yes 0 No No N/A No
INPK INLINK Yes 0 No No N/A No
INPL INLINK Yes 0 No No N/A No
A DOUBLE No 0 Yes Yes/No | Yes Yes
B DOUBLE No 0 Yes Yes/No Yes Yes
C DOUBLE No 0 Yes Yes/No Yes Yes
D DOUBLE No 0 Yes Yes/No | Yes Yes
E DOUBLE No 0 Yes Yes/No Yes Yes
F DOUBLE No 0 Yes Yes/No Yes Yes
G DOUBLE No 0 Yes Yes/No Yes Yes
H DOUBLE No 0 Yes Yes/No Yes Yes
| DOUBLE No 0 Yes Yes/No Yes Yes
J DOUBLE No 0 Yes Yes/No Yes Yes
K DOUBLE No 0 Yes Yes/No Yes Yes
L DOUBLE No 0 Yes Yes/No Yes Yes
LA DOUBLE No 0 Yes No No No
LB DOUBLE No 0 Yes No No No
LC DOUBLE No 0 Yes No No No
LD DOUBLE No 0 Yes No No No
LE DOUBLE No 0 Yes No No No
LF DOUBLE No 0 Yes No No No
LG DOUBLE No 0 Yes No No No
LH DOUBLE No 0 Yes No No No
LI DOUBLE No 0 Yes No No No
LJ DOUBLE No 0 Yes No No No
LK DOUBLE No 0 Yes No No No
LL DOUBLE No 0 Yes No No No
EGU STRING Yes Null Yes Yes No No
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Field Summary

Field Type DCT Initial Access | Modify F:Aicnig?c PP
HOPR FLOAT Yes 0 Yes Yes No No
LOPR FLOAT Yes 0 Yes Yes No No
HIHI FLOAT Yes 0 Yes Yes No Yes
LOLO FLOAT Yes 0 Yes Yes No Yes
HIGH FLOAT Yes 0 Yes Yes No Yes
LOW FLOAT Yes 0 Yes Yes No Yes
HHSV GBLCHOICE Yes 0 Yes Yes No Yes
LLSV GBLCHOICE Yes 0 Yes Yes No Yes
HSV GBLCHOICE Yes 0 Yes Yes No Yes
LSV GBLCHOICE Yes 0 Yes Yes No Yes
HYST DOUBLE Yes 0 Yes Yes No No
ADEL DOUBLE Yes 0 Yes Yes No No
MDEL DOUBLE Yes 0 Yes Yes No No
LALM DOUBLE No 0 Yes No No No
ALST DOUBLE No 0 Yes No No No
MLST DOUBLE No 0 Yes No No No
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Field Descriptions

3. Field Descriptions

Name Summary Description

VAL Value Field This field is the computed value, determined as a result of
record processing.

SELM Select Mechanism | SELECTED UseSELNas index (0 to 15)

SELECT_HIGH Select highest
SELECT_LOW Select lowest
SELECT_MEDIAN Select median value.

SELN Select Number Index of selected inpuSELM-SELECTEDthen this is
the index (0 to 15) of the input to select.

PREC Display Precision | Precision with which to displayAL This field is used by
record support to supply a value whgsi_precision
is called.

NVL Index Value IF NVLis a constanSELNis set to the constant value. |f

Location, an input | NVLis a database or channel access link 8tloNis
link read fromNVL

INPA,...,INPL Input A, Input B, ...| The input links. Each may be a constant, a database link,
or a channel access link. Any link not defined is ignored.
NOTE: In order to implemer8ELMit is necessary to
recognize missing values. The valle80 was selected
to represent MISSING. If a link is a constant with value O
(zero, the default) then at record initialization time the
corresponding A, ... L field is set equal to MISSING.

A,...L A, B, The input values If the correspondINg field is a
constant, this field is initialized with the constant value
but can be changed vibPuts .

LA,...,.LL Last A, Last B, ... Previous input values These fields are used to decidp
when to trigger monitors on A,...,L.

EGU Engineering Units ASCII string describing Engineering units. This fieldis
used by record support to supply a units description string
whenget_units  is called.

HOPR High Operating These fields determine the upper and lower display linpits

Range for graphics displays and the upper and lower control
X limits for control displays. The fields are used by record
LOPR Low Operating support to honor calls iget_graphic_double or
Range get_control_double
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Record Support Routines

Name Summary Description
HIHI Hihi Alarm Limit These fields specify the alarm limits and severities.
HIGH High Alarm Limit
LOW Low Alarm Limit
LOLO Lolo Alarm Limit
HHSV Severity for a Hihi
Alarm
HSV Severity for a High
Alarm
LSV Severity for a Low
Alarm
LLSV Severity for a Lolo
Alarm
HYST Alarm Deadband These parameters specify hysteresis factors for triggering
- monitor callbacks, i.e. monitors specified by calls to
ADEL Archive Deadband | caaddEvent ordbAddEvent . A monitor will not be
MDEL Monitor, i.e. value trlggeretd untiVAL changes by more than the specified
change, Deadband amount.
LALM Last Alarmed Value | These fields are used to implement the hysteresis fagtors
for monitors.
ALST Archive Last Value
MLST Monitor Last Value

4. Record Support Routines

init_record

process

get_value

get_units

IF NVL is a constantSELN is set to its value. INVL is aPV_LINK a channel access link is
created.

For each constant input link, the corresponding value field is initialized with the constant value
(or 1e30 if the constant has the value 0).

For each input link that is of tyg®/_LINK, a channel access link is created.

See next section.

Fills in the values of strustlueDes so that they refer taAL

RetrieveEGU

EPICS Release: R3.12

EPICS Record Reference Manual 201



Chapter 30: sel - Select
Record Processing

get_precision

get_graphic_double

get_control_double

get_alarm_double

RetrievesPREC

Sets the upper display and lower display limits for a field. If the fialdlisHIHI , HIGH, LOW
or LOLQ the limits are set tHOPRandLOPR else if the field has upper and lower limits defined
they will be used, else the upper and lower maximum values for the field type will be used.

Sets the upper control and the lower control limits for a field. If the fialdlsHIHI , HIGH,

LOWor LOLQ the limits are set tdlOPRandLOPR else if the field has upper and lower limits
defined they will be used, else the upper and lower maximum values for the field type will be
used.

Sets the following values:

upper_alarm_limit = HIHI
upper_warning_limit = HIGH
lower_warning_limit = LOW
lower_alarm_limit = LOLO

Record Processing

Routineprocess implements the following algorithm:

1. If NVLis a database or channel access Bt Nis obtained frorNvVL Fetch all values
if database or channel access linkssBf Mis SELECTED then only the selected link is
fetched.

2. Implement the appropriate selection algorithm. 5BLECT_HIGH SELECT_LOWand
SELECT_MEDIANInput fields are ignored if they are undefined. If suca¢BEjs set to
FALSE

3. Check alarms. This routine checks to see if the vislwcauses the alarm status and
severity to change. If sOYSEY NSTA and LALM are set. It also honors the alarm
hysteresis factorHYST). Thus the value must change by more tHxST before the
alarm status and severity is lowered.

4. Check to see if monitors should be invoked.

« Alarm monitors are invoked if the alarm status or severity has changed.

» Archive and value change monitors are invokethbEL andMDELconditions are
met

* Monitors forA-L are checked whenever other monitors are invoked
* NSEVandNSTAare reset to 0.
5. Scan forward link if necessary, §&CT FALSE and return.
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1. Introduction

Theseq record is used to trigger the processing of up to ten other records. It has no associated
device support. Itis similar to the fanout record except it will fetch an input value and write an
output value instead of simply processing a collection of forward links.

2. Field Summary

Field Type DCT Initial Access | Modify T/leocnig:c PP
VAL LONG No 0 Yes Yes No Yes
SELM RECCHOICE Yes 0 Yes Yes No No
SELN USHORT No 1 Yes Yes No No
SELL INLINK Yes 0 No No N/A No
PREC SHORT Yes 0 Yes Yes No No
DLY1 DOUBLE Yes 0 Yes Yes No No
DOL1 INLINK Yes 0 No No N/A No
DO1 DOUBLE No 0 Yes Yes No No
LNK1 OUTLINK Yes 0 No No N/A No
DLY2 DOUBLE Yes 0 Yes Yes No No
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Field Summary

Field Type DCT Initial Access | Modify T\Q/leocnli:(r)cr)c PP
DOL2 INLINK Yes 0 No No N/A No
DO2 DOUBLE No 0 Yes Yes No No
LNK2 OUTLINK Yes 0 No No N/A No
DLY3 DOUBLE Yes 0 Yes Yes No No
DOL3 INLINK Yes 0 No No N/A No
DO3 DOUBLE No 0 Yes Yes No No
LNK3 OUTLINK Yes 0 No No N/A No
DLY4 DOUBLE Yes 0 Yes Yes No No
DOL4 INLINK Yes 0 No No N/A No
DO4 DOUBLE No 0 Yes Yes No No
LNK4 OUTLINK Yes 0 No No N/A No
DLY5 DOUBLE Yes 0 Yes Yes No No
DOL5 INLINK Yes 0 No No N/A No
DO5 DOUBLE No 0 Yes Yes No No
LNK5 OUTLINK Yes 0 No No N/A No
DLY6 DOUBLE Yes 0 Yes Yes No No
DOL6 INLINK Yes 0 No No N/A No
DO6 DOUBLE No 0 Yes Yes No No
LNK6 OUTLINK Yes 0 No No N/A No
DLY7 DOUBLE Yes 0 Yes Yes No No
DOL7 INLINK Yes 0 No No N/A No
DO7 DOUBLE No 0 Yes Yes No No
LNK7 OUTLINK Yes 0 No No N/A No
DLY8 DOUBLE Yes 0 Yes Yes No No
DOL8 INLINK Yes 0 No No N/A No
DO8 DOUBLE No 0 Yes Yes No No
LNK8 OUTLINK Yes 0 No No N/A No
DLY9 DOUBLE Yes 0 Yes Yes No No
DOL9 INLINK Yes 0 No No N/A No
DO9 DOUBLE No 0 Yes Yes No No
LNK9 OUTLINK Yes 0 No No N/A No
DLYA DOUBLE Yes 0 Yes Yes No No
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Field Descriptions

. . . Rec Proc
Field Type DCT Initial Access | Modify Monitor PP

DOLA INLINK Yes 0 No No N/A No

DOA DOUBLE No 0 Yes Yes No No

LNKA OUTLINK Yes 0 No No N/A No

3. Field Descriptions
Name Summary Description

VAL Value Field Not used.

SELM Select Mechanism:| SELECT_ALL Select all links
SELECTED UseSELNas index (1 to 6)

MASK UseSELNas a mask to select an arbitrary
combination of links.

SELN Link Selection IISELM=SELECT_ALLthen this field is not used.
If SELM=SELECTEDthen this is the index (1 to 6) of the
link to select.
If SELM=MASKthen this is the mask (in decimal) used {o
determine the selected links. For exampl&HLN-1,
thenLNK1 will be processed. BELN=3 thenLNK1and
LNK2 will be processed. BELN=63 then linkd.NK1,
LNK2, ...LNK6 will be processed.

SELL Link Selection SELN:is read fronSELL. SELL can be a constant, a

Location database link, or a channel access link.

PREC Display Precision Precision with which to disgldyy1-DLYAandDOZ%
DOAfields. This field is used by record support to supply
a value wherget_precision is called.

DLY1-DLYA Delay time This represents the delay time (in seconds) to wait before
processing the input and output link pair @®Lnand
LNKn.)

DOL1-DOLA Input link selection | DOis read fronrDOL DOLcan be a constant, database
link or channel access link. Ifitis a constant, it is only,
copied to thédOfield once at initialization time.
Otherwise, it is re-fetched each time the record is
processed.

DO1-DOA Desired output This field holds the desired output value that will be

value placed in the output location indicated by ENK field.

LNK1-LNKA Output link field DOis written toLNK LNKcan be a database link or a
channel access link.
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Record Support Routines

4.

Record Support Routines

The only record support routinepsocess .

First, PACT is set toTRUE and the link selection is fetched. Depending on the selection
mechanism, the link selection output links are processed in orderfigmto LNKA When
LNKn is processed, the correspondibigyn value is used to generate a delay via watchdog
timer.

After DLYn seconds have expired, the input value is fetched rom(if DOLnis constant) or
DOLn(if DOLnis a database link or channel access link) and writteNKe.

When all links are completed, an asynchronous completion call baitiPtacess is made
(see theApplication Developer's Guidir more information on asynchronous processing.)

ThenUDFis set toFALSE
Monitors are checked.
The forward link is scanne@ACTis setFALSE, and theprocess routine returns.

For the delay mechanism to operate properly, the record is processed asynchronously. The
only time the record will not be processed asynchronously is when there are Nouwon-
output links selected (ie. when it has nothing to do.) The processing of the links is done via
callback tasks at the priority set in tHRIO field in dbCommon (see theApplication
Developer’'s Guiddor more information on callback tasks.)
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Chapter 32. State

1. Introduction

Thestate record is used to store an arbitrary ASCII string.

2. Field Summary

Rec Proc

Field Type DCT Initial Access | Modify Monitor PP
VAL STRING Yes Null Yes Yes Yes Yes
OVAL STRING No Null Yes No

3. Field Descriptions
Name Summary Description
VAL Value Field An arbitrary string value
OVAL Old Value Used to decide when to invoke monitors.
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Record Support Routines

4. Record Support Routines

Two record support routines are provided:

process process triggers monitors oWAL when it changes and scans the forward link if necessary.

get_value get value fills in structvalueDes so that it refers to/AL
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Chapter 33. Stepper Motor

1. Introduction

Thesteppermotor ~ record type is used to control stepper motors.

2. Field Summary

Field Type DCT Initial Access | Modify I;eocnliicr)?c PP
VAL FLOAT No 0 Yes Yes Yes Yes
ouT OUTLINK Yes 0 No No N/A No
RDBL INLINK Yes 0 No No N/A No
DOL INLINK Yes 0 No No N/A No
OMSL GBLCHOICE Yes 0 Yes Yes No No
ACCL FLOAT Yes 0 Yes Yes No No
VELO FLOAT Yes 0 Yes Yes No No
DIST FLOAT Yes 0 Yes Yes No No
IVAL FLOAT Yes 0 Yes Yes No No
MODE RECCHOICE Yes 0 Yes Yes No No
CMOD RECCHOICE Yes 0 Yes Yes No No
IALG RECCHOICE Yes 0 Yes Yes No No

EPICS Release: R3.12 EPICS Record Reference Manual 209



Chapter 33: Stepper Motor
Field Summary

Field Type DCT Initial Access | Modify I;\QAeocnI;cr)?c PP
MRES USHORT Yes 0 Yes Yes No No
ERES USHORT Yes 0 Yes Yes No No
PREC SHORT Yes 0 Yes Yes No No
EGU STRING Yes Null Yes Yes No No
DRVH FLOAT Yes 0 Yes Yes No Yes
DRVL FLOAT Yes 0 Yes Yes No Yes
HOPR FLOAT Yes 0 Yes Yes No No
LOPR FLOAT Yes 0 Yes Yes No No
HIHI FLOAT Yes 0 Yes Yes No Yes
LOLO FLOAT Yes 0 Yes Yes No Yes
HIGH FLOAT Yes 0 Yes Yes No Yes
LOW FLOAT Yes 0 Yes Yes No Yes
HHSV GBLCHOICE Yes 0 Yes Yes No Yes
LLSV GBLCHOICE Yes 0 Yes Yes No Yes
HSV GBLCHOICE Yes 0 Yes Yes No Yes
LSV GBLCHOICE Yes 0 Yes Yes No Yes
HLSV GBLCHOICE Yes 0 Yes Yes No Yes
ADEL FLOAT Yes 0 Yes Yes No No
MDEL FLOAT Yes 0 Yes Yes No No
RDBD FLOAT Yes 0 Yes Yes No No
RTRY SHORT Yes 0 Yes Yes No No
STHM SHORT No 0 Yes Yes No Yes
STOP SHORT No 0 Yes Yes No Yes
DMOV SHORT No 0 Yes Yes No No
RVAL LONG No 0 Yes Yes Yes Yes
RBV FLOAT No 0 Yes Yes Yes No
RRBV LONG No 0 Yes Yes Yes No

ALST FLOAT No 0 Yes No No No
MLST FLOAT No 0 Yes No No No
INIT SHORT No 0 Yes Yes No Yes
MCW SHORT No 0 Yes Yes No Yes
MCCW SHORT No 0 Yes Yes No Yes

210 EPICS Record Reference Manual Document Revision: 1a



Chapter 33: Stepper Motor
Field Descriptions

. . . Rec Proc

Field Type DCT Initial Access | Modify | \,onior | PP
Ccw SHORT No 0 Yes Yes No Yes
CCw SHORT No 0 Yes Yes No Yes
DIR SHORT No 0 Yes Yes No Yes
MOVN SHORT No 0 Yes Yes No No
CVEL SHORT No 0 Yes Yes No No
RCNT SHORT No 0 Yes Yes No No
POSM SHORT No 0 Yes Yes No No
LVAL FLOAT No 0 Yes No No No
EPOS FLOAT No 0 Yes Yes No No

MPOS FLOAT No 0 Yes Yes No No

MISS FLOAT No 0 Yes Yes No No

LVEL FLOAT No 0 Yes Yes No No

LACC FLOAT No 0 Yes Yes No No

3. Field Descriptions
Name Summary Description
VAL Value This is the desired output value, in engineering units. If
DRVHandDRVLare definedyAL is forced to be within
the drive limits VAL is either obtained fro®OLor set
viadbPuts .

ouT Output Link This field is used by the device support routines to lodate

the stepper motor.

RDBL Read Back This link is used to obtain the read back value when a
Location (Input physical read back is attached to the device being drivien
link) from the stepper motor.

DOL Desired Output If DOLIs a database or channel access link@m$Lis
Location (Input CLOSED_LOQPRhenVAL is read fromDOL After the
Link) check for drive limitsVAL will be set to the value

determined bypOL
OMSL Output Mode Select  This field has either the vEIURERVISORYor
CLOSED_LOQFDOLis used to determingAL only if
OMSlhas the valu€ELOSED_LOQPBY setting this field,
the record can be switched between supervisory and
closed loop mode of operation. While in closed loop
mode, theVAL field cannot be set vidbPuts .

ACCL Acceleration Number of seconds to reaflL Ovelocity.
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Field Descriptions

Name Summary Description
VELO Velocity Rotations per second.
DIST Distance Distance moved by each pulse of the stepper motor.
IVAL Initial Value
MODE Mode Velocity or Position.
CMOD Current Mode Velocity or Position.
IALG Initialization None, Move to positive limit, Move to negative limit.
Algorithm

MRES Motor Pulses per
Revolution

ERES Encoder Pulses pef
Revolution

PREC Display Precision Precision with which to display. This field is used by
record support to supply a value whgst_precision
is called.

EGU Engineering Units ASCII string describing Engineering units. This field|is
used by record support to supply a units description st
whenget_units  is called.

DRVH Drive High If these values are defined, th&hl will forced to be in

) the rangedDRVI<=VAL<=DRVH
DRVL Drive Low
HOPR High Operating These fields determine the upper and lower display limi
Range for graphics displays and the upper and lower control
- limits for control displays. The fields are used by record

LOPR Low Operating Randes,nport to honor calls iget_graphic_double or
get_control_double

HIHI Hihi Alarm Limit These fields specify the alarm limits.

HIGH High Alarm Limit

LOwW Low Alarm Limit

LOLO Lolo Alarm Limit

HHSV HiHi Alarm Severity | These fields specify the alarm severities.

HSV High Alarm Severity

LSV Low Alarm Severity

LLSV LoLo Alarm Severity

HLSV Hardware Limit

Violation Severity
ADEL Archive Deadband These parameters specify hysteresis factors for triggering
— monitor callbacks, i.e. monitors specified by calls to
MDEL Monitor, i.e. value | caaddEvent ordbAddEvent . A monitor will not be

change, Deadband

triggered untiVAL changes by more than the specified
amount.
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Chapter 33: Stepper Motor
Field Descriptions

Name Summary Description

RDBD Retry Deadband

RTRY Number Of Retries

Before Failure

STHM Set Home Setting this field to 1 viabPut is a command to set
home to the current position of the stepper motor. Thig
field will automatically be reset to 0 after the command is
accepted.

STOP Stop Setting this field to 1 will cause the motor to stop if it is
moving. This field will automatically be reset to 0 after
the command is accepted.

DMOV Done Moving to

Value

RVAL Raw Data Value RVALIs the value actually sent to the device.

RBV Read Back Value This is the actual read back value obtained from the
hardware itself or from the associated device driver. Ifis
the responsibility of the device support routine to give this
field a value.

RRBV Raw Read Back Raw read back value obtained from the encoder.

Value
ALST Archive Last Value | Value when last monitors for archiver were triggered
- These fields are used to implement the hysteresis factors

MLST Monitor Last Value | tor monitors.

INIT Initialize

MCW Motor Clockwise

Limit Switch Value

MCCW Motor Counter

Clockwise Limit
Switch Value

CW Is motor clockwise limit switcifRUE?

CCW Is motor counter clockwise limit switch True?

DIR Current Direction

MOVN Is motor moving?

CVEL Has Constant velocity been attained?

RCNT Current Retry

Count

LVAL Last Value

POSM Positive Motion

EPOS Encoder Read

Back Position

MPOS Motor Position
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Record Support Routines

Name Summary Description
MISS First Attempt Error
LVEL Last Velocity Set
LACC Last Acceleration
Set

Record Support Routines

init_record

init_record

process

get_value

get_units

get_precision

get_graphic_double

get_control_double

This routine checks to see that device support is available. The routine next checks to see if
the device supportm_command routine is defined. If either device support or the device
support write routine does not exist, an error message is issued and processing is terminated.

If device support includesit_record  , it is called.

If DOLis a constant, thewAL is initialized with its value andDFis set toFALSE If DOLis a
PV_LINK then a channel access link is created.

init_sm is then called.

Not written yet.

See next section.

Fills in the values of strustlueDes so that they refer tgAL.

RetrievesEGU

RetrievesPREC

Sets the upper display and lower display limits for a field. If the fialdlisLVAL, MPOSRBY

EPOS HIHI , HIGH, LOWor LOLQ the limits are set tHOPRandLOPR else if the field has upper

and lower limits defined they will be used, else the upper and lower maximum values for the
field type will be used.

Sets the upper control and the lower control limits for a field. If the fieldlisLVAL, MPOS

RBY EPOS HIHI , HIGH, LOWor LOLQ the limits are set tHOPRandLOPR else if the field has
upper and lower limits defined they will be used, else the upper and lower maximum values for
the field type will be used.
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Record Processing

get_alarm_double Sets the following values:

upper_alarm_limit = HIHI
upper_warning_limit = HIGH
lower_warning_limit = LOW
lower_alarm_limit = LOLO

5. Record Processing

Not yet written

6. Device Support

At the present time, device support is intimately connected to record support. The compumotor
1830 and the OMS 6 axis controllers are supported.
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1. Introduction

Thestringin

record is used to input an arbitrary ASCII string.

2. Field Summary

Field Type DCT Initial Access | Modify T/leocnig:c PP
VAL STRING Yes Null Yes Yes Yes Yes
OVAL STRING No Null Yes No No
INP INLINK Yes 0 No No N/A No
SIOL INLINK Yes 0 No No N/A No
SVAL STRING No Null Yes Yes No Yes
SIML INLINK Yes 0 No No N/A No
SIMM GBLCHOICE No 0 Yes Yes No No
SIMS GBLCHOICE Yes 0 Yes Yes No No
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Field Descriptions

3. Field Descriptions

Name Summary Description

VAL Value An arbitrary ASCII string of 40 characters. It is either
obtained fromNP or else given a value vi@bPuts .

OVAL Output Value Old ASCII string. Used to decide when to invoke
monitors. IfVAL differs fromOVAL monitors will be
invoked.

INP Input Link This field is used by the device support routines to obtain

input. For soft records, it can be a constant, a database
link, or a channel access link.

SIMM Simulation Mode Simulation mode process variables. Refer to Chaptef 3,
- - Section "Simulation Mode" on page 11 for more
SIML Simulation Mode | information.
Location
SVAL Simulation Value
SIOL Simulation Value
Location
SIMS Simulation Mode

Alarm Severity

4. Record Support Routines

Three record support routines are provideid:record , process , andget_value

init_record This routine initializesIMMwith the value oBIML if SIML type iISCONSTANTink or creates a
channel access link §IML type isPV_LINK. SVALIis likewise initialized ifSIOL is CONSTANT
or PV_LINK.
This routine next checks to see that device support is available and a record support read
routine is defined. If either does not exist, an error message is issued and processing is
terminated.
If device support includesit_record it is called.

process See next section.

get_value Fills in the values of strustlueDes so that they refer tgAL.
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5. Record Processing

Routineprocess implements the following algorithm:

1.

Check to see that the appropriate device support module exists. If it doesn’t, an error
message is issued and processing is terminated wigAtiEield still set toTRUE This
ensures that processes will no longer be called for this record. Thus error storms will not
occur.

. readvalue is called. See Chapter 3, Section "Simulation Mode" on page 11 for details.
. If PACThas been changed TRUE the device support read routine has started but has

not completed reading a new input value. In this case, the processing routine merely
returns, leavingPACT TRUE

. TIME is set taslocaltime
. Check to see if monitors should be invoked.

« Alarm monitors are invoked if the alarm status or severity has changed.
 Archive and value change monitors are invokedMALis not equal t&AL.
* NSEvVandNSTAare reset to 0.

. Scan forward link if necessary, $&CT FALSE and return.

6. Device Support

Fields Of Interest

Each stringin input record must have an associated set of device support routines. The

To Device primary responsibility of the device support routines is to obtain a new ASCII string value
whenevenead_stringin is called. The device support routines are primarily interested in
Support -
the following fields:
Name Summary Description
PACT Processing Active See Chapter 2, Section "Database Common: Field
- - Descriptions" on page 4 for descriptions.
DPVT Device Private
UDF VAL Undefined
VAL Value This field is set by the device support routines.
INP Input Link. This field is used by the device support routines to locate
its input.
Device Support Device support consists of the following routines:
Routines
report report(FILE fp, paddr)

Not currently used.
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init

init_record

get_ioint_info

read_stringin

init()

This routine is called once during 10C initialization.

init_record(precord)

This routine is optional. If provided, it is called by the record supgpiomecord routine.

get_ioint_info(int cmd,struct dbCommon *precord,IOSCANPVT *ppvt)

This routine is called by thieEventScan system each time the record is added or deleted
from an 1/O event scan listemd has the value (0,1) if the record is being (added to, deleted
from) an 1/O event list. It must be provided for any device type that can usettieet
scanner.

read_stringin(precord)
This routine must provide a new input value. It returns the following values:

* O: Success. A new ASCII string is stored kL.
» Other: Error.

Device Support For Soft Records

This module places a value directhnaL.

If the INP link type is constant, the double constant, if non-zero, is converted to a string and
stored intovAL by init record , andUDFis set toFALSE If the INP link type isPV_LINK,
thendbCaAddinlink is called byinit_record

read_stringin callsrecGblGetLinkValue to read the current value @AL. See Chapter 3,
Section "Soft Input" on page 10 for details.

If the return status atcGblGetLinkValue is zero, themead_stringin setsUDFto FALSE
The status ofecGblGetLinkValue is returned.
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1. Introduction

The stringout

record is used to output an arbitrary ASCII string.

2. Field Summary

Field Type DCT Initial Access | Modify T/leocnig:c PP
VAL STRING Yes Null Yes Yes Yes Yes
OVAL STRING No Null Yes No No
DOL INLINK Yes 0 No No N/A No
OMSL GBLCHOICE Yes 0 Yes Yes No No
ouT OUTLINK Yes 0 No No N/A No
SIOL OUTLINK Yes 0 No No N/A No
SIML INLINK Yes 0 No No N/A No
SIMM GBLCHOICE No 0 Yes Yes No No
SIMS GBLCHOICE Yes 0 Yes Yes No No
IVOA GBLCHOICE Yes 0 Yes Yes No No
VOV STRING Yes Null Yes Yes No No
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3. Field Descriptions

Name Summary Description

VAL Value An arbitrary ASCII string of 40 characters. This is the
field to be sent tOUT It is either obtained fro@OLor
else given a value vidbPuts .

OVAL Old Value Used to decide when to invoke monitors/AL differs
from OVAL then monitors will be invoked.
DOL Desired Output If DOLis a database or channel access link@k$Lis
Location (Input CLOSED_LOQRhenVAL is read fromDOL
Link)
OMSL Output Mode Select  This field has either the v&IURERVISORYor

CLOSED_LOQFDOLis used to determingAL only if
OMSlhas the valu€ELOSED_LOQPBY setting this field,
the record can be switched between supervisory and
closed loop mode of operation. While in closed loop
mode, theV/AL field cannot be set vidbPuts .

ouT Output Link This field is used by the device support routines to degide
where to send output. For soft records, it can be a
constant, a database link, or a channel access link. [f{the
link is a constant, the result is no output.

SIMM Simulation Mode Simulation mode process variables. Refer to Chaptef 3,
- - Section "Simulation Mode" on page 13 for more
SIML Simulation Mode information.
Location
SIOL Simulation Value
Location
SIMS Simulation Mode
Alarm Severity
IVOA Invalid Alarm Whenever the record is put into INVALID alarm severity
Output Action IVOA specifies an action. See Chapter 3, Section "Invalid
- Alarm Output Action" on page 14 for more information
VOV Invalid Alarm
Output Value

4. Record Support Routines

Three record support routines are provideid:record , process , andget_value

init_record This routine initializesSIMMif SIML is a constant or creates a channel access li&hif is
PV_LINK. If SIOL isPV_LINK a channel access link is created.

This routine next checks to see that device support is available. The routine next checks to see
if the device support write routine is defined. If either device support or the device support
write routine does not exist, an error message is issued and processing is terminated.
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process

get_value

If DOLis a constant, then the type double constant, if non-zero, is converted to a string and
stored intoVAL andUDFis set toFALSE If DOLtype is aPV_LINK thendbCaAddinlink is
called to create a channel access link.

If device support includesit_record  , it is called.

See next section.

Fills in the values of strustlueDes so that they refer tgAL.

Record Processing

Routineprocess implements the following algorithm:

1. Check to see that the appropriate device support module exists. If it doesn’t, an error
message is issued and processing is terminated wiAtiEield still set toTRUE This
ensures that processes will no longer be called for this record. Thus error storms will not
occur.

2. If PACTIis FALSE andOMSLis CLOSED_LOOP, recGhlGetLinkValue is called to read
the current value ofAL. See Chapter 3, Section "Soft Input" on page 10 for details. If
the return status oécGblGetLinkValue is zero therDFis set toFALSE

3. Check severity and write the new value. See Chapter 3, Section "Simulation Mode" on
page 13 and Chapter 3, Section "Invalid Alarm Output Action" on page 14 for details.

4. If PACThas been changed TRUE the device support write output routine has started
but has not completed writing the new value. In this case, the processing routine merely
returns, leavingPACT TRUE

5. Check to see if monitors should be invoked.
< Alarm monitors are invoked if the alarm status or severity has changed.
 Archive and value change monitors are invokedMALis not equal ta/AL.
* NSEVandNSTAare reset to 0.

6. Scan forward link if necessary, §&CT FALSE and return.
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6. Device Support

Fields Of Interest  Eachstringout ~ output record must have an associated set of device support routines. The

To Device
Support

Device Support

Routines

report

init

init_record

get_ioint_info

write_stringout

primary responsibility of the device support routines is to write a new value whenever
write_stringout is called. The device support routines are primarily interested in the
following fields:

Name Summary Description

PACT Processing Active See Chapter 2, Section "Database Common: Field
- - Descriptions” on page 4 for descriptions.

DPVT Device Private
NSEV New Alarm Severity
NSTA New Alarm Status
VAL Value This is the field written by the device support routines.
ouT Output Link This field is used by the device support routines to lodate

its output.

Device support consists of the following routines:

report(FILE fp, paddr)

Not currently used.

init()

This routine is called once during 10C initialization.

init_record(precord)

This routine is optional. If provided, it is called by the record suppiomecord routine.

get_ioint_info(int cmd,struct dbCommon *precord,IOSCANPVT *ppvt)

This routine is called by thieEventScan system each time the record is added or deleted
from an 1/O event scan listemd has the value (0,1) if the record is being (added to, deleted
from) an 1/O event list. It must be provided for any device type that can usettleat
scanner.

write_stringout(precord)
This routine must output a new value. It returns the following values:

* 0: Success.
e Other: Error.
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7. Device Support For Soft Records

This module writes the current value\ofL.

If the OUTIink type isPV_LINK, thendbCaAddinlink is called byinit_record

write_so  calls recGbIPutLinkValue to write the current value ofAL. See Chapter 3,

Section "Soft Output” on page 13 for details.
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Chapter

36: subArray

Who is this from?

1. Introduction

The normal use for theubArray record type is to obtain sub-arrays from waveform records.
Setting either th&lELMor INDX fields causes the record to be processed with the new value, so
that applications in which the length and position of a subarray of a waveform record are
dynamically varied can be implemented using standard EPICS operator interface tools. The
first element of the sub-array, that at locatiebX in the referenced waveform record, can be
displayed as a scalar, or the entire subarray (of IeMigtN can be displayed in the same way

as a waveform record. If there are fewer tREhMelements in the referenced waveform after

the INDX, only that number of elements actually available are returnedN@r@is set to

reflect this. This record type does not support writing new values into waveform records.

2. Field Summary

Field Type DCT Initial Access | Modify T\{/Ieocnicr)cr)c PP
VAL (See FTVL) No 0 Yes Yes Yes No
PREC SHORT Yes 0 Yes Yes No No
FTVL GBLCHOICE Yes 0 Yes No No
INP INLINK Yes 0 No N/A
EGU STRING Yes Null Yes Yes No No
HOPR FLOAT Yes 0 Yes Yes No No
LOPR FLOAT Yes 0 Yes Yes No No
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. . . Rec Proc
Field Type DCT Initial Access | Modify Monitor PP
MALM ULONG Yes 1 Yes No No
NELM ULONG Yes 1 Yes Yes No Yes
INDX ULONG Yes 0 Yes Yes No Yes
NORD LONG No 0 Yes No No
BPTR NOACCESS No
3. Field Descriptions
Name Summary Description
VAL Value Field This is used to reference the sub-array.
PREC Display Precision Precision with which to displdL. This field is not
used by record support other than to supply a value when
get_precision is called.
FTVL Field Type of Value This iDBF_STRING ... DPBF_ENUM
INP Input Link This field is used by the device support routines to obtain
input. It can be a database link, or a channel access lipk.
EGU Engineering Units ASCII string describing Engineering units. This field|is
used by record support to supply a units description string
whenget_units  is called.
HOPR High Operating Rangg  These fields determine the upper and lower display |limits
- for graphics displays and the upper and lower control
LOPR Low Operating Range| jimits for control displays. The fields are used by recofd
support to honor calls tget_graphic_double or
get_control_double
MALM Maximum Number Of | Generally this should be set to tRELMof the waveform
Elements In Sub-array| record being pointed to.
NELM Number Of Elements
In Sub-array
INDX Index Into Referenced | Index of (offset into) waveform record being referenced;
Array used as first element of sub-array.
NORD Number of Elements | Number of elements that were read of the desired
Read subarray. This could be less tHdBLMdepending on
INDX and theNELMof the referenced waveform record.
BPTR Buffer Pointer

Holds address of sub-array.
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4. Record Support Routines
init_record Using MALMandFTVL, space for the array is allocated. The array address is stoB&iR
This routine checks to see that device support is available and a device support read routine is
defined. If either does not exist, an error message is issued and processing is terminated. If
device support includeésit record it is called.
process See next section.
get_value Fills in the values of strustilueDes so that they refer to the sub-array.
cvt_dbaddr This is called bydbNameToAddr. It makes thedbAddr structure refer to the actual buffer
holding the result.
get_array_info RetrievesNELM
put_array_info SetsNORD
get_units RetrievesEGU
get_prec RetrievesPREC
5. Record Processing

Routineprocess implements the following algorithm:

1. Check to see that the appropriate device support module exists. If it doesn’t, an error
message is issued and processing is terminated wieAtiEield still set toTRUE This
ensures that processes will no longer be called for this record. Thus error storms will not
occur.

2. Sanity checkNELMandINDX. If NELMis greater thaiMALMit is set toMALM If INDX is
greater thamALMit is set tOMALML.

3. Call device support read routine. This routine is expected to place the desired sub-array
at the beginning of the buffer and s&RDo the number of elements of the sub-array
that were read.

4. If PACThas been changed TRUE the device support read routine has started but has
not completed writing the new value. In this case, the processing routine merely returns,
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leavingPACT TRUEOtherwise, process sét8CT TRUEat this time. This asynchronous

processing logic is not currently used but has been left in place.
5. Check to see if monitors should be invoked.
« Alarm monitors are invoked if the alarm status or severity has changed.
» Archive and value change monitors are always invoked.
¢ NSEVandNSTAare reset to 0.
6. Scan forward link if necessary, 8&CT FALSE and return.

6. Device Support

Fields Of Interest
To Device

The device support routines are primarily interested in the following fields:

Name

Support

Summary

Description

PACT

Processing Active

DPVT

Device Private

UDF

VAL Undefined

NSEV

New Alarm Severity

NSTA

New Alarm Status

See Chapter 2 Section "Database Common: Field
Descriptions" on page 4 for descriptions.

INP

Input Link

This field is used by the device support routines to locate
its input.

FTVL

Field Type of Value

This isDBF_STRING ... DPBF_ENUMThe device support
routine should check that this is correctly defined.

MALM

Maximum Number
Of Elements In
Sub-array

Number of elements that will fit in the array the record
allocates. Device support must never return more
elements than this

NELM

Number Sub-array
Elements

Number of elements in desired sub-array.

INDX

Index Into
Referenced Array

Index of beginning of desired sub-array in source array.

BPTR

Buffer Pointer

Address of array device support must copy the sourc|
array into.

[¢]

NORD

Number Of
Elements Read

Device support must set this value when it completes.

Device Support

Device support consists of the following routines:

Routines
report report(FILE fp, paddr)
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Not currently used.

init init()
Not currently used.
init record init_record(precord)
This routine is called by the record suppnitt record routine.
read_sa read_sa(precord)
Enough of the source waveform is read BEIR from the beginning of the source, to include
the requested sub-array. The sub-array is then copied to the beginning of theO&ifer.set
to indicate how many elements of the sub-array were acquired.
7. Device Support For Soft Records
Only the device support module Soft Channel is provided.INladink type must be either
DB_LINK or CA_LINK.
Soft Channel INP is expected to point to a waveform record.
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1. Introduction

Thesub record provides a subroutine escape mechanism.

2. Field Summary

Field Type DCT Initial Access | Modify Ii/leocn:?cr)cr)c PP
VAL DOUBLE No 0 Yes Yes Yes Yes
INAM STRING Yes Null Yes No No
SNAM STRING Yes Null Yes No No
SADR NOACCESS No 0 No No No
STYP SHORT No 0 Yes No No No
INPA INLINK Yes 0 No No N/A No
INPB INLINK Yes 0 No No N/A No
INPC INLINK Yes 0 No No N/A No
INPD INLINK Yes 0 No No N/A No
INPE INLINK Yes 0 No No N/A No
INPF INLINK Yes 0 No No N/A No
INPG INLINK Yes 0 No No N/A No
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Field Type DCT Initial Access | Modify F,\E/leocn:?(;(:c PP
INPH INLINK Yes 0 No No N/A No
INPI INLINK Yes 0 No No N/A No
INPJ INLINK Yes 0 No No N/A No
INPK INLINK Yes 0 No No N/A No
INPL INLINK Yes 0 No No N/A No
A DOUBLE No 0 Yes Yes/No Yes Yes
B DOUBLE No 0 Yes Yes/No Yes Yes
C DOUBLE No 0 Yes Yes/No | Yes Yes
D DOUBLE No 0 Yes Yes/No | Yes Yes
E DOUBLE No 0 Yes Yes/No | Yes Yes
F DOUBLE No 0 Yes Yes/No | Yes Yes
G DOUBLE No 0 Yes Yes/No Yes Yes
H DOUBLE No 0 Yes Yes/No Yes Yes
| DOUBLE No 0 Yes Yes/No | Yes Yes
J DOUBLE No 0 Yes Yes/No | Yes Yes
K DOUBLE No 0 Yes Yes/No | Yes Yes
L DOUBLE No 0 Yes Yes/No | Yes Yes
LA DOUBLE No 0 Yes No No No
LB DOUBLE No 0 Yes No No No
LC DOUBLE No 0 Yes No No No
LD DOUBLE No 0 Yes No No No
LE DOUBLE No 0 Yes No No No
LF DOUBLE No 0 Yes No No No
LG DOUBLE No 0 Yes No No No
LH DOUBLE No 0 Yes No No No
LI DOUBLE No 0 Yes No No No
LJ DOUBLE No 0 Yes No No No
LK DOUBLE No 0 Yes No No No
LL DOUBLE No 0 Yes No No No
PREC SHORT Yes 0 Yes Yes No No
EGU STRING Yes Null Yes Yes No No
HOPR FLOAT Yes 0 Yes Yes No No
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Field Summary
Field Type DCT Initial Access | Modify F,\E/leocn:?(;(:c PP
LOPR FLOAT Yes 0 Yes Yes No No
HIHI FLOAT Yes 0 Yes Yes No Yes
LOLO FLOAT Yes 0 Yes Yes No Yes
HIGH FLOAT Yes 0 Yes Yes No Yes
LOW FLOAT Yes 0 Yes Yes No Yes
BRSV GBLCHOICE Yes 0 Yes Yes No Yes
HHSV GBLCHOICE Yes 0 Yes Yes No Yes
LLSV GBLCHOICE Yes 0 Yes Yes No Yes
HSV GBLCHOICE Yes 0 Yes Yes No Yes
LSV GBLCHOICE Yes 0 Yes Yes No Yes
HYST DOUBLE Yes 0 Yes Yes No No
ADEL DOUBLE Yes 0 Yes Yes No No
MDEL DOUBLE Yes 0 Yes Yes No No
LALM DOUBLE No 0 Yes No No No
ALST DOUBLE No 0 Yes No No No
MLST DOUBLE No 0 Yes No No No
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3. Field Descriptions

=
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Name Summary Description

VAL Value Field This field is determined by the subroutine as a result ¢
record processing.

INAM Initialization Name | This is the name of the initialization entry. It is called on
at record initialization time.

SNAM Subroutine Name | This the the name of the processing routine. It is called
the the record processing routine.

SADR Subroutine Addresg  Filled in by record processing.

STYP Subroutine Symbol| Filled in by record processing.

Type
INPA,...,INPL Input Link A, Input | The input links. Each may be a constant, a database
Link B, ... or a channel access link. Any link not defined is ignored.

A,...L A B, .. The input values If the correspondINg field is a
constant, this field is initialized with the constant value
but can be changed vilbPuts .

LA,...,.LL Last A, Last B, ... Previous input values These fields are used to decid
when to trigger monitors on A,...,L.

PREC Display Precision | Precision with which to displayAL. This field is used by
record support to supply a value whgsi_precision
is called.

EGU Engineering Units ASCI!I string describing Engineering units. This field
used by record support to supply a units description st
whenget_units  is called.

HOPR High Operating These fields determine the upper and lower display linits

Range for graphics displays and the upper and lower control
- limits for control displays. The fields are used by recor
LOPR Low Operating support to honor calls iget_graphic_double or
Range get_control_double
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Name Summary Description
HIHI Hihi Alarm Limit These fields specify the alarm limits and severities.
HIGH High Alarm Limit
LOW Low Alarm Limit
LOLO Lolo Alarm Limit
BRSV Severity for a

subroutine return
value less than 0.

HHSV Severity for a Hihi
Alarm
HSV Severity for a High
Alarm
LSV Severity for a Low
Alarm
LLSV Severity for a Lolo
Alarm
HYST Alarm Deadband These parameters specify hysteresis factors for triggering
X monitor callbacks, i.e. monitors specified by calls to
ADEL Archive Deadband | caaddEvent ordbAddEvent . A monitor will not be
MDEL Monitor, i.e. value trlggeretd untiVAL changes by more than the specified
change, Deadband amount.
LALM Last Alarm Monitor | These fields are used to implement the hysteresis factors
Trigger Value for monitors.
ALST Last Archiver
Monitor Trigger
Value
MLST Last Value Change
Monitor Trigger
Value

Record Support Routines

init_record

process

For each constant input link, the corresponding value field is initialized with the constant
value. For each input link that is of typg_LINK, a channel access link is created.

If an initialization subroutine is defined, it is located and called.

The processing subroutine is located and its address and type steA&RaNdSTYR

See next section.
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Record Processing

get_value

get_units

get_precision

get_graphic_double

get_control_double

get_alarm_double

Fills in the values of strustlueDes so that they refer tdAL.

RetrievesEGU

RetrievesPREC

Sets the upper display and lower display limits for a field. If the fialdlisHIHI , HIGH, LOW
or LOLQ the limits are set tHOPRandLOPR else if the field has upper and lower limits defined
they will be used, else the upper and lower maximum values for the field type will be used.

Sets the upper control and the lower control limits for a field. If the fieldlisHIHI , HIGH,
LOWor LOLQ the limits are set ttlOPRandLOPR else if the field has upper and lower limits

defined they will be used, else the upper and lower maximum values for the field type will be
used.

Sets the following values:

upper_alarm_limit = HIHI
upper_warning_limit = HIGH
lower_warning_limit = LOW
lower_alarm_limit = LOLO

Record Processing

Routineprocess implements the following algorithm:

1.
2.

If PACTis FALSEthen fetch all arguments.
Call the subroutine and check return value.
 Call subroutine
e SetPACT TRUE
« If return value is 1, return

. Check alarms. This routine checks to see if the ielwvcauses the alarm status and

severity to change. If sOYSEY NSTA and LALM are set. It also honors the alarm
hysteresis factorHYST). Thus the value must change by more tHxST before the
alarm status and severity is lowered.

. Check to see if monitors should be invoked.

< Alarm monitors are invoked if the alarm status or severity has changed.

* Archive and value change monitors are invokethbEL andMDELconditions are
met.

< Monitors forA-L are are invoked if value has changed.
* NSEVandNSTAare reset to 0.

. Scan forward link if necessary, &8CT FALSE and return.
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6. Example Synchronous Subroutine

This is an example that merely incremewms each timeprocess

#include <vxWorks.h>
#include <types.h>
#include <stdioLib.h>
#include <dbDefs.h>
#include <subRecord.h>
#include <dbCommon.h>
#include <recSup.h>

long sublnit(psub)
struct subRecord
{
printf("sublnit was called\n”);
return(0);

}

*psub;

long subProcess(psub)
struct subRecord  *psub;

{

psub->val++;
return(0);

}

is called.

Example Asynchronous Subroutine

This example shows an asynchronous subroutine. It uses (actually misuses) &aliiB.
Field A is taken as the number of seconds until asynchronous completionBksetdflag to
decide if messages should be printed. Lets asgmdeandB=1. The following sequence of

actions will occur:

1. subProcess

is called withpact FALSE . It performs the following steps.

a. Computes, fromA, the number of ticks until asynchronous completion should

occur.

b. Prints a message stating that it is requesting an asynchronous callback.

c. Calls the vxWorks watchdog start routine.

d. Setspact TRUE and returns a value of 0. This tells record support to complete
without checking alarms, monitors, or the forward link.

2. When the time expires, the system wide callback task mgallback . myCallback
locks the record, callsocess , and unlocks the record.

3. Process again calisbProcess , but nowpact is TRUE Thus the following is done:
a. VAL is incremented.
b. A completion message is printed.

C. subProcess
processing.

<vxWorks.h>
<types.h>
<stdioLib.h>
<wdLib.h>
<callback.h>
<dbDefs.h>
<dbAccess.h>

#include
#include
#include
#include
#include
#include
#include

returns 0. The record processing routine will complete record
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Example Asynchronous Subroutine

#include <subRecord.h>
/* control block for callback*/
struct callback {
CALLBACK callback;
struct dbCommon *precord;
WDOG_ID wd_id;
h
void myCallback(pcallback)
struct callback *pcallback;
{
struct dbCommon *precord=pcallback->precord;
struct rset *prset=(struct rset *)(precord->rset);
dbScanLock(precord);
(*prset->process)(precord);
dbScanUnlock(precord);
}
long sublnit(psub)
struct subRecord *psub;
{
struct callback *pcallback;
pcallback = (struct callback *)(calloc(1,sizeof(struct callback)));
psub->dpvt = (void *)pcallback;
callbackSetCallback(myCallback,pcallback);
pcallback->precord = (struct dbCommon *)psub;
pcallback->wd_id = wdCreate();
printf("sublnit was called\n”);
return(0);
}
long subProcess(psub)
struct subRecord *psub;
{
struct callback *pcallback=(struct callback *)(psub->dpvt);
int wait_time;
/* sub.inp must be a CONSTANT?*/
if(psub->pact) {
psub->val++;
if(psub->b)

printf("%s subProcess Completed\n”,psub->name);

return(0);
}else {
wait_time = (long)(psub->a * vxTicksPerSecond);
if(wait_time<=0){
if (psub->b)

printf("%s subProcess synchronous processing\n”,psub->name);

psub->pact = TRUE;
return(0);

}
if (psub->b){
callbackSetPriority(psub->prio,pcallback);

printf("%s Starting asynchronous processing\n”,psub->name);
wdStart(pcallback->wd_id,wait_time,callbackRequest,(int)pcallback);

return(1);

}
}

return(0);
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Chapter 38. Timer

1. Introduction

The function of theimer record has been replaced by théseCounter , pulseDelay |,
pulseTrain , and Event records. TheTimer record type is included for backward
compatibility.

This record type interacts with timer modules.

2. Field Summary

Field Type DCT Initial Access | Modify T/leocnig:c PP
TORG INLINK Yes 0 No No N/A No
ouT OUTLINK Yes 0 No No N/A No
VAL SHORT No 0 Yes Yes Yes Yes
TSRC RECCHOICE Yes 0 Yes Yes No No
PTST RECCHOICE Yes 0 Yes Yes No Yes
TEVT SHORT Yes 0 Yes Yes No Yes
PREC SHORT Yes 0 Yes Yes No No
TIMU RECCHOICE Yes 0 Yes Yes No No
MAIN GBLCHOICE Yes 1 Yes Yes No Yes
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Field Type DCT Initial Access | Modify T\Q/leocnli:(r)cr)c PP
RDT1 FLOAT No 0 Yes Yes No No
RDW1 FLOAT No 0 Yes Yes No No
PDLY FLOAT Yes 0 Yes Yes No No
DUT1 FLOAT Yes 0 Yes Yes No Yes
OPW1 FLOAT Yes 0 Yes Yes No Yes
DUT2 FLOAT Yes 0 Yes Yes No Yes
OoPW2 FLOAT Yes 0 Yes Yes No Yes
DUT3 FLOAT Yes 0 Yes Yes No Yes
OPW3 FLOAT Yes 0 Yes Yes No Yes
DUT4 FLOAT Yes 0 Yes Yes No Yes
OPW4 FLOAT Yes 0 Yes Yes No Yes
DUT5 FLOAT Yes 0 Yes Yes No Yes
OPW5 FLOAT Yes 0 Yes Yes No Yes
T1DL DOUBLE No 0 Yes Yes No No
T1WD DOUBLE No 0 Yes Yes Yes No
T2DL DOUBLE No 0 Yes Yes No No
T2WD DOUBLE No 0 Yes Yes No No
T3DL DOUBLE No 0 Yes Yes No No
T3WD DOUBLE No 0 Yes Yes No No
T4DL DOUBLE No 0 Yes Yes No No
T4WD DOUBLE No 0 Yes Yes No No
T5DL DOUBLE No 0 Yes Yes No No
T5WD DOUBLE No 0 Yes Yes No No
T1TD FLOAT No 0 Yes Yes Yes No
T1LD FLOAT No 0 Yes Yes Yes No
T2TD FLOAT No 0 Yes Yes No No
T2LD FLOAT No 0 Yes Yes No No
T3TD FLOAT No 0 Yes Yes No No
T3LD FLOAT No 0 Yes Yes No No
TATD FLOAT No 0 Yes Yes No No
T4LD FLOAT No 0 Yes Yes No No
T5TD FLOAT No 0 Yes Yes No No
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Field Summary
. . Rec Proc
Field Type DCT Initial Access | Modify Monitor PP
T5LD FLOAT No Yes Yes No No
TRDL FLOAT No Yes Yes No No
TDIS SHORT No Yes Yes No Yes
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Field Descriptions

3. Field Descriptions

Name Summary Description
TORG Trigger Delay This is a link specifying the location of the trigger dela:
Origin (input link) value. This must be a constant, a database link, or a
channel access link. TORAs a database link, then
TRDLis read fromlfORG
ouT Output Link This field is used by the device support routines to degide
where to send output.
VAL Value Field This field is used to force record processing.
TSRC Clock Source External or internal
PTST Pre-Trigger State Low or high
TEVT Event Number To Be Posted On Trigger
PREC Display Precision
TIMU Timer Units Milli, micro, nano. pico seconds
MAIN Maintain on Reboot
RDT1 Reboot Delay of 1
RPW1 Reboot Width of 1
PDLY Delay Source to
Input
DUTn Delay Width For (n=1-5): In timer units.
Trigger n
OPWn Output Pulse Width| (n=1-5): In timer units.
For Trigger n
TnDL Delay Width For (n=1-5): In seconds.
Trigger n
TnWD Pulse Width Of (n=1-5): In seconds.
Trigger n
TnTD Trailing Delay Of (n=1-5): ( TiLD+OPWiI )
Trigger n
TnLD Leading Delay Of | (n=1-5): (DUTI+TRDL)
Trigger n
TRDL Trigger Delay Obtained from trigger delay origiORG
TDIS Timing Pulse
Disable

4. Record Support Routines
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Record Processing

init_record
process See next section.
get_value Fills in the values of strustlueDes so that they refer to the array.

5. Record Processing

This section not yet written.

6. Device Support

Currently device support is intimately combined with record support.

EPICS Release: R3.12 EPICS Record Reference Manual 245



Chapter 38: Timer
Device Support

246 EPICS Record Reference Manual Document Revision: 1a



Chapter 39: Wait

Ned D. Arnold
Advanced Photon Source
Argonne National Laboratory

Introduction

“Reassignable”
PV Links

This chapterdescribes the capabilities and use ofidhe record. Thewait record is derived

fom the standardalc record with the following additional features: “Reassignable” PV links,
an Output Link, a Desired Output input link, an output event number to post, and several
options as to when it will execute the output link and event postingwdiherecord also has

the capability to “process” as a result of an input changing (via CA monitors).

The wait record is a powerful record type that can be used to do “conditional” processing
within the database. Its name is derived from the original requirement that initiated its
development, i.e. “I want tevait until all the motors have stopped and then trigger the
detector”. The sections below describe the capabilities of the record.

Like thecalc record, thewait record has 12 input links for fetching variables used in the
calculation. Unlike thecalc record, these input links can be modified during run time. The
record contains ASCII fields in which a ne®vocess_Variable.Field name may be
written. The record will use the new link the next time the record is processed.

A consequence of reassignable links is that one cannot force the processing of an input record
prior to retrieving the data (i.e. there is.p@ flag). This should be considered when designing
a database using thait record.

In this initial version, the “reassignable” PV links do not support channel access connections
external to the IOC. Until this feature is added, the specified Process Variables must reside on
the same 10C.
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Introduction

Output Links
and Output
Events

Output Link
Execution
Options

Process Record
on Input Change

Thewait record has two kinds of “outputs”. The first is an output link to which data will be
written when appropriate (see next section). The data to be written can be the result of the
calculation (usevAL), fetched from another link (useOL and specify a “Desired Output
Location Name” DOLN or a user entered constant ( 0s#, leaveDOLNblank, enter constant

in DOLD).

As a result of the “reassignable links”, there is no application specific control over whether the
record specified as the output link will be processed when the data is “put” (i.e. thereRs no .
flag associated with the link.) The processing of the destination record will depend on its scan
mechanism and ASCII record definition file Process Passive values.

The other “output” of avait record is an event. If a non-zero value is entered intOENE
(Output Event) field, the record will “post an event” (using the entered number as the event
number) whenever the output link is executed. This is a way of initiséineralother records

to process as a result of a calculation.

The outputs of thevait record are not necessarily executed every time the record processes.
This allows “downstream” processing of records to be done conditionally. The “output
execution” options are decsribed below.

» Every Time: Outputs are executed every time the record processes.

» On Change: Outputs are executed if the result of the calculatiah i different than
the previous time the record was processed.

* When Zero: Outputs are executed if the result of the calculation is zero.
» When Non-zera Outputs are executed if the result of the calculation is not zero.

» Transition To Zero: Outputs are executed if the result of the calculation is zero and the
previous value was not zero.

» Transition To Non-zero: Outputs are executed if the result of the calculation is not zero
and the previous value was zero.

In addition to the standard scan mechanisms avaliable to all records (periodic, passive, event,
etc), thewait record can be specified to process as a result of one of i's input values changing
(using channel access monitors). This offers immediate response to an input change (rather
than waiting for the next periodic scan) while minimizing record processing that is not
required. The scan mechanism choice of I/O Intr will enable this feature.

For this release, an additional moduaMonitor .o, must be compiled and loaded with the
wait record support to provide this feature.

A word of caution is in order. Because of the event driven nature of this feature, it is quite easy
to configure a database that results in an infinite loop that uses all available CPU time. If the
wait record is set to process as a result of a channel changing and the processingiof the
record causes the channel to change again, an infinite loop will result. The symptom will be a
loss of all channel access connections (lower priority tasks) even though the shell responds
normally. Using the vxWorks utilityspy ” will confirm the predicament by showing 0% free

CPU time.
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Field Summary
2. Field Summary

Field Type DCT Initial Access | Modify I;leocn::t’cr)(:c PP
HOPR FLOAT Yes 0 Yes Yes No No
LOPR FLOAT Yes 0 Yes Yes No No
INIT SHORT No 0 Yes No No No
CBST NOACCESS No Null No No No No
INAN STRING Yes Null Yes Yes No No
INBN STRING Yes Null Yes Yes No No
INCN STRING Yes Null Yes Yes No No
INDN STRING Yes Null Yes Yes No No
INEN STRING Yes Null Yes Yes No No
INFN STRING Yes Null Yes Yes No No
INGN STRING Yes Null Yes Yes No No
INHN STRING Yes Null Yes Yes No No
ININ STRING Yes Null Yes Yes No No
INJN STRING Yes Null Yes Yes No No
INKN STRING Yes Null Yes Yes No No
INLN STRING Yes Null Yes Yes No No
INAA NOACCESS No Null No No No No
INBA NOACCESS No Null No No No No
INCA NOACCESS No Null No No No No
INDA NOACCESS No Null No No No No
INEA NOACCESS No Null No No No No
INFA NOACCESS No Null No No No No
INGA NOACCESS No Null No No No No
INHA NOACCESS No Null No No No No
INIA NOACCESS No Null No No No No
INJA NOACCESS No Null No No No No
INKA NOACCESS No Null No No No No
INLA NOACCESS No Null No No No No
INAV LONG No 0 Yes Yes Yes No
INBV LONG No 0 Yes Yes Yes No
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Field Type DCT Initial Access | Modify T/Ieocn::(;cr)c PP
INCV LONG No 0 Yes Yes Yes No
INDV LONG No 0 Yes Yes Yes No
INEV LONG No 0 Yes Yes Yes No
INFV LONG No 0 Yes Yes Yes No
INGV LONG No 0 Yes Yes Yes No
INHV LONG No 0 Yes Yes Yes No
INIV LONG No 0 Yes Yes Yes No
INJV LONG No 0 Yes Yes Yes No
INKV LONG No 0 Yes Yes Yes No
INLV LONG No 0 Yes Yes Yes No
A DOUBLE No 0 Yes Yes Yes Yes
B DOUBLE No 0 Yes Yes Yes Yes
C DOUBLE No 0 Yes Yes Yes Yes
D DOUBLE No 0 Yes Yes Yes Yes
E DOUBLE No 0 Yes Yes Yes Yes
F DOUBLE No 0 Yes Yes Yes Yes
G DOUBLE No 0 Yes Yes Yes Yes
H DOUBLE No 0 Yes Yes Yes Yes
I DOUBLE No 0 Yes Yes Yes Yes
J DOUBLE No 0 Yes Yes Yes Yes
K DOUBLE No 0 Yes Yes Yes Yes
L DOUBLE No 0 Yes Yes Yes Yes
LA DOUBLE No 0 Yes Yes No No
LB DOUBLE No 0 Yes Yes No No
LC DOUBLE No 0 Yes Yes No No
LD DOUBLE No 0 Yes Yes No No
LE DOUBLE No 0 Yes Yes No No
LF DOUBLE No 0 Yes Yes No No
LG DOUBLE No 0 Yes Yes No No
LH DOUBLE No 0 Yes Yes No No
LI DOUBLE No 0 Yes Yes No No
LJ DOUBLE No 0 Yes Yes No No
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Field Summary

Field Type DCT Initial Access | Modify T\Q/leocn:?;cr)c PP
LK DOUBLE No 0 Yes Yes No No
LL DOUBLE No 0 Yes Yes No No
CALC STRING Yes 36 Yes Yes No No
RPCL NOACCESS No 184 No No No No
CLCV LONG No 0 Yes Yes Yes No
VAL DOUBLE No 0 Yes Yes Yes No
OVAL DOUBLE No 0 Yes Yes No No
PREC SHORT Yes 0 Yes Yes No No
OOPT RECCHOICE Yes 0 Yes Yes No No
OUTN STRING Yes Null Yes Yes No No
OUTA NOACCESS No Null No No No No
ouTVv LONG No 0 Yes Yes Yes No
DOPT RECCHOICE Yes 0 Yes Yes No No
DOLN STRING Yes Null Yes Yes No No
DOLA NOACCESS No Null No No No No
DOLV LONG No 0 Yes Yes Yes No
DOLD DOUBLE Yes 0 Yes Yes Yes No
OEVT USHORT Yes 0 Yes Yes No No
ADEL DOUBLE Yes 0 Yes Yes No No
MDEL DOUBLE Yes 0 Yes Yes No No
ALST DOUBLE No 0 Yes No No No
MLST DOUBLE No 0 Yes No No No
SIOL INLINK No Null Yes No No No
SVAL DOUBLE No 0 Yes Yes No No
SIML INLINK No Null Yes No No No
SIMM GBLCHOICE No 0 Yes Yes No No
SIMS GBLCHOICE Yes 0 Yes Yes No No
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Field Descriptions

3. Field Descriptions

This section describes the fields that will be of interest to a typical application developer.

Name Summary Description
HOPR High Operating These fields determine the upper and lower display linpits
Range for graphics displays and the upper and lower control
- limits for control displays. The fields are used by record
LOPR Low Operating support to honor calls iget_graphic_double or
Range get_control_double
CBST Callback Structure Pointer to a record private structure.
INNN Input n Process (n=A thru L): These fields contain the Process Variable
Variable Name names of the inputs that will be used for the calculatiop.
INNnV Input n Valid (n=A thru L): These flags indicate if the ASCII string
entered iNNnN was found to be a valid (existing) Procegs
Variable.
A,...L Input Values If the corresponditi§P field is a constant, this field is
initialized with the constant value but can be changed yia
dbPuts .
LA,...,.LL Previous Input These fields are used to decide when to trigger monitars
Values onA,... L.
CALC Calculation String | Expression to be calculated when the record is processed.
Identical to theCALCfield in thecalc record.
RPCL Reverse Polish Calg String used for interpretinGALCstring.
String
CLCcv Calculation String | This flag is set when tHeALCstring is valid.
Valid
VAL Value Field This field is calculated, via tl@ALCexpression, each
time the record is processed.
OVAL Old Value
PREC Display Precision | Precision with which to displayAL This field is used by
record support to supply a value whgsi_precision
is called.
OOPT Output Option This menu specifies when to execute the output link and
post the output event. Choices are “Every Time”, “On
Change”, “When Zero”, “When Non-zero”, “Transition
To Zero”, “Transition To Non-zero”
OUTN Output Link This field contains the Process Variable name of the
Process Variable output link.
Name
OUTA Output Address Pointer to tlibAddr structure of the PV i©OUTN
ouTVv Output Link Valid This flag indicates if the ASCII string entere®idTN
was found to be a valid (existing) Process Variable.
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Record Support Routines

4. Record Support Routines

Q

Name Summary Description
DOLN Desired Output This field contains the name of the Process Variable from
Location Process | which the desired output data will be retrieved@PTso
Variable Name indicates).
DOLA Desired Output Pointer to thelbAddr Structure of the PV iDOLN
Location Address
DOLV Desired Output This flag indicates if the ASCII string enteredd®LN
Location Valid was found to be a valid (existing) Process Variable.
DOLD Desired Output This field contains the data fetched from the PV specified
Location Data in DOLN(if valid) or a user entered value QOLNis not
valid).
DOPT Data Option This menu specifies whether to us®@ieDfield or the
VAL field as output data.
OEVT Output Event If non-zero, the specified event number will be “poste
when the output link is executed.
ADEL Archive Deadband These parameters specify hysteresis factors for triggering
— monitor callbacks, i.e. monitors specified by calls to
MDEL Monitor, i.e. value | caaddEvent ordbAddEvent . A monitor will not be
change, Deadband| tiggered untiVAL changes by more than the specified
amount.
ALST Archive Last Value| These fields are used to implement the hysteresis factors
for monitors.
MLST Monitor Last Value
SIMM Simulation Mode Simulation mode process variables. Refer to Chapte
- - Section "Simulation Mode" on page 11 for more
SIML Simulation Mode information.
Location
SVAL Simulation Value
SIOL Simulation Value
Location
SIMS Simulation Mode

Alarm Severity

5. Record Processing

EPICS Release: R3.12

EPICS Record Reference Manual

253



Chapter 39: Wait
Device Support

6. Device Support

7. Device Support For Soft Records
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Chapter 40: Waveform

1. Introduction

The waveform record type stores arrays as data. The array can contain any of the supported
data types.

2. Field Summary

Field Type DCT Initial Access | Modify T/leocnig:c PP
VAL See FTVL No 0 Yes Yes Yes Yes
RARM SHORT Yes 0 Yes Yes No Yes
PREC SHORT Yes 0 Yes Yes No No
INP INLINK Yes 0 No No N/A No
EGU STRING Yes Null Yes Yes No No
HOPR FLOAT Yes 0 Yes Yes No No
LOPR FLOAT Yes 0 Yes Yes No No
NELM ULONG Yes 1 Yes No No No
FTVL GBLCHOICE Yes 0 Yes No No No
BPTR NOACCESS No 0 No No No
NORD ULONG No 0 Yes No No No
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Field Type DCT Initial Access | Modify T\Q/leocnli:(r)cr)c PP
BUSY SHORT No 0 Yes No No No
SIOL INLINK Yes 0 No No N/A No
SIML INLINK Yes 0 No No N/A No
SIMM GBLCHOICE No 0 Yes Yes No No
SIMS GBLCHOICE Yes 0 Yes Yes No No
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3. Field Descriptions

4. Record Support Routines

Alarm Severity

init_record

UsingNELMandFTVL space for the array is allocated. The array address is stored in the record.

ts

3,

Name Summary Description

VAL Value Field This is used to reference the array.

RARM Rearm When set to 1, the device will be rearmed.

PREC Display Precision | Precision with which to displayAL. This field is used by
record support to supply a value whgst_precision
is called.

INP Input Link This field is used by the device support routines to obtain
input.

EGU Engineering Units ASCII string describing Engineering units. This field|is
used by record support to supply a units description string
whenget_units  is called.

HOPR High Operating These fields determine the upper and lower display lin]

Range for graphics displays and the upper and lower control
- limits for control displays. The fields are used by record
LOPR Low Operating support to honor calls iget_graphic_double or
Range get_control_double
NELM Number of
Elements, in array

FTVL Field Type of Value | This i®BF_STRING ... ,DBF_ENUM

BPTR Buffer Pointer Holds address of array.

NORD Number of

Elements Read
BUSY Busy Is device busy?
SIMM Simulation Mode Simulation mode process variables. Refer to Chaptef
- - Section "Simulation Mode" on page 13 for more
SIML Simulation Mode | information.
Location
SIOL Simulation Value
Location
SIMS Simulation Mode

This routine initializesIMMwith the value oBIML if SIML type iISCONSTANTink or creates a
channel access link 8IML type isPV_LINK. VAL s likewise initialized ifSIOL is CONSTANT

or PV_LINK.
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This routine next checks to see that device support is available and a device support read
routine is defined. If either does not exist, an error message is issued and processing is

terminated.
If device support includesit_record  , it is called.
process See next section.
get_value Fills in the values of strustlueDes so that they refer to the array.
cvt_dbaddr This is called bydbNameToAddr. It makes thedbAddr structure refer to the actual buffer

holding the result.

get_array_info Obtains values from the array referenced/bi.
put_array_info Writes values into the array referencedvay.
get_units RetrievesEGU

get_prec RetrievesPREC

get_graphic_double Sets the upper display and lower display limits for a field. If the figldlighe limits are set to
HOPRandLOPR else if the field has upper and lower limits defined they will be used, else the
upper and lower maximum values for the field type will be used.

get_control_double Sets the upper control and the lower control limits for a field. If the fialdlighe limits are
set toHOPRandLOPR else if the field has upper and lower limits defined they will be used, else
the upper and lower maximum values for the field type will be used.

get_graphic_double Sets the following values:

upper_disp_limit = HOPR
lower_disp_limit = LOPR
get_control_double Sets the following values
upper_ctrl_limit = HOPR
lower_ctrl_limit = LOPR
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5. Record Processing

Routineprocess implements the following algorithm:

1. Check to see that the appropriate device support module exists. If it doesn't, an error
message is issued and processing is terminated wigAtiEield still set toTRUE This
ensures that processes will no longer be called for this record. Thus error storms will not
occur.

2. Call device support read routine.

3. If PACThas been changed TRUE the device support read routine has started but has
not completed writing the new value. In this case, the processing routine merely
returns, leavingPACT TRUE

4. Check to see if monitors should be invoked.

< Alarm monitors are invoked if the alarm status or severity has changed.
« Archive and value change monitors are always invoked.
* NSEVandNSTAare reset to 0.

5. Scan forward link if necessary, §%CT FALSE and return.

6. Device Support

Fields Of Eachwaveform record must have an associated set of device support routines. The primary
Interest To responsibility of the device support routines is to obtain a new array value whesaevef
Device Support is called. The device support routines are primarily interested in the following fields:

Name Summary Description
PACT Processing Active See Chapter 2, Section "Database Common: Field
- - Descriptions" on page 4 for descriptions.
DPVT Device Private
NSEV New Alarm Severity
NSTA New Alarm Status
INP Input Link This field is used by the device support routines to locate
its input.
RATE Sampling Rate Some device support modules may find this useful.
PTSS Pretrigger Samples Some device support modules may find this useful.
NELM Number Of
Elements In Array
FTVL Field Type Of Value| This isDBF_STRING ... ,DBF_ENUMThe device

support routine should check that this is correctly defined.

RARM Rearm When set to 1, the device will be rearmed. The device
support routine should reset it to 0 when done.

BPTR Holds Address Of
Array
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Device Support For Soft Records

Device Support

Routines

report

init

init_record

get_ioint_info

read_wf

Name Summary Description

NORD Number Of Device support must set this value when it completes.
Elements Read

BUSY Is device busy?

Device support consists of the following routines:

report(FILE fp, paddr)

Not currently used.

init()

This routine is called once during 10C initialization.

init_record(precord)

This routine is optional. If provided, it is called by the record supgpiomecord routine.

get_ioint_info(int cmd,struct dbCommon *precord,IOSCANPVT *ppvt)

This routine is called by thieEventScan system each time the record is added or deleted
from an 1/0O event scan listemd has the value (0,1) if the record is being (added to, deleted
from) an 1/O event list. It must be provided for any device type that can usettleat
scanner.

read_wf(precord)

This routine must provide a new input value. It returns the following values:

* 0: Success.
e Other: Error.

Device Support For Soft Records

If INP is a constant link, theread_wf does nothing. In this case, the record can be used to
hold arrays written vidbPuts . If INP is a database or channel access link, the new array value
is read from the linKNORDSs set.

This module places a value directhAL.

If the INP link type is constant, theWORDOSs set to zero. If thiNP link type isPV_LINK, then
dbCaAddinlink is called byinit_record

read wf callsrecGblGetLinkValue which performs the following steps:

* If the INP link type iSCONSTANT recGblGetLinkValue  does nothing.
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* If the INP link type isDB_LINK, thendbGetLink is called to obtain a new input value. If
dbGetLink returns an error, &INK_ALARM with a severity ofINVALID_ALARM is
raised.

* If the INP link type isCA_LINK, thendbCaGetLink is called to obtain a new input
value. If dbCaGetLink returns an error, aLINK_ALARM with a severity of
INVALID_ALARM is raised.

NORDs set to the number of values returned @ad wf returns.
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