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LCLS Magnet Application Programming Interface (API)
Listed below are (preliminary) PV names required by HLA clients to control magnets.  
Notes:
· One magnet device name – “BEND:IN20:451” is used in the table for clarity. 
· Record type is labeled with epics type (to look up its possible fields in epics record reference manul) as well as software type, for quick reference. (Ushort = unsigned 16 bits) Note- only the first few have epics type below – needs to be filled in.
· For a list of all LCLS magnet names and  their associated capabilities, refer to Kristi’s Magnet Database Information spreadsheet: 

· http://lcls-dev/tiki-index.php?page=LCLS+Magnet+PS+and+Controls+Subsystem , under Magnet Specifications heading on LCLS Magnet Controls wiki page.

· See discussion that follows the table for PV usage and example scenerios, or proper sequences of operations to be used with the PVs.
	Process Variable (PV) Name
	Record Type
Epics/SW
	Database File Name*
	Purpose

	Main Control:

	BEND:IN20:451:BDES
	sub, Float 
	mgntPhy.db
	Set desired B field

	BEND:IN20:451:FUNC
	Mbbo,

Ushort
	mgntCtrl.db
	Function command:

2 =  trim 
3 =  calibrate

4 = standardize 
5 = degauss
6 = perturb 
7 = zero dac / power supply 

8 = reset interlocks 
9 = turn on

10= turn off (zeroes dac prior)
11=save bdes 

12= load saved bdes 

13 =undo bdes 

	BEND:IN20:451:BCTRL
	Ao,Float
	mgntPhy.db
	Set desired B field and auto. perturb (this setpoint does both)

	BEND:IN20:451:ABORT
	Bo,Ushort
	mgntCtrl.db
	Abort current function

	BEND:IN20:451:BACTLIMITS.F
	Sub,

Ushort
	mgntPhy.db
	Turns off alarm limit calculations (=1); turn on (=0) 

	Readbacks:

	BEND:IN20:451:BDES.DRVL
	Sub,Float
	mgntPhy.db
	Minimum desired field limit

	BEND:IN20:451:BDES.DRVH
	Sub,Float
	mgntPhy.db
	Maximum desired field limit

	BEND:IN20:451:BDES.EGU
	String[16]
	mgntPhy.db
	Engineering unit text

	BEND:IN20:451:BUSY
	Bo,Ushort
	mgntCtrl.db
	Function State:

0=Ready; 1=Done

	BEND:IN20:451:BACT
	Sub,Float
	mgntPhy.db
	Actual B field; Valid when corresponding CTRL field=0; or 14 if under feedback control

	BEND:IN20:451:CTRL.RVAL
	Mbbo,

Ushort
	mgntCtrl.db
	Current function being implemented (see FUNC codes above)

	BEND:IN20:1:CTRLSTATE.RVAL
	Mbbo,

Ushort
	mgntCtrl.db
	Function Status/Error Code

0=Done/OK

1= Ramping

2=Waiting

3= Mini-standardizing

4=No Control / Unavailable

5 = Ramp Timeout

6=  Error

7 = Timeout

8 = Abort

9 = Disabled

10=Feedback

11= Multi-device func error

	BEND:IN20:451:BDELTAS.M
	Sub,Float
	mgntPhy.db
	1=Out of tolerance; 0 In tol.

	Note: there are more PV names associated with Limits calculations for warning/alarms, if interested..

	BEND:IN20:451:BDESSAVE
	Ao,Float
	mgntTrim.db
	Saved bdes

	BEND:IN20:451:IDES
	Ao,float
	mgntRaw.db
	I calc’ed from BDES

	BEND:IN20:451:IACT
	Float
	mgntEPSC.db
	Actual PS current

	BEND:IN20:451:IACTPREVOK
	Float
	mgntEPSC.db
	Previous OK PS current

	BEND:IN20:451:IRIPL
	Float
	mgntEPSC.db
	Extant ripple current

	BEND:IN20:451:IMON
	Float
	mgntEPSC.db
	Aux. transductor current

	BEND:IN20:451:BMON
	Float
	mgntEPSC.db
	Xduct B calc’ed from IMON

	

	

	Feedback Control:

	BEND:IN20:451:FBCKCTRL
	Ushort
	mgntFbck.db
	Feedback Control:

1=Turn On; 0 = Turn off

	BEND:IN20:451:BFBCK
	Float
	mgntPhy.db
	Set desired feedback B field and perturb (this does both)

	Multi-Device:

	(Control):

	BEND:IN20:451:SELECT
  ……
	 Ushort
	mgntCtrl.db
	1=Select this device; 0=unselect this device

	MGNT:IN20:1:ALLMGNTS
	Ushort
	mgntList.db
	Selects/deselects all devices at once

	MGNT:IN20:1:FUNC
	Ushort
	mgntList.db
	Perform function on all devices with SELECT=1; Function values same as in BEND:IN20:451:FUNC above

	(Readback):

	MGNT:IN20:1:SELECTCNT
	Ushort
	mgntList.db
	Device increments after getting FUNC value that matches MGNT FUNC and INLIST=1.

	MGNT:IN20:1:DONECNT
	Ushort
	mgntList.db
	Count of how many devices are done with multi-device function. Equals SELECTCNT when MGNT:IN20:1:BUSY=0

	MGNT:IN20:1:BUSY
	Ushort
	mgntList.db
	Mulit-device Function State:

0=Ready; 1=Done

	BEND:IN20:451:INLIST
	Ushort
	mgntCtrol.db
	Set by MGNT SNL after being issued a multi-device “list” function command. Reset by device if function code mismatch

	MGNT:IN20:1:CTRLSTATE.RVAL
	Ushort
	mgntList.db
	Function Status/Errors same as BEND:IN20:451:CTRLSTATE

Plus: 11= Multi-device func error

	General Configuration (installation):

	BEND:IN20:451:MADNAME
	Float
	mgntPhy.db
	SLC configured B field

	BEND:IN20:451:Z
	Float
	mgntPhy.db
	Z of mgnt center (meters)

	BEND:IN20:451:FBCKAVAIL
	Ushort
	mgntFbck.db
	1=Feedback avail for device;

0=Unavailable

	BEND:IN20:451:TRIMDISABLE
	Ushort
	mgntHsta.db
	Trim: 1=Disabled; 0=Enabled

	BEND:IN20:451:CALBDISABLE
	Ushort
	mgntHsta.db
	Calb: 1=Disabled; 0=Enabled

	BEND:IN20:451:PTRBDISABLE
	Ushort
	mgntHstat.db
	Ptrb: 1=Disabled; 0=Enabled

	BEND:IN20:451:ICTRL.DRVL
	Float
	mgntRaw.db
	Min operating current -IMMO[0]

	BEND:IN20:451:ICTRL.DRVH
	Float
	mgntRaw.db
	Max operating current -IMMO[1]

	BEND:IN20:451:BDES.DRVL
	Float
	mgntPhy.db
	Min desired field

	BEND:IN20:451:BDES.DRVH
	Float
	mgntPhy.db
	Max desired field

	More installation PVs coming to identify PSC hw type, etc

	(polynomials):

	BEND:IN20:451:POLYCOEF.A to
	Float
	mgntPoly.db
	First polynomial coefficient,

	BEND:IN20:451:POLYCOEF.L
	Float
	mgntPoly.db
	(A), thru last (L), (up to  12)

	 (tolerances):

	BEND:IN20:451:BDELTAS.B
	Float
	mgntPhy.db
	Warning abs tol (TOLS[1])

	BEND:IN20:451:BDELTAS.C
	Float
	mgntPhy.db
	Warning fraction (TOLS[2])

	BEND:IN20:451:BDELTAS.D
	Float
	mgntPhy.db
	Alarm abs tol (TOLS[3])

	BEND:IN20:451:BDELTAS.E
	Float
	mgntPhy.db
	Alarm fraction (TOLS[4])

	BEND:IN20:451:BDELTAS.F
	Float
	
	Monitor tol factor (TOLF)

	BEND:IN20:451:BDELTAS.M
	Float
	mgntPhy.db
	Trim out of tolerance flag- 1=yes;0=no

	BEND:IN20:451:IACT.ADEL
	Float
	mgntRaw.db
	Abs tol stdz/calb ATOL[1]

	BEND:IN20:451:IDELTAS.C
	Float
	mgntRaw.db
	Fractional tol stdz/calb ATOL[2]

	
	
	
	

	 (boot-time):

	BEND:IN20:451:BCON
	Float
	mgntPhy.db
	SLC configured B field

	
	
	
	

	(occasionally set):

	BEND:IN20:451:OUTOFSERVICE
	Ushort
	mgntHsta.db
	1=turned off by op; 0 = on

	BEND:IN20:451:HSTACTRL
	Ushort
	
	HSTA setpoint

	( for slc compatibility)
	
	
	0x0001 good; 0x002 OK;

0x0008 sick;  0x0010 off;

0x0040 feedback control;

0x0080 mini-stdz req’ed;

0x0100 no calibration; 

0x0200 no perturb;

0x0400 no trim;

0x0800 no standardize;

0x1000 no retry for trim;

0x2000 stdz down direction;

	Status:

	BEND:IN20:451:STATUS
	Float
	
	Worst case overall status of device - TBD

	BEND:IN20:451:UNAVAILABLE
	Float
	mgntStat.db
	Power Supply OFF OR

Under Feedback Control  OR

Out of Service

	BEND:IN20:451:HSTA
( for slc compatibility)
	Ushort
	
	HSTA readback; see above codes for HSTACTRL

	BEND:IN20:451:STAT
( for slc compatibility)
	Ushort
	
	0x0001 good; 0x0002 OK;

0x0004 dead; 0x0008 sick;

0x0010 off;   0x0020 stdz ok;          0x0040 calb ok; 

0x0080 drifting;

0x0100 db error;  

0x0200 dac error; 

0x0400 adc error;         0x0800 bad current;

0x1000 out of tolerance;

0x2000 bad ripple;         0x4000 bad bact

	More status coming  (ie faults by device type, ..)

	Standardization:

	(Configuration):

	BEND:IN20:451:STDZDISABLE
	Ushort
	mgntHsta.db
	Stdz:  1=Disabled; 0=Enabled

	BEND:IN20:451:STDZMINI
	Ushort
	mgntHsta.db
	Mini-stdz: 1=Enabled; 0=Dis’

	BEND:IN20:451:STDZCYCLENUM
	Ulong
	mgntStdz.db
	Num. cycles (up/down = 1) (NSCY[1])

	BEND:IN20:451:STDZSETL
	Ulong
	mgntStdz.db
	Stdz Settling time (NSCY[2])

	BEND:IN20:451:STDZIMIN
	Float
	mgntStdz.db
	Stdz min. current (IMMS[1])

	BEND:IN20:451:STDZIMAX
	Float
	mgntStdz.db
	Stdz max. current (IMMS[2])

	BEND:IN20:451:STDZIFINAL
	Float
	mgntStdz.db
	Stdz final current (IMMS[3])

	BEND:IN20:451:STDZDIRECT
	Ushort
	mgntStdz.db
	Stdz direction; 0=Up;1=Down

	BEND:IN20:451:STDZRAMPRATE
	Float
	mgntStdz.db
	Stdz ramp rate amps/sec

	(Control):

	BEND:IN20:451:CTRL=4 
	
	
	Initiate standardization

	(Readback):

	BEND:IN20:451:STDZOK
	Ushort
	mgntStdz.db
	Stdz’ed: 1=Yes; 0=No

	BEND:IN20:451:STDZCYCLECNT
	Ulong
	mgntStdz.db
	Half cycles completed

	BEND:IN20:451:STDZTOD
	timestamp
	mgntStdz.db
	Last time stdz successful

	BEND:IN20:451:STDZLOSTTOD
	timestamp
	mgntStdz.db
	Last time stdz was lost

	BEND:IN20:451:IDELTAS
	Float
	mgntRaw.db
	Calc’ed tolerance used stdz.

	
	
	
	

	Trim:

	(Configuration):

	BEND:IN20:451:TRIMTYPE
	Ushort
	mgntTrim.db
	Trim type: 0=three-linear (default); 1=Linear

	BEND:IN20:451:TRIMMAXNUM
	Ushort
	mgntTrim.db
	Max Trim Tries (default 10)

	BEND:IN20:451:TRIMSETTLE
	Ulong
	mgntTrim.db
	Trim Settling time ()

	BEND:IN20:451:TRIMTRYCNT
	Ulong
	mgntTrim.db
	# trim tries (at least 3 for trim type of three-linear)

	BEND:IN20:451:TRIMTOD
	timestamp
	mgntTrim.db
	Last trim time (KTIM)

	(Control):

	BEND:IN20:451:CTRL=2 
	
	
	Initiate trim

	(Readback):

	BEND:IN20:451:BDESPREVTRIM
	Float
	mgntPhy.db
	BDES from last trim (used for undo function)

	
	
	
	

	Calibration:                    

	(Configuration):

	BEND:IN20:451:CALBIMIN
	Float
	mgntCalb.db
	Calb min current (IMMS[1])

	BEND:IN20:451:CALBIMAX
	Float
	mgntCalb.db
	Calb max current (IMMS[2])

	(Control):
	
	
	

	BEND:IN20:451:CTRL=3 
	
	
	Initiate calibration

	(Readback):

	BEND:IN20:451:CALBOK
	Ushort
	mgntCalb.db
	1=Calb is good; 0=not good

	BEND:IN20:451:CALBGOODFIT
	Float
	mgntCalb.db
	Calb good fit

	BEND:IN20:451:CALBTOD
	timestamp
	mgntCalb.db
	Calb time of day

	BEND:IN20:451:CALBOFFSET
	Float
	mgntCalb.db
	Calc’ed (theoretical)offset 

	BEND:IN20:451:CALBSLOPE
	Float
	mgntCalb.db
	Calc’ed slope (I-DAC conv)

	BEND:IN20:451:OFFSET
	Float
	mgntCalb.db
	Measured offset during calb 

	BEND:IN20:451:SLOPE
	Float
	mgntCalb.db
	Measured slope during calb

	
	
	
	

	Power Supply – Ethernet PSC:

	Note: later we may  have PVs under headings All PSCs, EPSC only, MCOR only, Soft only …TBD

	Control:

	BEND:IN20:451:ICTRL
	Float
	mgntRaw.db
	Set PS current

	BEND:IN20:451:OUTOFSERVICE
	Ushort
	mgntHsta.db
	1=Out of service; 

0 = In-service

	BEND:IN20:451:IRAMPRATE
	Float
	mgntRaw.db
	Ramp Rate (amps/sec)

	Readback:

	BEND:IN20:451:STATE
	Ushort
	mgntEPSC.db
	1=PS On; 0 = PS OFF

	BEND:IN20:451:READY
	Ushort 
	mgntEPSC.db
	1=Ready; 0=Not ready

	BEND:IN20:451:MODE
	Ushort
	mgntEPSC.db
	1=Remote; 0 = Local

	BEND:IN20:451:IRIPLOK
	Float
	mgntEPSC.db
	ripple current OK

	BEND:IN20:451:MGNT0STATUS
	Ushort
	mgntEPSC.db
	I/L 0 status:1=OK; 0=Fault 

	BEND:IN20:451:MGNT1STATUS
	Ushort
	mgntEPSC.db
	I/L 1 status:1=OK; 0=Fault 

	BEND:IN20:451:MGNT2STATUS
	Ushort
	mgntEPSC.db
	I/L 2 status:1=OK; 0=Fault 

	BEND:IN20:451:MGNT3STATUS
	Ushort
	mgntEPSC.db
	I/L 3 status:1=OK; 0=Fault 

	BEND:IN20:451:IACTSTATUS
	Ushort
	mgntEPSC.db
	Xduct1 I/L: 1=OK; 0=Fault

	BEND:IN20:451:IMONSTATUS
	Ushort
	mgntEPSC.db
	Xduct2 I/L: 1=OK; 0=Fault

	BEND:IN20:451:IGNDSTATUS
	Ushort
	mgntEPSC.db
	Gnd Curr: 1=OK; 0=Fault

	BEND:IN20:451:FAULTSTATUS
	Ushort
	mgntEPSC.db
	Fault Latch: 1=OK; 0=Fault

	BEND:IN20:451:PS0STATUS
	Ushort
	mgntEPSC.db
	PS 0: 1=OK; 0=Fault

	BEND:IN20:451:PS1STATUS
	Ushort
	mgntEPSC.db
	PS 1: 1=OK; 0=Fault

	BEND:IN20:451:PS2STATUS
	Ushort
	mgntEPSC.db
	PS 2: 1=OK; 0=Fault

	BEND:IN20:451:PS3STATUS
	Ushort
	mgntEPSC.db
	PS 3: 1=OK; 0=Fault

	BEND:IN20:451:CALBSTATUS
	Ushort
	mgntEPSC.db
	PS 3: 1=OK; 0=Fault

	BEND:IN20:451:HWSTATUS
	Ushort
	mgntEPSC.db
	HW: 1=OK; 0=Fault

	BEND:IN20:451:INFOMSG
	string
	mgntEPSC.db
	Last text message

	BEND:IN20:451:IACTINP
	Float
	mgntEPSC.db
	Xduct. 1 current

	BEND:IN20:451:IDAC
	Float
	mgntEPSC.db
	DAC current

	BEND:IN20:451:IGND
	Float
	mgntEPSC.db
	Ground current

	BEND:IN20:451:PSVOLT
	Float
	mgntEPSC.db
	Output voltage

	BEND:IN20:451:CONTROLTEMP
	Float
	mgntEPSC.db
	Control Temperature

	BEND:IN20:451:SPAREVOLT
	Float
	mgntEPSC.db
	Spare voltage

	BEND:IN20:451:ADCOFFSET
	Float
	mgntEPSC.db
	ADC Offset (%)

	BEND:IN20:451:ADCGAIN
	Float
	mgntEPSC.db
	ADC Gain (%)

	BEND:IN20:451:DACOFFSET
	Float
	mgntEPSC.db
	DAC Offset (%) ; same as

CALBOFFSET

	BEND:IN20:451:DACGAIN
	Float
	mgntEPSC.db
	DAC Gain (%); same as

CALBSLOPE

	BEND:IN20:451:RESETCODE
	Long
	mgntEPSC.db
	Last reset code

	BEND:IN20:451:STATEOFFCODE
	Long
	mgntEPSC.db
	Last turn-off code

	BEND:IN20:451:SELFTESTCODE
	Long
	mgntEPSC.db
	Self-test error code

	BEND:IN20:451:CALBCODE
	Long
	mgntEPSC.db
	Calb error code

	BEND:IN20:451:IPADDRESS
	String
	mgntEPSC.db
	IP Address

	BEND:IN20:451:CHASSIS
	Long
	mgntEPSC.db
	Chassis type

	BEND:IN20:451:SERIALNUMBER
	String
	mgntEPSC.db
	Serial Number

	BEND:IN20:451:MAGNETID
	String
	mgntEPSC.db
	Magnet ID

	BEND:IN20:451:FWVERSION
	String
	mgntEPSC.db
	FW Version number

	BEND:IN20:451:COMMANDCNT
	Long
	mgntEPSC.db
	Ethernet command count

	BEND:IN20:451:IACTV2I
	Float
	mgntEPSC.db
	Xduct 1 V/I constant

	BEND:IN20:451:IMONV2I
	Float
	mgntEPSC.db
	Xduct 2 V/I constant

	BEND:IN20:451:IGNDV2I
	Float
	mgntEPSC.db
	Gnd current V/I constant

	BEND:IN20:451:PSVOLTV2V
	Float
	mgntEPSC.db
	PS V/V constant

	BEND:IN20:451:PSVOLTREF
	Float
	mgntEPSC.db
	PS referenct voltage

	
	
	
	

	NOTE: any analog PV postfixed with:
	
	
	

	        .EGU
	String[16]
	
	Engineering units

	        .DRVH
	Float
	
	High limit

	        .DRVL
	Float
	
	Low limit

	        .PREC
	Float
	
	Precision


* Full path for database file name = /afs/slac/g/lcls/epics/site/src/micro/epicsmgnt/Db

Discussion

· Note (again): For a list of all LCLS magnet names and  their associated capabilities, refer to Kristi’s Magnet Database Information spreadsheet: 

http://lcls-dev/tiki-index.php?page=LCLS+Magnet+PS+and+Controls+Subsystem , under Magnet Specifications heading on LCLS Magnet Controls wiki page.
· To set BDES desired field:

Set  BEND:IN20:451:BDES = <desired field>,  within low limit =
       BEND:IN20:451:BCTRL.DRVL , and high limit = BEND:IN20:451:BCTRL.DRVH. 

This setpoint must be followed up with a function command – see values described in table above for BEND:IN20:451:FUNC.  Engineering unit can be read in BEND:IN20:451:EGU.
· To Perturb : 
Set BEND:IN20:451:BCTRL to within limits BEND:IN20:451:BCTRL.DRVL to .DRVH. This one command sets BDES desired field and perturbs as well. 
(Alternate: set BEND:IN20:451:BDES first, then set BEND:IN20:451:CTRL = 6)

· To perform any magnet Function:

· To Trim:                BEND:IN20:451:FUNC = 2 (also see Trim Scenerio below)
· To Calibrate:       BEND:IN20:451:FUNC = 3

· To Standardize:   BEND:IN20:451:FUNC = 4

· To Degauss:        BEND:IN20:451:FUNC = 5 (one quad only to start)

· To Perturb:          see “To Perturb” bullet above

· To Zero PS:         BEND:IN20:451:FUNC = 7 (zeroes dac prior to turn off)
· To Reset PS interlocks: BEND:IN20:451:FUNC = 8

· To Turn On PS:   BEND:IN20:451:FUNC = 9

· To Turn Off PS:  BEND:IN20:451:FUNC = 10

· To check when any (perturb, trim, stdz, etc) Function has completed:

Done when BEND:IN20:451:BUSY = 0; busy when BEND:IN20:451:BUSY = 1.

This can be implemented as a monitor on BEND:IN20:451:BUSY.
· To read BACT actual field:

Read BEND:IN20:451:BACT for actual field. (More stable after any function when BEND:IN20:451:BUSY=0.)
· To check state before using device:

Read BEND:IN20:451:BUSY to make sure =0 – not busy.

Optional: Read BEND:IN20:451:UNAVAILABLE to make sure = 0 – available.

BEND:IN20:451:UNAVAILABLE = 1 when PS off or out of service, or feedback control is ON.

Note:  Transparent to this API, if a function is issued that can’t be done, such as a trim on a device that has trim disabled (BEND:IN20:451:TRIMDISABLE=1), or if  calibration is required (BEND:IN20:451:CALBDISABLE=0) and device hasn’t been calibrated (BEND:IN20:451:CALBOK=0), or if the device is unavailable 

(BEND:IN20:451:UNAVAILABLE =1) , an error is issued in BEND:IN20:451:CTRLSTATE.RVAL after the function is set via BEND:IN20:451:FUNC. Thus, depending on functionality, the user doesn’t  have to check status, other than BUSY, prior to issuing a command. The user should always check BEND:IN20:451:CTRLSTATE.RVAL after issuing a command to see if it was successful.
· To check status after function completes:
Read BEND:IN20:451:CTRLSTATE.RVAL when BEND:IN20:451:BUSY=0 (not busy) for relevant status codes:

· 0=  Done/OK (Successful)

· 6=  Error

· 7 = Timeout

· 8 = Abort

· 9 = Disabled

· In addition -Read BEND:IN20:451:BACTLIMITS.F to see if  BDES/BACT is out of tolerance, if relevant to the function (ie for trim, perturb) 
· Example Trim Sequence of events : 
Read BEND:IN20:451:BUSY to see if =0, NOT busy
Set BEND:IN20:451:BDES to within limits BEND:IN20:451:BCTRL.DRVL to 
.DRVH. 
Set BEND:IN20:451:CTRL = 2. (will cause BEND:IN20:451:BUSY to set, =1)
Monitor BEND:IN20:451:BUSY for value = 0.
Read BEND:IN20:451:CTRLSTATE.RVAL; =0 if trim was successful; = non-zero if error occurred.

Optional:

Read BEND:IN20:451:BACT for actual field; BEND:IN20:451:BMON etc
Read BEND:IN20:451:BACTLIMITS.F to see if the trim is out of tolerance.
Read BEND:IN20:451:?? TBD for power supply interlock status…
Etc.

· To turn on Feedback Control (when BEND:IN20:451:FBCKAVAIL=1):
Set desired feedback field BEND:IN20:451:BFBCK to within the limits of  BEND:IN20:451:BCTRL.DRVL and .DRVH.  This one command will perturb as well as set desired field. Set BEND:IN20:451:BFBCKCTRL=1 to turn feedback on, if not already on. Done when BEND:IN20:451:BUSY = 0.  (This can be implemented as a monitor on BUSY)

· To perform one Function on a group of magnets at once (per ioc) – use multi-select control:
If  MGNT:IN20:451:BUSY =0, multi-select function is available for use.

Deselect all magnets in ioc first by setting MGNT:IN20:451:ALLMGNTS = 0.
Repeat: if  BEND:IN20:451:BUSY =0,  magnet may be selected by setting its BEND:IN20:451:SELECT =1.  MGNT:IN20:1:SELECTCNT contains number of selected magnets in the ioc.
Perform desired group function by setting MGNT:IN20:1:FUNC=value.
All units are complete when master MGNT:IN20:1:BUSY=0.

MGNT:IN20:1:CTRLSTATE.RVAL contains worst severity status/error codes from all devices included.
What else would you like more detail on?

