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Scope

This document specifies FESA classes interface of the beam position monitoring (BPM) subsystem.
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1. INTRODUCTION

1.1. PURPOSE

This document specifies the class structure and their required properties. Every property is detailed
in terms of structure, supported values and expected behavior.

1.2. SCOPE

This document specifies only the BPM interfaces. The way to develop classes in FESA or any other

framework and how to deploy them is not covered here.

1.3. IMPLEMENTATION FRAMEWORK

Even tough the descriptions given here are based on the FESA framework, the interfaces are at the
CMW level. Therefore, any front-end framework providing CMW data objects with the right

structure could be usable.

Interfaces use property structure as used in OASIS specification defined by CERN [2].

LM
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2. INTERFACE STRUCTURE

There are two interfaces to be implemented, BPMMaster and BPM. Their relationship is depicted
on figure below.

An interface exposed by a FESA dass,

Figure 1: BPMMaster & BPM interfaces

The BPMMaster interface controls a group of BPMs.

- Uy
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3. PROPERTY STRUCTURE

The following two chapters specify the BPMMaster & BPM property interface. They give for each
property: a short description, expected behavior, and the fields that must be present in get and set.

3.1. RANGE

As shown in Figure 2, we define two concrete types of settings: The ContinuousSetting that
can take any value from a minimum to a maximum and the DiscreteSetting that can take only

values enumerated in the valueRange array.

Setting
Bvale : T
ContinuousSetting DiscreteSetting
valueMin : T &JvalueRange : T[]
EBvalueMax : T

Figure 2: Setting types (reprinted from [2])

Of course, the CMW being based on data maps and not objects, a mapping between the object-
oriented view and the data map view is needed (depicted in figure 3). A Boolean is added to let the
CMW client know what sub-type of Setting was serialized.

Setting
Bvalue : T

ContinuousProperty_DataType
| BBvalue : T
Emin: T
Continuous Setting max T
BSvalueMin : T —
B5valueMax : T

Z% <<Structure>>

E8discrete : bool = false

<<Structure>>
DiscreteProperty_DataType
DiscreteSetting Bvalue : T

&vaueRange T —— —— —— —— ——[&range : T]
= %10 &Hdiscrete : bool = true

LM
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Figure 3: Mapping between Setting type and RDA data (reprinted from [2])

The following fields must be present in all properties representing a setting except for Boolean

where the range is quite obvious.

Discrete setting Continuous settings
value value
discrete = true discrete = false
range min
max

Table 1: Property fields

Note only the value entry must be sent (and should be expected) for a set of a setting property.

3.2. DEFAULT VALUE

The default value is the value to use when a property is not applicable. In such a case, the value and

min/max or range value contain the default value.

3.3. NOTIFICATION

The classes implementing the interfaces must notify the properties on-change only. So, for example,
a set of a property with a value equal to the current value must not trigger a notification. Also, if a
property value or range changes because of a change in another property, the classes must notify

the modified property.

- Uy
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4. BPMMASTER INTERFACE

4.1. BPMs

The BPMs property is a read-only property that returns the list of BPMs names linked to the
BPMMaster. Typically, this list is computed run-time from FESA XML instantiation configuration.

4.1.1. Fields

® value: char[][]. Channel device names. Read-Only.

4.2. AuxXiLIARYBPM

The AuxiliaryBPMs property is a read-only property that returns auxiliary BPM name linked to the
BPMMaster. Typically, this name is computed run-time from FESA XML instantiation

configuration.

4.2.1. Fields

® value: char[]. Auxiliary BPM device name. Read-Only.

4.3. VIRTUALACCELERATORINFO

The VirtualAcceleratorlnfo property is a read-only property that contains data about the current

selected virtual accelerator.

4.3.1. Fields

® description: char[]. Virtual accelerator description. Read-Only.

4.4. AMPLIFIERGAIN

The AmplifierGain property controls the gain of all BPM amplifiers.

4.4.1. Fields

Fields of a DiscreteSetting property. Type signed char.

4.4.2. Supported value

Set of valid gain values. Default value: Odb.

LM
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4.5. STARTEVENT

The StartEvent property controls PTIF timing configuration — it specifies start event.

4.5.1. Fields

Fields of a DiscreteSetting property. Type char|].

4.5.2. Supported value

Set of valid start event numbers.

4.6. STOPEVENT

The StopEvent property controls PTIF timing configuration — it specifies stop event.

4.6.1. Fields

Fields of a DiscreteSetting property. Type char|].

4.6.2. Supported value

Set of valid stop event numbers.

4.7. STARTDELAY

The StartDelay property controls delay after start event.

4.7.1. Fields

Field of a ContinuousSetting property. Type long.

4.7.2. Supported value

Any positive value in the range. Default value: Oms.

4.8. VIRTUALACCELERATOR

The VirtualAccelerator property selects virtual accelerator.

4.8.1. Fields

Field of a DiscreteSetting property. Type signed char.

- Uy
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4.8.2. Supported value

Set of valid virtual accelerator numbers for current super-cycle.

4.9. STATUS

The Status property is a read-only property that contains status information.

4.9.1. Fields

Fields of a DiscreteSetting property. Type chatl].
4.8.2.  Supported value

® RUNNING: acquisition is running.

¢ STOPPED: acquisition stopped (also initial state).

o ERROR: unexpected error state.

4.10. AcauisiToNMODE

The AcquisitonMode property is a property that selects acquisition mode on all BPMs. Property is
read-only when acquisition is in progress, i.e. Status property equals RUNNING.

4.10.1. Fields

Fields of a DiscreteSetting property. Type charl].

4.10.2. Supported value

e BUNCH_TO_BUNCH_MODE: bunch to bunch mode.
¢ RAW_MODE: raw mode.
e Z7ERO_CALIBRATION_MODE: zero calibration mode.

¢ POSITION_OFFSET_CALIBRATION_MODE: position offset calibration mode.

4.11. OPERATIONMODE

The OperationMode property is a property that selects operation mode on all BPMs. It is
applicable only for Bunch to bunch data mode. Property is read-only when acquisition is in
progress, i.e. Status property equals RUNNING.

LM
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4.11.1. Fields

Fields of a DiscreteSetting property. Type charf[].

4.11.2. Supported value

¢ CONTINUOUS: continuous mode of running (cycle by cycle).

® ONE_SHOT: one shot and then stop.

4.12. ARCHIVE

The Archive property controls archive options for all BPMs.

4.12.1. Fields

Fields of a DiscreteSetting property. Type charf[].

4.12.2. Supported value

e DISABLED: archiving is disabled
® ASCII: archiving in ASCII file

e BINARY: archiving in binary file

4.13. RuN

The Run property is used to arm/unarm all BPMs. When BPM is in arm state is waits for start/stop

signals from PTIF.

4.13.1. Fields

Fields of a DiscreteSetting property. Type charf[].

4.13.2. Supported value

® ON: BPMs are armed.

¢ OFF: BPMs are unarmed.

- Uy
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5. BPM INTERFACE

5.1. POsSITION

The Position property is a read-only property that returns a position number in a ring (0 is a

position of the first BPM after injection).

5.1.1. Fields

® value: signed char. BPM position in a ring. Read-Only.

5.2. STATUS

The Status property is a read-only property that contains status information.

5.2.1. Fields

Fields of a DiscreteSetting property. Type char[].

5.2.2. Supported value

¢ RUNNING: acquisition is running,.
® STOPPED: acquisition stopped (also initial state).

¢ ERROR: unexpected error state.

5.3. EXPERTINFO

The Expertlnfo property contains expert related information about the BPM. The property is read-

only.

5.3.1. Fields

® ip: IP address of the BPM. char[4] type.

® port: UDP port used by BPM. short type.

5.4. AMPLIFIERGAIN

The AmplifierGain property controls the gain of the BPM amplifier.

Copyright © 2008 by Cosylab Page 15 of 28
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5.4.1. Fields

Fields of a DiscreteSetting property. Type signed char.

5.4.2. Supported value

Set of valid gain values. Default value: Odb.

5.5. AcQuISITONMODE

The AcquisitonMode property is a property that selects acquisition mode. Property is read-only
when acquisition is progress, i.e. Status property equals RUNNING.

5.5.1. Fields

Fields of a DiscreteSetting property. Type charf[].

5.5.2. Supported value

e BUNCH_TO_BUNCH_MODE: bunch to bunch mode.
e RAW_MODE: raw mode.
e Z7ERO_CALIBRATION_MODE: zero calibration mode.

e POSITION_OFFSET_CALIBRATION_MODE: position offset calibration mode.

5.6. OPERATIONMODE

The OperationMode property is a property that selects operation mode. It is applicable only for
Bunch to bunch data mode. Property is read-only when acquisition is in progress, ie. Status
property equals RUNNING.

5.6.1. Fields

Fields of a DiscreteSetting property. Type charf[].

5.6.2. Supported value

¢ CONTINUOUS: continuous mode of running (cycle by cycle).

® ONE_SHOT: one shot and then stop.

- Uy
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5.7. ACQUISITION

The Acquisition property is triggered at the end of each cycle. It returns information about the
acquisition. Property itself does not provide any acquired data. Specific actions should be used to
get the data on demand. The property is read-only.

5.7.1. Fields

* missedCycleCount: increments if cycle is missed (not completely acquired). Type long.
¢ bunchDataCount: number of bunch data acquired. Type long,.
® acquistionlength: time in ms of length of the acquisition (time of the last bunch). Type float.

® cycleStamp: UTC timestamp of the cycle. Type long long.

5.8. ZEROLINECALIBRATION

The ZeroLineCalibration property takes care of zero line calibration.

5.8.1. Fields

e lastCalibrationData: date of last calibration. Read-only. Type long long.

® status: status of calibration. Read-only. Type bool.

® save: Boolean flag to save the acquired zero line values. Type bool.

® reset: Boolean flag to reset zero line values to zero. Type bool.

® binSize: number of samples to acquire to calculate (average) zero line value. Type long.

e value: (left, right, up, down) value. Read only. Type short[4].

5.9. POSITIONOFFSETCALIBRATION

The PositionOffsetCalibration property takes care of position offset calibration.

5.9.1. Fields

¢ lastCalibrationData: date of last calibration. Read-only.
® status: status of calibration. Read-only. Type bool.
® save: Boolean flag to save the acquired position offset values. Type bool.

® reset: Boolean flag to reset position offset values to zero. Type bool.

LM
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® binSize: number of samples to acquire to calculate (average) position offset value. Type long.

® value: (x,y) value. Read only. Type float[2].

5.10. TUNEFFTWINDOWSIZE

The TuneFFTWindowSize property sets number of bunch data (samples) to be used to calculate

FFT. Read-only during acquisition.

5.10.1. Fields

Fields of a DiscreteSetting property. Type long.

5.10.2. Supported value

Set of valid sizes. Default 1024.

5.11. TUNEFFTMODE

The TuneFFTMode property controls how FFT is calculated.

5.11.1. Fields

Fields of a DiscreteSetting property. Type charf[].

5.11.2. Supported value

e BUNCH_BY_ BUNCH: all bunches are used for FFT calculation

e TURN_BY_TURN: only one bunch is used for FFT calculation

5.12. HARMONIC

The Harmonic property is used to control harmonic value.

5.12.1. Fields

Field of a ContinuousSetting property. Type short.

5.12.2. Supported value

Any positive value in the range. Default value: 4.

- Uy
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5.13. ARCHIVE

The Archive property controls archive options for BPM.

5.13.1. Fields

Fields of a DiscreteSetting property. Type chatl].

5.13.2. Supported value

¢ DISABLED: archiving is disabled
® ASCII: archiving in ASCII file

¢ BINARY: archiving in binary file

5.14. RuN

The Run property is used to arm/unarm BPM. When BPM is in arm state it waits for start/stop
signals from PTIF.

5.14.1. Fields

Fields of a DiscreteSetting property. Type chatl].

5.14.2. Supported value

e ON: BPM is armed.

e OFF: BPM is unarmed.

5.15. ACTION GETLOADSTATUS(BINSIZE, START, END, UNIT, POINTS)

Get BPM underload and ovetload status.

5.15.1. Arguments

® binSize: average bin size (> 0). Type long.
® start: start offset in the cycle. Type double.
® end: end offset in the cycle. Type double.

® unit: start and end argument unit. Type enum (BUNCH_INDEX, TIME_MS). If TIME_MS
returned data will be interpolated over time so that they will fit equidistant time X axis.

® points: number of points to be returned. Type long.

LM
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5.15.2. Returns

Underload and overload status bits (u4, u3, u2, ul, o4, 03, 02, ol). Type char]].

5.16. ACTION GETTRENDX(BINSIZE, START, END, UNIT, POINTS)

Get BPM X positions in mm over time.

5.16.1. Arguments

See getlLoadStatus() action arguments description.

5.16.2. Returns

X positions. Type float[].

5.17. ACTION GETTRENDY (BINSIZE, START, END, UNIT, POINTS)

Get BPM Y positions in mm over time.

5.17.1. Arguments

See getlLoadStatus() action arguments description.

5.17.2. Returns

Y positions. Type float]].

5.18. ACTION GETTRENDXY(BINSIZE, START, END, UNIT, POINTS)

Get BPM (X, Y) positions in mm over time. Also used to get closed orbit data.

5.18.1. Arguments

See getLoadStatus() action arguments description.

5.18.2. Returns

(X,Y) positions. Type float[2]]].

5.19. ACTION GETBUNCHWINDOW (START, END, UNIT, POINTS)

Get bunch windows (t2 - t1) in ms within the cycle, used for consistency check of data.

- Uy
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5.19.1. Arguments

® start: start offset in the cycle. Type double.
¢ end: end offset in the cycle. Type double.

® unit: start and end argument unit. Type enum (BUNCH_INDEX, TIME_MS). If TIME_MS
returned data will be interpolated over time so that they will fit equidistant time X axis.

® points: number of points to be returned. Type long.

5.19.2. Returns

Type long]].

5.20. ACTION GETINTENSITY (START, END, UNIT, POINTS)

Get intensity within the cycle.

5.20.1. Arguments

See getBunchWindow() action arguments description.

5.20.2. Returns

Type long]].

5.21. ACTION GETTUNEX (BUCKET, START, UNIT, POINTS)

Get tune of X positions. Property TuneFFTWindowSize defined number of points to be used (and
returned) to calculate FFT.

5.21.1. Arguments

. bucket: select bucket (bunch number) for turn by turn mode, if negative (-1) bunch by bunch

mode is used.
. start: start offset in the cycle. Type double.
. unit: start and end argument unit. Type enum (BUNCH_INDEX, TIME_MS) .

. points: number of points to be returned. Type long.

5.21.2. Returns

Type float]].
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5.22. ACTION GETTUNEY (BUCKET, START, UNIT, POINTS)

Get tune of Y positions.

5.22.1. Arguments

See getTuneX().

5.22.2. Returns

Type float[].

5.23. ACTION GETTUNEQXQY (BUCKET, START, END, UNIT)

Get (X, Y) tune.

5.23.1. Arguments

. bucket: select bucket (bunch number) for turn by turn mode, if negative (-1) bunch by bunch
mode is used.

. start: start offset in the cycle. Type double.
. end: end offset in the cycle. Type double.
. unit: start and end argument unit. Type enum (BUNCH_INDEX, TIME_MS).

5.23.2. Returns

Type float[][2].

5.24. ACTION GETENVELOPEDTRENDX (BUCKET, START, END, UNIT,
POINTS)

Get enveloped trend of X positions.

5.24.1. Arguments

. bucket: select bucket (bunch number) for turn by turn mode, if negative (-1) bunch by bunch

mode is used.

. start: start offset in the cycle. Type double.

. end: end offset in the cycle. Type double.

. unit: start and end argument unit. Type enum (BUNCH_INDEX, TIME_MS).

*  points: number of points to be returned. Type long,.
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5.24.2. Returns

(min, max) arrays. Type float[2][].

5.25. ACTION GETENVELOPEDTRENDY(BUCKET, START, END, UNIT,
POINTS)

Get enveloped trend of Y positions.

5.25.1. Arguments

See getEnvelopedTrendX() arguments.

5.25.2. Returns

(min, max) arrays. Type float[2][].

5.26. ACTION GETTUNESX (BUCKET, BINSIZE, START, END, UNIT, POINTS)

Get array of tunes for X position.

5.26.1. Arguments

. bucket: select bucket (bunch number) for turn by turn mode, if negative (-1) bunch by bunch

mode is used.

. binSize: sum bin size. Type long.

. start: start offset in the cycle. Type double.

. end: end offset in the cycle. Type double.

. unit: start and end argument unit. Type enum (BUNCH_INDEX, TIME_MS).

. points: number of points to be returned (X axsis). Type long,.

5.26.2. Returns

(index/time of bunch/turn, tune) array. Type float[][].

5.27. ACTION GETTUNESY (BUCKET, BINSIZE, START, END UNIT, POINTS)

Get array of tunes for Y position.

5.27.1. Arguments

See getTunesX() arguments.
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5.27.2. Returns

(index/time of bunch/tutn, tune) array. Type float[][].

5.28. ACTION GETPHASEADVANCE (START, END, UNIT, POINTS)

Get phase advance.

5.28.1. Arguments

. start: start offset in the cycle. Type double.
. end: end offset in the cycle. Type double.
. unit: start and end argument unit. Type enum (BUNCH_INDEX, TIME_MS).

. points: number of points to be returned. Type long.

5.28.2. Returns

Type float[].

5.29. ACTION GETBUNCHDATA (STARTINDEX, ENDINDEX)

Get bunch data, used for phase advance calculation.

5.29.1. Arguments

*  startlndex: start offset index in the cycle. Type double.

. endIndex: end offset index in the cycle. Type double.

5.29.2. Returns

Type byte[]|2]. (each bunch consists of 96-bit data)
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6. AUXILIARY BPM INTERFACE

6.1. STATUS

The Status property is a read-only property that contains status information.

6.1.1. Fields

Fields of a DiscreteSetting property. Type char[].

6.1.2. Supported value

¢ RUNNING: acquisition is running,.
® STOPPED: acquisition stopped (also initial state).

¢ ERROR: unexpected error state.

6.2. EXPERTINFO

The Expertlnfo property contains expert related information about the BPM. The property is read-
only.

6.2.1. Fields

® ip: IP address of the BPM. char[4] type.

® port: UDP port used by BPM. short type.

6.3. AcaQuisiTONMODE

The AcquisitonMode property is a property that selects acquisition mode. Property is read-only
when acquisition is in progress, i.e. Status property equals RUNNING.

6.3.1. Fields

Fields of a DiscreteSetting property. Type charl].

6.3.2. Supported value

e BUNCH_TO_BUNCH_MODE: bunch to bunch mode.
¢ RAW_MODE: raw mode.

e Z7ERO_CALIBRATION_MODE: zero calibration mode.
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e POSITION_OFFSET_CALIBRATION_MODE: position offset calibration mode.

6.4. ACQUISITION

The Acquisition property is triggered at the end of each cycle. It returns information about the
acquisition. Property itself does not provide any acquired data. Specific actions should be used to
get the data on demand. The property is read-only.

6.4.1. Fields

® missedCycleCount: increments if cycle is missed (not completely acquired). Type long.
¢ bunchDataCount: number of bunch data acquired. Type long.
® acquistionLength: time in ms of length of the acquisition (time of the last bunch). Type float.

® cycleStamp: UTC timestamp of the cycle. Type long long.

6.5. ARCHIVE

The Archive property controls archive options for BPM.

6.5.1. Fields

Fields of a DiscreteSetting property. Type charf[].

6.5.2. Supported value

e DISABLED: archiving is disabled
e ASCII: archiving in ASCII file

® BINARY: archiving in binary file

6.6. RUN

The Run property is used to arm/unarm BPM. When BPM is in arm state it waits for start/stop
signals from PTIF.

6.6.1. Fields

Fields of a DiscreteSetting property. Type charf[].
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6.6.2. Supported value

e ON: BPM is armed.

e OFF: BPM is unarmed.

6.7. ACTION GETSIGNAL(SIGNAL, BINSIZE, START, END, UNIT, POINTS)

Get BPM underload and ovetload status.

6.7.1. Arguments

® signal: selects which signal to get (1-4). Type long.
® DbinSize: average bin size (> 0). Type long.

® start: start offset in the cycle. Type double.

® end: end offset in the cycle. Type double.

® unit: start and end argument unit. Type enum (BUNCH_INDEX, TIME_MS). If TIME_MS
returned data will be interpolated over time so that they will fit equidistant time X axis.

® points: number of points to be returned. Type long.

6.7.2. Returns

Type float]].
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7. DOCUMENT PROPERTIES
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