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Applications by the APP group

Applications provided by APP will cover all standard operation software
for controlling the accelerators used in the central
and local control rooms of FAIR

* modular and distributed SW architecture

* all processes are data driven

* separation of concerns, MVC, logic in central or distributed services
* usage of code templates, libraries, widgets, prefilled components

* Java with JavaFX as GUI technology
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chedulingApp

Schedule Planning

Scheduling App @ PRO

Pattern EMPTY_20231031_143000

== @] [3

M3 Remore ouplcate
f = Edit beamline ~ X
Unfnihed Chain #1 - .
Contained rings and transfer lines Unfinished Chain #1
ss100 = Beamiine ()

Edi.

eamPro

uction

Chains

Scheduling App @ PRO A - OX%
& .
:
) R e vy L Z % &
Newpatiern e suppy

GSl patterns

SIS18_FAST HHT 20230915 113515

SIS18_FAST_RF_SYNC_COMMISSIONING
51518 RING (FAST)

DAL 300.0 MeV/u N 1.93 GeV/u

Scheduled Scheduled

U-1 503 U-1 508

SIS18_SLOW_HFS 2023083112415 SIS18_FAST HHD_20231020_105726

SIS18_FAST_TE_ESR_STRIPPER_TEST_20230905_111931
ESR via T (FAST)
208phE7 275.0 MeV/u

Scheduled

SIS18_SLOW_HTA_20231006_111858

U-1 505

Scheduled

51518 SLOW_HADES 20230901_103512

“OArIE 1.0 GeV/u
U-1 501

SIS18_SLOW_HTP_20230927_140528

Cryring patterns

CRYRING_D_mmi_fast
YRE (FAST)

v 2H* 293.0 keV/u
Scheduled

2 supply

W Facity successfully supplied

“OAr19* 500.0 MeV/u v “0Ar10+ 300.0 MeV/u 250.0 MeV/u “OAr10% 500.0 MeV/u
Scheduled U oso Scheduled U s Scheduled i Scheduled U osos
SIS100 patterns
STRINGTEST._CBM STRINGTEST_PROTON STRINGTEST.RIB_MAX_ENERGY STRINGTEST_TIANGULAR MAX ENERGY
SIST00_RING (KO) SIS100_RING (FAST) RING (KO) SIST00_RING (FAST)
v 197AUT 11,13 GeViu v TH 27.6 GeV/u v ey 27 GeV/u 2R 27 GeViu
scheduled Scheduled Scheduled Scheduled
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BSS Control

¢ Qverview of scheduled beams and their execution status
¢ Switch Beam execution on/off

Refresh PatternGroups

BSS Control @ PRO

All PatternGroups -

Data Supply Results

A — O X

Couple/Decouple Patterns

About

GSI|
patterns

W~

SIs100
patterns

%W

SIS18_FAST_HHT_20230915_113515

ST s |

n 40Ar1+ 300.0 MeV/u

@ NO_BEAM

uU-1 503

1x oﬂ

SIST8_FAST_RF_SYNC_COMMISSIONING
“ 14N7+ 1,93 GeVu
o

u-1 s08

1x oe

1518_FAST_TE_ESR_STRIPPER_TEST 20230905_111931 |

@ 208ppe7+  275.0 MeV/u
8 NO_BEAM
U-1 505

- @0

$1518_SLOW_HADES_20230901_103512
HADES (SLOW)

@ 40Ar18 1.0 GeViu
8 NO_BEAM

u-1 so1

1x oﬂ

SIS18_SLOW_HFS_20230831_124155

HFS (SLOW)

@ 40Artos 500.0 MeV/u

(<)

u-1 502

1x oﬂ

SIS18_FAST_HHD_20231020_105726

HHD (FAST)

@ 4OAr1e 300.0 MeV/iu

e

u-1 so7

1x oe

SIS18_SLOW_HTA_20231006_111858

HTA via TH (SLOW)
n AN+ 250.0 MeViu

(%)
1% oﬂ

SIST8_SLOW_HTP_20230927_140528

HTP via TH (SLOW)

@ ACArior 500.0 MeV/u

e

u-1 s09

1x oﬂ

STRINGTEST_CEM

@ SIST00_RING (KO) |

197AUTE 11,13 GeV/u

1% oo

STRINGTEST_PROTON

@ SISTO0_RING (FAST)

TH* 27.6 GeV/u
e
% o e

STRINGTEST_RIB_MAX_ENERGY

@ SISTO0_RING (KO)

BaY: 2.7 GeViu

e
1% oo

STRINGTEST_TIANGULAR_MAX_ENERGY

@ SIST00_RING (FAST)

23828+ 2.7 GeViu
NO_BEAM
ix (v)~)

Cryring
patterns

%

CRYRING_D_mmi_fast

2H* 293.0 keV/u

6 NO_BEAM
x 0

E
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ParamModi 1/3

¢ Trim settings

¢ Data supply of devices, but also of central systems (BSS, MASP, ..)

P>

m

ile Edit Extra Help

ParamModi (STANDARD) @ PRO

A O X

ParamModi - Resident | ParamModi - Expert | Trim

[ Contexts

o M CRYRING_2024_Marsh_N

o M ESR_SL_ISO_BREAKPOINT_August24
o SIS1B_FAST HHD_20220629_QKicke

STRINGTEST_CBM.C1

search | Ring extraction | Ring Injection | Ring magnets and RF_| Ring RF | Ring special | SIS100 String Test |

o M SIS18_FAST_RF_SYNC_C:
7 B STRINGTEST_CBM

=¥ STRINGTEST_CBM.C1
o W UL_POTI_20240826_135553
o=l UNILAC_NON_MUX
o W UNILAC UL SU_TKU_10
o B UNILAC_UL_SU_TKU_SWEEP_11
UNILAC_UL_US_US3_2
o M UNILAC_UN_UN_UN7 5
o M UNILAC_UN_UN_UN7 6
o B UNILAC_UR SU_TKU SIS18
o~ M UNILAC_UR_SU_UX0_3
o M UN_UML 9
o W UR_UY7_20240814_104614

Beam Parameters
Particle Symbol
Charge
Injection Energy
Target energy

Steerer
1S11KH1 Steerer Angle Injection
1S11KH1 Steerer Angle Flattop
1511KV1 Steerer Angle Injection
1511KV1 Steerer Angle Flattop

Lozau -]
[ 79
[ Lovests) eviu
[ Li1se10 eviu

’711 mrad
’711) mrad
’711 mrad
’711] mrad

Ramp Parameters
Ramping Speed
Rounding Time
waiting time (flattop)
Ramping Speed (INIT)
Rounding Time (INIT)
waiting time (beamout init)
Ramping Speed (RESET)
Rounding Time (RESET)
waiting time (beamout reset)

Currents
1S00MH Current Injection
1S00MH Current Flattop
1S00QD1F Current Injection
1S00QD1F Current Flattop
1S00KS2CV Current Injection
1S00KS2CV Current Flattop
1S11KH1 Current Injection
1S11KH1 Current Flattop
1511KV1 Current Injection
1511KV1 Current Flattop

Time Parameters
Cooling Time
Extraction Time

0.016] s
1.0/s

[ GoadTs
[ o005 005s
ool
[ o40lTs
[ 005 o009s
 oozls
[ sas2ms
[ o005 005s
 ods

1900.963
13072.5603
1048.1257
7379.1613
0.0

0.0
-27.77468
-170.47707
27.77488
170.47707

>P>»>»pP> P> P> P >P>D>

I_& Send to hardware v| ‘

Manipulate

3 Discard Changes

ﬁ HELMHOLTZ

Super-FRS Controls Workshop: Applications Overview

J.Fitzek

I GEMEINSCHAFT

== FAR

6/19



Screenshots: ParamModi 2/3

Screenshot: Menu -> Extra -> Show Data Supply Results

3 ParamModi (STANDARD} @ PRO E2) Data Supply Process Results A X
File Edit Extra Help

Show only errors Filter by text: Top-level grouping: | Device -
[g‘] Data Supply Process Results A~ X

Resident r ParamModi - Show only errors Filter by text: Top-level grouping: | Device -
v

[ Contexts
o B CRYRING_2024_Marsh_N
o B ESR_SL_IS0_BREAKPOINT_August24
o [l 5IS18_FAST_HHD_202205629_QKicker
o [l SIS18_FAST RF_SYNC_COMMISSIONIN
¢ M STRINGTEST_CBM
—# STRINGTEST_CBM.C1
o M UL_POTI_20240826_135553
o B UNILAC_NON_MUX
o B UNILAC_UL_SU_TKU_10
o [l UNILAC_UL_SU_TKU_SWEEP_11
o B UNILAC_UL_US_US3_2

4d vyvy vy yvyvvvwyew

NILAC_UN_UN_UN7 S

o B UNILAC_UN_UN_UN7_6

o M UNILAC_UR_SU_TKU_SIS18
o [ UNILAC_UR SU_UX0_3
N_UML 9

o B UR_UY7_ 20240814 104614

L LSA parameter 'G501DT_ML/Setting#dipoleFieldRamp' in context
‘SIS18_FAST_HHD_20220629_QKicker.C1.51S18 RING.BEAMOUT_INIT.1' (Selector
‘FAIR.SELECTOR.C=2:T=300:5=2:P=9')

Value calculated by LSA:

(double[][]:5x6) -» [0.0, 0.014, 0.118173, 0.0, 0.0, 0.0], [0.014, 0.046, 0.11817300000000003,
7.848151850620155E-7, 32.08153797452546, 0.0], [0.046, 0.154, 0.15102452, 2.0532202777777777, 0.0, 0.0],
[0.154, 8.186, ©.37277231000000033, 2.0532192151848125, -32.081537974525396, 0.8], [0.186, 0.226,
0.40562383, 0.0, 0.0, 0.0]

== e

-
1511KH1 Current Injection 27.77 The setting was calculated successfully.
1S11KH1 Current Flattop -170.47

JAPC parameter 'GS01DT_ML/Setting' in context

‘SIS18 FAST HHD_20220629 QKicker.C1.51S18 RING.BEAMOUT_INIT.1' (Selector
‘FAIR.SELECTOR.C=2:T=300:5: =9')

Setting sent:

maxRevolutionFrequency (double:1) -> 594174.2

dipoleFieldRamp (double[][]:5x6) -= [©.0, 0.814, 8.118173, 0.0, 8.0, 0.8], [0.814, 0.046,
0.11817300000000003, 7.848151850620155E-7, 32.08153797452546, 0.0], [0.046, ©.154, 0.15102452,
2.0532202777777777, 0.0, 0.0], [0.154, 0.186, 0.37277231000000033, 2.0532192151848125,
-32.0881537974525396, 6.0], [0.186, 0.226, 0.40562383, 6.0, 0.0, 0.0]

revolutionFrequencyRamp (double[][]:5x6) -= [0.8, 0.014, 150800.0, 6.6, 0.8, 0.08], [0.014, 0.046,
150000.0, -0.5832491594192106, 7083358.070286227, 0.0], [0.046, 0.154, 157253.34, 453333.5185185184, 0.0,
06.8], [0.154, 0.186, 206213.35999999996, 453334.33324915916, -7083358.070286199, 6.0], [0.186, 0.226,
213466.7, 8.8, 0.8, 0.0]

An exception occurred during data supply:

JapcParameterDriveResult [exception=cern.japc.core.ParameterException: Failed to connect to server
‘DCCT DU.sddsc@55" : failed to connect to “tcp://sddsc@55:13367°, parameterName=GS@1DT ML/Setting,
parameterValue=maxRevolutionFrequency (double:1) -> 594174.2

dipoleFieldRamp (double[1[]:5x6) -= [0.0, 0.014, ©.118173, 0.0, 0.0, 0.0], [0.014, 0.046,
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Screenshots: ParamModi 3/3

Screenshot: Trim Tab — Show Settings on all levels of the hierarchy

ParamModi (STANDARD) @ PRO A - 0OX

SiZ English October 9, 2024, 12:17 PM

Edit Extra Help

ParamModi - Resident r ParamModi - Expert | Trim

StandAloneContext Particle Transfer 4 Parameter selection - SIS100_RING
SI1S100_RING " Parameter Groups Type Groups Parameters
sea 7 orow_piewo Fiter.| ©
F
STRINGTEST CEM ™ | CORRH DKOL_RADIAL EOGICACTSA0R L]
CORRV J
ARCHIVED, BASIC, INIT, ... |v Select All DIPOLE IDOT
. KICKER _| I_POLYNOMIAL
Chains BeamProcess OCTUPOLE | koL
STRINGTEST_CBM.C1 C1.51S100_RING.BEAMOUT_INIT.1 (0->11200 OPTICS RampedHvPS/Setting
C1.51S100_RING.RING_INJECTION.1 (112000-> QUADCORR u
C1.51S100_RING.RING_RAMP.1 (128000->583 QUADRUPOLE UEDDY
C1.515100_RING.RING_PRE_EXTRACTION.1 (5 RE || lu_poLynOMIAL
C1.515100 RING.RING_EXTRACTION_KO.1 (63 SEXTUPOLE
C1.515100_RING.BEAMOUT_RESET.1 (163300 SYSTEM |
al T I 77| |[MMEPARAM - Sglacall
Select All Select All Select All Hierarchy || Show Field(s)

Setting part: ' Value ® Target () Correction Trim History | Time base: ® Pattern ) BeamProcess

1S00MH/I

% Trim
12000
100001 36 Trim point
8000

Abort Trim
6000
4000 Cancel Last Trim
2000+

Apply
T T T T
SES 1E6 1.5E6 2E6
[ Trim Expert Params

Graph l Table

fHELMHULTZ
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DeviceControl 1/3

¢ Control on device level
Reading status
Switching devices on / off B~ B Mg ot e
(Driving step motors, etc.) P —

Device has its pasition Device is powered off and/or has a
inside beam trajectory. status error.

If it is a measuring device it

should be able to measure.

by DeviceControl @ PRO A _Dox
: BSpeutsch [~ o. oktober 2024, 11:57
Kontext: STRINGTEST CBM.C1
Herkunft - Ziel: SIS100_RING 197AL79T 1078.5 MeV/u
Device has its position Device is online, powered on
Geratetabelle outside bzam trajectory. and has no status error
Keine Gerate fur Geratetabelle vorhanden
Device is offline Device is offline.

suche: l:l Geratestatus: Beschl.Abschnitt: Ringgerate: alle [~] | Piktogrammzeile ausblenden +

1S00QD1F  1S11KH1

1s11
Alle auswahlen Nichts wahlen | 0von 5 Geraten gewahit sollast Magn. Ein Aus Reset Status

Device is a stepping motor actuator
which s not in an cuter nor in an
inner position but in a defined
position in between,

Device is a pneumatic actuator
which is not in an outer nor in an
inner position but in an

» undesired position in between

o
fHELMHOLTZ
— : : Franthe IR IL FAIR
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DeviceControl 2/3

Screenshot: Show the Detailed Status Window of a device

Kontext: STRINGTEST CBM.C1

Herkunft — Ziel: SIS100 RING

Power: Ein
Steuerung: Remote

1S00MH: Geratestatus ~

1500MH

at keinen Statusfehler

Interlock: Nein

[OP-Ready: bereit

Status: 09 Oct 2024 10:06:21
Modulstatus: 09 Oct 2024 10:06:21

Geratetabelle

Suche: ’7

Geratm:yp:_‘ ‘

Keine Icons
auswahlen

LNV EWN-O

1o
1L

1IPJSCM1 2107 Unused

1k]SCM1 2108 Freilauf Last

14

ADC 1101_Comp gl
ADC 1102 Comp Pos 2
ADC 1103 Comp Pos 1
ADC 1104 DCCT Error
CM1 2100 Unused
SCM1 2101 Unused
CM1 2102 _SR1 | Sek
CM1 2103 Unused
CM1 2104 Unused
SCM1 2105 Unused
SCM1 2106_SR2 | Sek

SCM1 2109 FL Last

1ISCM1 210B Unuse

IE1SCM1 210A | Prim 20kV

« I I I I
J 1500KS2CV 1500QD1F  1511KH1

I

1¥JSCM1 210C Unused

Detailed Status

i

BISCM4 7124 Unused Bit 36

-
-
BISCM4 7127 Unused Bit 39

-
-
-
MB11.1 8103 Unused

-
-
.

Module Status

[JAdcDacChannel 2
1

Exceptions

Drucken

1500 1511
1500 1511 u
Alle auswahlen ” Nichts wahlen 1von 5 Geraten gewahlt Solliist Magn. | | Ein H Aus H Reset ‘ ‘ Status
[
ﬁ HELMHOLTZ
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DeviceControl 3/3

Screenshot: Switching Devices on/off, performing reset

] DeviceControl @ PRO A - O x
S English October 9, 2024, 12:32 PM
Context: STRINGTEST_CBM.CL

Origin — destination: SIS100_RING 197a479+ 1078.5 MeV/u

Device table

No devices for device table

Search: I:I Device status: |All |v| Acc.Section: Ring Devices: All |v|

pedice type -
0] I I I »
1500MH 1500QD1F 1511KH1 1511KV1

1511
Set/Act. Magn.

Hide pictogram line «

Select
no icons

| Select All ” Select notf ‘ 1 from 5 devices selected

Off H Reset || Status |

ﬁHELMHOLTZ
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MASP GUI (by APS)

¢ Display Interlocks and execution permission

L] MASP GUI @ PRO A - O X
Alarm | Alarm stop |
<I> lected Chain Overview || Graphic Overview
# ain Name Chain Status Exec Perm BeamMode Last Update (Heartbeat) LSACon Alarm
32 ESR_SL_ISO_BREAKPOINT_August24.C1 OFFLINE NO_BEAM 05.10.202410:30:33 true false
1 SIS18_FAST_RF_SYNC_COMMISSIONING.C1 OFFLINE NO_BEAM 09.10.2024 10:30:33 rue false
2 SIS18_FAST_HHD_20220629_QKicker.C1 OFFLINE NO_BEAM 09.10.202410:30:33 rue false
3 STRINGTEST_CBM.C1 OFFLINE NO_BEAM 09.10.2024 10:30:33 rue false
3 CRYRING_2024_Marsh_N.C1 OFFLINE NO_BEAM 09.10.2024 10:30:33 rue false
i MASP GUI @ PRO A _OX
Alarm Alarm stop |£|| de
ic Overview ‘
3STRINGTEST_CEM.CI -
Name Status Maskable N-Mask F-Mask S-Mask Beam Mode

¥ STRINGTEST_CBM.C1 OFFLINE

¥ SIS100_RING

» 1500MH

» 1511KH1

INTERLCK false false false
POWER_ON false false false
OP_READY false false false
ONLINE false false false
REMOTE false false false
MOD_RDY false false false
UNIQUE_EMITTER false false false

ﬁ HELMHOLTZ
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SequencerApp (by ACO-SER and OPE)

¢ Execute sequences of tasks on device level,
used typically for commissioning, testing, but also for operational tasks

View

Available X | Running
ONLINE
¥ PRO SEQUENCES
» Power Converters
» Vacuum Gauges
» PowerSaving
¥ Commissioning
¥ Power Supply
Pulsed rooms
RampedHv rooms
Dipole PulsedHv
Ramped

Ramped rooms
DevAcc rooms
Steerer Pulsed
Steerer PulsedHv
Quad PulsedHv
Dipole Pulsed
Quad Pulsed
DevAcc
PulsedHv rooms

» Air Drive

SuperSequence

» Faraday Cup

» BPM

» Vacuum Valve

» Trafo

» Stepper Motor

PC per Room
instantiate

String Tests RampedHv

Select All

Commissioning||SuperSequence X
ACC

v/|sIsig

v/| CRYRING
v/| ESR

v/| UNILAC
v/| GSI_HEBT
v/ siIs100

Deselect All

instantiate

Sequencer App

Transfer Line
v/| CRYRING
V| CRYRING_YRE
v/| ESR
v/| ESR_HTA
V| ESR_HTP
v/| ESR_HTR
v/| ESR_YRT1MH2
v/ sis100
V/|sisig
v/ SIS18_HADES
v/ SIS18_HFS
V| SIS18_HHD
V| SIS18_HHT
v/ SIS18_TE_ESR
V| SIS18_TH_HTA
V| SIS18_TH_HTC
V| SIS18_TH_HTD
Select All

Device Type
~

Deselect All

V| BasicHvPS

V| BasicPS

v/ DCI

V| DS

v|DTC

V| DevAccPS

v/| HadronCircular
V| PLA

v/| RampedHvPS

v/| RampedPS

v W

V| Valve

Select All | Deselect All

Device
v/ 1S00KS2CV
v/ 1SO0MH
v/ 1S00QD1F
v/ 1S11KH1
V| 1511kv1
v/ GEOODX
v/ GEO1DC3VP
v/ GEO1DC4VP
v/ GE01DD1 S
v/ GEO1DD4AS
v/ GEO1DG3GS
v/ GEO1DS_HA
v/ GEO1DS_HI
v/ GEO1KPO2
v/ GEO1KPO3
v/ GEO1KPO4
v/ GEO1KPO5 X
Select All | Deselect All

Super-FRS Controls Workshop: Applications Overview
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Other Applications

¢ Other Applications that might be of interest
e.g. Calibration Viewer, EquipState / FESA Explorer,
DAVE (Archiving), ...

iy calibration Viewer A - DO x

|@sis100 |~

Device Types

(AIIC L AL PEHELEE 0.00165-[—— LOGICAL 1SDOMH CURRENTZINDUCTANCE

0.0016

0.00155-

I
0.0015-
Select All
Devices

LOGICAL.1S00KS1CH - 0001457
LOGICAL.1S00KS1CV B
LOGICAL.1500KS2CH = 0.0014
LOGICAL.1500KS2CV m | | | | | |
LOGICAL.1500KS3CH o 2000 2000 6000 8000 10000 12000
LOGICAL.1500KS3CY A
LOGICAL.1500KS4CH
LOGICAL.1500MH 14000 1= Teaend
LOGICAL.1500QD1D
LOGICAL.1500QD1F 12000
LOGICAL.1500QD2F
LOGICAL.1511KH1 10000+
LOGICAL.1S11KV1
LOGICAL.1512KH1 8000
LOGICAL.1512KV1 <
LOGICAL.1513KH1 6000
LOGICAL.1513KV1
LOGICAL.1513QS1E 4000
LOGICAL.1514KH1
LOGICAL.1514KM10 2000
LOGICAL.1514KM1Q
LOGICAL.1514KM1S o0- | | | | |
LOGICAL.1514KS1E 5 4 a3 2 1
LOGICAL.1514KV1 = o

CalibrationViewer

fHELMHULTZ
L : ) franti: IR"=RIL FAIR ——
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Thank you!
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¢ Backup Slides: LSA Framework

@
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Settings Managment System: LSA

LSA (LHC Software Architecture): Settings Management System

* well developed framework for CERN accelerators, | Aoplcatons |
now maintained and enhanced in collaboration | i |

* hlgh|y data driven (Settings, Trier?,A G(e:(n)eRrEtion, Optics)

* DB is the master, contains optics, I ~Spmosse
devices, cycles, etc. for all accelerators o]

* parameters are organized in hierarchies (from physics to HW)
* consistent settings management on all levels

* devices are accessed using an
abstraction layer that hides middleware

* => APP provides the framework
FAIR-DV and others the physics model

Super-FRS Controls Workshop: Applications Overview J.Fitzek 1719



Terminology 1/2

¢ Beamline

Path along the facility, e.g. through HEBT
¢ Particle Transfer

pieces of a Beamline, between junctions
¢ Accelerator Zone

Sub-division of Particle Transfer where
beam properties change, e.g. at choppers

¢ Device

Physical representation of Equipment
in the Control System

¢ Parameters ("Hardware” Parameters)

Property-Field combination of a device, e.q.
Setting/current

€ veLunour:
— : : iR =X FAR
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Terminology 2/2

¢ Beam Production Chain (BPC)

Organizational structure to manage
parallel operation and beam transfer
through FAIR accelerator facility

Defines the beam line and contains the
settings for the parameters

¢ Pattern
Grouping of Beam Production Chains

¢ Parameter and Setting

A setting is a scalar/function for a
parameter depending on a context
(i.e. BeamProcess)

Chains

é’.‘ilﬁﬂ—w i
OGN |11 S

Super-FRS Controls Workshop: Applications Overview J.Fitzek
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