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CS-Studio

* An Integrated platform for controls and physics applications

 Over 2 dozen releases
* In production 3.1.6, 3.2.15a, and 3.3.10a



CS-Studio Applications

* BOY

* BEAST

* LogViewer

* DataBrowser
* Pretune
 ShiftViewer



BOY: Best OPI Yet

* Approximately 5000 opi screens
* All hosted in a mercurial repository
* NFS mounted onto all machines in the controls network



BOY Screens

* Engineering :
Developed by the controls engineers / the developers of the device |OC
Designed for device control

* Physics:
Do the real useful stuff..
Created from a list of required interfaces and discussed in AP group meetings
Lots of rules, calls to external python scripts
Task oriented screens

* Operator:
Combine/Summarize a lot of information



Issyes
Interesting Experiences




BOY Screen standards:

* A perfect standards are hard to
define

* Following standards adds
overhead

HOW STANDARDS PROUFERATE:
(EE: AJC OHARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, £TC)

SITUATION:

THERE ARE
|4 COMPETING
STANDPRDS.

1?! RiDIcULoLs)!

WE NEED To DEVELORP
ONE UNIVERSAL STANDARD
THAT COVERS EVERYDNEYS
USE CASES. YERH!

‘\O J

)

SITUATION:
THERE. ARE
|5 COMPETING
STANDPRDS.

Source: http://xkcd.com/927/




Absence of BOY Screen standards

Storage Ring Main Dipole

Comomn for Dipole PS1 Readback PSC

Common Parameter for Dipole SP PSC

PS Init Clock PS Mode Firmware PS Init Clock  Firmware
IDLE___| internal clock| Asyn smoo...| 1.2 IDLE Internal Clock| | 1.2

PSC Reset PSC Disable RampRate  Termp PSC Reset PSC Disable Temp

Sys Normal | PSC Enable | 4.000000 | [25.4 Sys Normal | _PSc Enable | [ 248

PSI Pol Init PSI Pol Read PSC Fiber  PSCIP
Bipolar Bipolar Good 2

PS| Pol Init PSI Pol Read PSC Fiber  PSCIP
Unipolar  Unipolar Good 1

Common for Dipole P52 Readback PSC

PS Init clock  Firmware
IDLE Internal Clock| 12
PSC Reset PSC Disable Ternp

24.2

Sys Normal PSC Enable

Psi Pol init PSI Pel Read PSC Fiber  PSC IP
Bipolar  Bipolar Good 3

Current Setting PSI Readbacks For PS1

PSI Readbacks For P52

LAC A ACE  LACC 1DC

0.1 -0.05 0 -0.188
VIACA  WACB  VACC ViDC
-0.18 -0.18 -0.12 0.06
l:CapDis1 I:CapDis2 |:ClampDio V:CapBank
0029  0.042 0.088 1
FuseFltLo  FuseFltHi \ALPEDIff PSL State
OXFFFFFFFF OxFFFFFFFF  Q 2
Flt:Sum  Flt:T-limit - NoFltT-Sw

0x0 0x0 O TFFFFFF

Ps2 Readings From PLC

IACA  ACB  IACC
005 -0.05 -0.05
VIACA  VACE  VACC
0,06 -0.06 -0.06
I:CapDisl 1:CapDis2  I:Clampl
0045 0.7 0.041

FuseFltLo FuseFltHi
OXFFFFFFFF OXFFFFFFF
Flt:T-lirmi
0x0

Flt:Sum
0x0

g: Al

1DC
-0.062

ViDC
0.06

Dio \iCapBank
1

PS1 State

arm Status (Green=0k, Red=Alarm]

1 SP(A) 0 Ramp rate| 4 AMP/Sec ©PS Qut  Vout:H-Brg I:iClampDio I:CapBankl [ V:PS out Vout:H-Brg I:iClampDio I:CapBankl
Center: 0n/Off Status (Light Green=0n, Dark Green=0f)
0073 0.018 0.458 0458 0.037 0.454 0237 0153 [KFMRT1 SCR-AL SCR-L1 SCRA2 SCR-L2 FMRT1 SCR-AL
SP Loopback o set [Stop _Ga! 193 189 191 189 19.1 197 191 cell Mignet Ch Setpoint (&) DMM DCCTL (A) OMM DCCT2 () DM DAC ) Loopback (Al  DCCTI (A}
I:CRC Filter \:LPE Drop V:HBrg2Req VALPE Reg | :CRC Filter VALPE Drop ViHBrg2Req VILPE Reg e T oo G o Py —
0.152 0.018 0.002 0 0.046 -0.018 0.004 -0.002 FEHE HEHS GEHS CEHE HEHD FEHE TEHE
Ps| Readbacks 22 221 222 226 225 223 223 R T -0.004 -0.002 o.0m oo0sAmP  0.00sAmP
‘LPEDrpSp V:Capbank V:HBrglReq IiCapBank2 | V:LPEDrpSp ViCapbank ViHBrglReq I:CapBank2
DCCT1 DCCT2  LoopEr  |-RegA  |-RegB  I-GND 5.043 1343 0.003 0.343 5.997 1343 0.003 0.191 HB-L8 HB-LS HB-L10 HB-L11 HB-L12 Hee Hp-o |@)c e [ oa oe0 oe0z oom oane oane
0.024 -0 0 0.003 0003 0.003 | LPEShUb | LPEShUb 227 218 22 223 225 225 223 @ swcm_oma f1 oanr -0.002 -0.000 o 0005 AMF  0.005AMF
0.01 -0.087 HB-L13 HB-L14 HB-Al HB-A2 HB-L15 HB-L13 HB-L14 @m0 i oawr 00 002 ° oane o.o0sAnP
= — 223 222 213 214 225 232 228 @ swcm_ame |1 oanr 0001 0.002 o.0m oanp 0.005 AmP
Dlgltal Command and Status Digital Status From PS1 Digital Status From PS2 @®mcw wm [ o o o . Soreame e
= e - [ . cle; Sum Flt: Fuse HB-L16 HB-L17 HB-L18 LPE-ALl LPE-A2 HB-L16 HB-L17 [ - -
~BNL Low Level RF Controflor— - 235 228 225 191 19 sl8 295 .sn c2 ome |1 omwe -0.002 -0.003 o oame 0.005 AMP
storage ring CFC [ o freq 499681300000 | J & @ e _om 1 oawr n.on 0,006 o oanr 0.005 AnF
LPE-A3 LPE-A4 Bridgel LEM Bridge2 LPE-A3 LPE-A4
Process RF Abort o N T HESr epe— @z am |1 oane 0.008 0.002 o.0m oanr -aanr
Hamastare_| Update scan rate ) W=
sncz 1 oawr - - -0.008 c.oosamr  -0.001 amr
. sRezm e |1 oawe o 0 -0.002 0.00LAMP 0001 AMP
Dasrrarreltes ‘ smcz ome |1 oame 0.001 0 -0.008 -0.005 AMF FrT
oL @ ez one |1 ownr 0.002 0.001 0,003 0.002AMF  -0.002AMF
@ oo |[— ¥ o . T ST T Platte B il Broperty VA @ smem cua [z oawe 0.002 o000 0001 oane 0.002 amp
Ermor | 1 i v Basic .
swczs am [z oawr 0.001 0.00 o oanr -aanr
Ris)  efi— > Grapives Name A
i i Sy g ; @z ow ¢ o 5 T em amaw oo
mplitude als 0 e V Name
e s | ) s e N e T I T T T T KT
==z s Inhibit 2 Polygon Widget Type A @ ez _cns [z oanr 0 0.000 0,001 0.001 A -0 AHF
ol|Jofo|o WRectangle < Behavior .sn cz cum 2 omwe o o .00 oanr 0.001 AP
id 154 84 B4 [T pON—. Actions
oy N T - o o -aane -aanr
OVAL = Output vals o Click Action Index
oA s Dieo pri @ e _ema 1 ounr o - o oanr -aanr
B B iaieser sem e |1 oawe o -0 o oane -aanp
OROC 0.050 WOut Ep 20 bit 7: @ Scope trigger: nage Bogtnen ndicas Rules : [Em
99 Text Update BT ® s s |2 o -0 - o oane -aamp
. eRoc | @ i
wourEp20bivs: (5 . S Meter T sz s [2 oawe . . . wanr oamr
heod ‘0ggle Button
T Zoom selectons oonn s @=_ |
| = toosm e Visitle Vo @snca a2 oanr 0 0 2 oane -0 anr
) S/N:  3b00000002bel8 Build: e5de3 Decode &
Phase——— o @ oz 1 oanr - - o oanr 0.00 ane
Desired vl = ECR0 iy @ ez _mu [z owwr 0 0 o oanr 0.001 AMF
%0 = 7% Input PV | Options e T o 0.002 001 oame 0.001 ame
OVAL  90.0 deg Lty _ IWire & Trimer Outs I @ bpm_man.scrptl o Cell Magnet Ch Setpoint () DMM DCCTL (A} OMM DCCT2 (4) DM DAC ) Loophack(a)  DCCTI (a)
[10:0 deg % PVName @ o a1 sanr 0,004 0.0z @ 000sAMF 0011 AMR
5] 0 SR.CO9-BIBPM 1}Alarm- | @B s.c24  quza |1 oamp 002 0.001 0.002 oame 0.005 P
] 1 - N o 1 SR:C09-BI{BPM:1}Alarm-St5.5E ¥ yes
— el widget setPropertyValue(bordercolor’, Yellow) 2 [SRCO9-BIBPM:I)Atarm 515 51 4 yes
~ Action By else: . i 3 SR:C09-BI{BPM:1)AdcAlarm-St| ¥ yes
Action Bl Wid3eLsetPropertyValue (Background_color’, Major) ; e,
widget.setPropertyValue foregeound._color’, Vacuum) 4| SO0 BIRI-LAEALsn: SHIA yes
ACUOnBl|  igger setPropertyValue(border color’, Yellow) SRS 09, BB T A A Sty yes

Actinn BRI

Pentant 1 Power Supply Status

DTz (A
ETUL
anp

-0.005 ame
ane
-0.006 AmP
-0.005 amP
.01 AMF
ETU
-0.005 AP
-0.005 ame
ane
namp
namp
ET
-0.002 AP
-0 AMF
-0.001 amp
-0.001 amF
Damp
-0.001 amP
-0.001 AMP

-0.001 AMP

0 ame
0 ame
0 amp
0 amp
-0 AME

-0 AMF

ane
0 AMF
-0.001 amP
DTz (A
-0.005 AP

-0.005 amP

Errer (V)
0,039 Vok
-0.045 Vok
-0.066 Vok
-0.064 Vok
-0.073 Vek

-0.05 Veh
0,052 Vek
-0.041 Vak
-0.202 Vek
-0.161 Vek

0.11 Vot
0.044 Vot
-0.021 Vek

0,268 Yok

0733 okt

.22 Vo
0136 Vol
-0.241 Yok
0,048 Yok

veh

0,007 Vol
0,166 Vol
.17 Vot
Error (¥
0,083 Yok

0,062 Vol

Crl Vlt (V)
0.002 ek
0.003 Vet
0.003 Ve
0.003 Ve
0,004 Valt
0.002 Valt
0,025 Veh
0.002 ek
0,004 Vah
0.002veh
-0.005 Vol
1.252 Yokt
-0.001 Vol
-0.008 Vol

vk
0,001 Veh
©.004 Vet
0.003 Ve
-0.005 Yokt
-0.002 Vol
0.002ck

-0 Ve

-0.005 Vol
o vk
0,001 Valt
-0.001 Vol
0.002ck

0.002 ek

0.003 Ve
0,001 Ve
0,004 Valt

Ctrl Valt (W)
0,002 Veh

0.002 Valt

Vout Raw (V)
0.002Veh
£.003Vak
0.003 Vak
0.003Vak
0.002Vak
0.002Vak
0.027Veh
0.073 Vek
0,002 Vah
0.003Veh
0.003Vak
0.102Vak
0141 Vak
0.004 Vak
0120k
0121 Veh
0.032Vak
0112k
0.128Vek
0.102Vak
0145 Vek

0,092 Vek

-0.013 Vo
0.002 Ve
0.002Vak
-0.048 Yokt
0.002Vsh

0,001 Vah

0.165Vak
0111 Vek
0147 Vak
Vout Raw (V)
0,002 Veh

0.002Vak

Open Page.

Gnd Curr (81
0,005 Veh

©.008 Vet
0,006 Vet
0.006 Vet
0.002 Vet
0.008 Vet
0,006 Veh
0,006 Vek
0,006 Voht
0.005 Vet
0.003 Vet
0.016 Vet
0.002 Vet
0.001 Veh
0.002 Veh
0,002 Veh
£.002 Vet
0.003 Vet
0.002 Vot
0.002 Vet
0,002 Veh

0,002 Veh

0.026 Vet

0.002 Vet

0,002 Veh
0.002 Vet
Gnd Curr (a)
0,003 Voht

0.008 Vet

Histary

Histary
Histery
Histery

Histary

Histary

Histary
Histary
Histary
Histery
Histery

Histary

Histary

Himary
Himary
History
History
Himery

Histary

Histary

Histary
Histary
Histery

Histery

Histary

Histary

Himary |

Histary

Histery
Histary

Histary

Histary

Histary
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Solution™

Bunching Accelerating
Section  Section 1

5 IS S

NATIONRE SYNCHROTRON LIGHT SOURCE 1

Linac Status

Accelerating Accelerating Accelerating 11
Section 2 Section 3 Section 4

 Guidelines are easier than —

WCM1 1.87 nC

standards L R

% Efficiency 79.8

* Good examples more effective i BTN

then good standards T

Rate Continuous
Gun Trigger

Request @ Enable

Status @ Enable

Rad Mons ' No Alarm
LN Tunnel . Secured

WCM-1 Norm. Fill Pattern
1.27

1 7
0.83
0.63
0.4

0.2

[
20 0 20 40 60 80 100120140160
Bunch Humber

I | LH'BI[V-'CN:l)ﬁllPuucun"N(]

Diagnostics Status
FC @ Out

Flags @ All Out
Vacuum Status
Valves @ All Open
Power Supply Status
Sol 2 AllOn
Quad @ AllOn
Corr o Allon
RF Mod Status
Mod HV@ 1 & 3 0n

#1 29 #2 0 #331 MW

Torr
09:10 09:20 09:30 0940 09:50

s
u?
c
a3
o
—_
m2
=
' NSRS . P § e
2014-05-10 08:50 09:00
08:32:38

Time

[ wemr —ier1 —unerc|

Beam Current Through Linac, Multi-Bunch Scale

10:00 10:10 10:20 2014-05-10
10:32:38

* contingent on cooperation between physicist, engineers and operators




Good and Bad Practices

* PV naming convention + Macros
+ Linking containers
* Reusable pieces
* Easily modified

Ring: Alarm Status (Green=0k, Red=Alarm)

Center: On/Off Status (Light Green=0n, Dark Green=0ff)
Cell Magnet Ch Setpoint(A) DMM DCCTL () DMM DCCTZGA] DMM DAC (&)  Leapback (A)  DCCTI (A) DCCT2 (A)
SR:C23  ouA |1 oAMP -0.002 0 0.001 0.005 AMP 0,005 AP -0 AMP
. sRic2z QA |1 o AMP -0.004 -0.002 o.001 0,005 AMF 0.005 AMF -0 AMF
SR:€23 Ol |1 oAMP -0.003 -0.002 0.001 o AmP -0 AMF -0.005 AMP
. SR:C23  omiA |1 oamF -0.002 -0.001 o 0.005 AMP 0.005 AMF -0 amMP
. SR:C23  QM2A |1 oAMP -0.006 -0.003 o o AmP 0,006 AMF -0.006 AMP
. SR:C23  omiE |1 oamF 0.001 -0.002 o.001 oamP 0.005 AMF -0.005 AMP
. SR:c23 oM |1 oAMP -0.004 -0.002 -0 0.014 AMP oamp 0.01 AMP
SR:C23  QHIE |1 0 AMP -0.002 -0.003 -0 0 AMP 0,005 AMF -0 AMP
. SRiC22 QW22 |1 oamP -0.001 -0.006 [ oamP 0.005 AMF -0.005 AMP
. SR:C23  QHIE |1 oAMP -0.004 0.002 0.001 oAmP -0 AMP -0.005 AMP
. sR:c2z  cua 1 oame -0 -0 -0.004 -0.004 AMF -0.001 AMF -0 AMP
srcaz oz |1 oame 0 0 -0.002 -0.001 AMP 0.00L AMF -0 AMP
. sR:caz cmia 1 aamF -0.001 -0.001 -0.002 -0.001 AMF 0.001 AMF -0 AMF
. sr:c22 cmie |1 oame 0.001 0 -0.006 -0.005 AMP -0 amp -0 amMP
. SR:c22  CH1B |1 aamF 0.002 0.001 -0.002 -0.002 AMF -0.002 AMF -0.002 AMF
. sR:c2z oMz |1 oame o -0 -0.001 -0.001 AMF 0.001 AMF -0 AMP
. SR:C23  €l1A |2 oame 0.002 0.001 -0.001 oamp -0.002 AMP -0.001 AMP
. srca2 o |2 oame 0.001 .00 0 oamp -0 amp -0.001 AMP
sR:c2z  oma |z oame -0 o -0.002 -0.002 AMP 0.001 AMF -0 AMP
. sR:c22  omie |2 oame 0.001 .00 -0.004 -0.003 AMP -0.001 AMP -0.001 AMP
. sR:c2z  cH1B |z oame o 0.001 -0.001 0.001 AMP -0 AMF -0.001 AMP
. SR:C22  CH28 |2 0AMP 0 0 -0.001 0 AMP 0,001 AMF -0.001 AMP
. SR:c22 Pl |1 aamF -0 a -0 -0 AMF -0 AMF -0 AMF
. sR:c2z  FMI1A |1 oame o -0 -0 oamp -0 AMF -0 AMP
. sR:caz  FHIA |1 aamF a -0 -0 -0 AMF -0 AMF -0 AMF
SR:c23  Fla |2 oame -0 -0 -0 -0 AMF -0 AMF -0 AMP
. sr:c22 Fma |2 oame 0 0 0 oamp -0 amp -0 amMP
. SR:C22  FHIA |2 aamF a a -0 aamF -0 AMF -0 AMF
. SR:C22  ETIA |1 0AMP 0 0 o 0 AMP 0,001 AMF -0 AMP
. srca2 ETe |2 oame 0 0 0 oamp 0.00L AMF -0 AMP
. SR:C23  SOKMLA |1 oAMP [} 0.002 -0.001 oAmP 0,001 AMP -0.001 AMP
Cell Magnet Ch Setpoint (A] DMM DCCTL (4) DMM DCCT2 (Al DMM DAC (] Loopback (] DECTI (A) DEeT2 (A)
. SRiC24 Q1A |1 oamF -0.004 0.003 0 0.005 AMP 0.011 AMF -0.005 AMP
[T oAMP -0.002 0.001 0.002 0 AMP 0.005 AMF -0.005 AMF

Pentant 1 Power Supply Status

Error (v]
-0.039 Vol

-0.045 Voh
-0.0E6 Vol
-0.064 Vakt
-0.147 Voh
0.026 Voht
-0.079 Vol
-0.05 Veht
-0.052 Vol
-0.041 Vol
-0.45 Veht
-0.407 Voh
-0.202 Voh
-0.161 Voh
0.11 Vok
0.044 voht
-0.4597 Vol
-0.021 Vol

-0.269 Vakt

-0.729 Vak

-0.22 Valt
-0.136 Vak
-0.241 Vak
-0.049 Vakt

0 vah

-0.007 Vol
-0.166 Vol
-0.17 Volt
Error (v]
-0.083 Vol

-0.062 Vak

Crrl valt (V)
0,003 Voht

0.003 Vaht
0.003 Valt
0.003 Vaht
0.004 Valt
0.002 Vaht
0.025 Valt
0.003 Vaht
0.004 Valt
0.002 Valt
-0.005 Vel
-1.252 Vol
-0.001 Vak
-0.008 Vol
0vah
0.001 Valt
0.004 Valt
0.003 Vaht
-0.005 Valt
-0.003 Vakt
0.002 Valt

-0 Vakt

-0.005 Vak
0Vah
0.001 Vaht
-0.001 Vel
0.002 Vaht

0.002 Vaht

0,003 Voht
0,001 Voht
0,004 Vol
Crrl Walt (V)
0,003 Voht

0.002 Vaht

Vout Raw (W)
0.003 Valt

0,002 Vaht
0.002 Valt
0,003 Vaht
0.002 Valt
0,003 Vaht
0.027 Valt
0.079 Vaht
0.002 Vaht
0.003 Volt
0.002 Valt
0.102 Vaht
0.141 Vah
0.004 Valt
0.128 Vaht
0.121 Valt
0.022 Valt
0.112 Vaht
0.128 Valt
0,103 Vaht
0.145 Valt

0.098 Valt

-0.013 Vak
0.002 Valt
0.002 Vaht
-0.042 Vol
0.002 Vaht

0.001 Vaht

0.165 Vaht
0.111 Vaht
0.147 Valt
Vout Raw (W)
0.003 Vaht

0.002 Vaht

Open Page

Gnd Curr (A)

0.005Voh  Histary
0.002Voh  Histary
0.006Vok  History
0.006Voh  Histary
0.002Vok  History
0.006Voh  Histary
0.006Vok  History
0.006Voh  Histary
0.006Voh  Histary
0.005Voh  History
0.002Vok  History
0.016Vok  Histary
0.002¥oh  Histary
0.001Vok  Histary
0.002¥oh  Histary
0.002Vokt  History
0.002Vokt  History
0.003Voh  Histary
0.002Vokt  History
0.002Voh  Histary
0.002Vok  History
0.002Voh  Histary
0.026Voh  Histary
0.027Vok  Histary

-0.157 Vah

0.002 Voh History

0.002 Voht History

0.002 Vol History
Gnd Curr (&)

0.003 Vol History

0.006 Voh History
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INEers

e 2000 + pvs with over 800
rules

Macros + Linking conta
* Multistate LED + formulas

* PV naming convention +
+ Rules

e Solution

ik | e |

ek |

ek | ek |




Good and Bad Practices:

* Avoid Scripts/Rules unless absolutely necessary
e Should this be implemented in an I0C?
* |s there a PvManager formula | can use?

e Can | use rules? (Have | allocated a large enough PermGen space)
* Use a script



Data Connection Layer:

e 3.1.X

* Use PVManager to address threading issues, source rate throttling

e 3.2.X

* PVManager with formula functions to provide and alternative to rules and
scripts
* Graphene prototype for displaying large waveforms

e 3.3.X

* Passive scanning: switch from active polling of the queue to notification
model

* More graphene plots



SWT:

* A limited widget set

e Using native widget results in the lowest common denominator
* Poor performance on Linux machines

e JavaFX to the rescue
e Part of jdk 8

e Richer and easier to use widget set
* TreeTable, Table with embedded controls

e JavaFX and SWT share the Ul thread
* Can be easily embedded into SWT/Jface composites/views



JavaFX in eclipse

e Share the same Ul thread

* Relatively easy to embed
e Require e(fx)clipse

& || ] | | el ] S | | K[ B || | ]| B3
URL: |RDB - jdbc:mysql//loci | | Info 5769
Name Descr... | ]
s 1 —
5 3 —
4 [0 3 2 5
g1
Pattern: Search E 0
*) Add... © Replace searc [ RegFxp. | B
1 ]
PV Name I
2 1
3 1
4 1
5 4
-5.85 T T T T T T T T T T 1
2014-10-15 18:04:56  18:05:00  18:05:04 18:05:08 18:05:12 18:05:16 18:05:20  18:05:24  18:05:28  18:05:32 2014-10-15
18:04:51 18:05:35
/7 FXProbe 1 = 0 T
PV Name: sim://noise ]
[ Properties 53 e = 0O #FXProbe 2 = 0
Traces | Time Auis | Value Axes | Misc. |
Value: 0.393 =
Show Item (PV, For.. Display.. Col.. Cur.. Curs.. Scan Py PV Name: sim:/framp
sim://noise sim//mo.. [ ©.. 1205 00
Value: 3
Time: Woed Cct 15 18:02:01 EDT 2014
¥ Metadata
Time: Wed QOct 15 18:05:40 EDT 2014
Type: VDouble
£ ¥ Metadata
Display Limits: 50--50 Type: VDouble
Alarm Limits: 40--40 Display Limits: 50- 50
Warning Limits: 30--30 il L e (i 40--40
Control Limits: 50--50 Warning Limits: 30--30
Unit: X Control Limits: 50--50
Unit: x
¥ General Information
Last Error:
Write Connected:
Connected: true




JavaFX preliminary comparisons

* 1000 label widgets updating at
1Hz

%CPU Load JavaFX vs SWT 1000 Labels

(=2 ]
o

SWT JavaFX

%CPU Load
M w = un
o o [==] o

=
o

!

{

o

1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86 91

Time(Seconds)

SWT Average = 32.834% (starting at t = 16) = 34.978%
JavaFX Average = 14.232%  (starting at t = 16) = 15.140%
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WebUI, scripts, other client

cf-update




Motivation and Objectives

* A flat name space restricts seriously:
* Clients need to know all channel names beforehand
* Portable generic clients must be simple
* Apps need full configuration or framework supplied service

* Develop a Directory Service
* Generic
* No dependency on installation and local conventions

e Simple and fast (enough)
* Use standards wherever possible

* Provides "query-by-functionality"



Directory Data

e Set of Channels (unique names)

* Each Channel has an arbitrary number of
Properties (name/value pairs) and
Tags (names)

e Each Channel, Property, or Tag has an Owner (group) to allow basic
access control

* All names and values are strings



Directory Data example

<channel name="V:1-SR-BI:SUPER{BPM:4}SA:X" owner="cf-update">
<properties>
<property name="elemName" value="bpm:4" owner="cf-update"/>
<property name="elemIndex" value="400" owner="cf-update"/>
<property name="elemPosition" value="5.208" owner="cf-update"/>
<property name="pvStatus" value="Active" owner="cf-update"/>
</properties>
<tags>
<tag name="aphla.sys.SR" owner="operator"/>
</tags>



Query Example

* SR:*C01*

All pvs from storage ring cell 1

* SR:*C01*&elemName=bpm:4*
All pvs from storage ring cell 1 belonging to element bmp:4

* SR:*C01*&elemName=bpm:4 *&pvStatus=active
All pvs from storage ring cell 1 belonging to element bmp:4 and with pvStatus
active

* SR:*C01*&elemName=bpm:4&tag=aphla.sys.SR

All pvs from storage ring cell 1 belonging to element bmp:4 with tag
aphla.sys.SR



Specialized clients
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Populating ChannelFinder

e cf-update
 Adds new channels

* Manages existing channels
* Orphaned channels
* Moved channels

e Python scripts
e cf-properties (under development)



Example st.cmd

dbLoadRecords("gauss.db","P=ktest")

epicsEnvSet("EPICS_HOSTNAME", "dev32new")
epicsEnvSet("EPICS_IOCNAME", "gauss")

ioclnit()

# pipe the output of the dbl command to a file

# the file name should follow the convention 'myHostName.mylOCName.dbl'

# write the file to a well know directory on which the cfmonitor deamon is running
dbl > S(CF_UPDATE_DIR)/S(EPICS_HOSTNAME).S(EPICS_IOCNAME).dbl



Under the Hood

* The cf_monitor daemon monitors S(CF_UPDATE_DIR) directory and envokes an
updare task when
* Anew *.dbl file is created in the dir
* An existing *.dbl file is modified

* The update task handles
e Uses the filename to obtain the hostName, iocName property values
* New channels — creates new channels with hostName, iocName, pvStatus and time
properties
* Orphaned channels — pvStatus property is updated
* Moved channels — ensures that the hostName, iocName properties are update when
channels are moved

* Unchanged channels

* In all cases existing properties(excluding hostName, iocName, pvStatus, time) and
tags are left unaffecteds



device FM1G4CO02A

SR:C02- SR:C02- SR:C02- SR:C02-
Channel Name MG:GO4A{HFCor:FM1} MG:GO4A{HFCor:FM1} MG:GO4A{HFCor:FM1} MG:GO4A{HFCor:FM1}
Fld-I FId-SP Fld-I FId-SP
handle READBACK SETPOINT READBACK SETPOINT
elemName FXM1G4C02A FYM1G4CO02A
elemType HFCOR VFCOR
elemField X y
devName FM1G4CO02A
sEnd 65.5222
cell C02
girder G4
symmetry A
length 0.044
ordinal 263 264
eget eput eget eput
tags X Yy

sys.SR




ChannelViewer

ile Edit €SS Window Help

iR (EE &~ ]~ &l - %
= =
=
w | i22 Configure =
Channel Mame cell girder elemT}pe elemMame elemPosition elemfField elemIndex system elem
i | V:1-SR:CO1-MG:G2{QL2:134}FId:SP CO1 G2 QUAD gl2g2c0la 31.6966 k1 134 V:1-SR 0.448
?@ | V:1-SR:C01-MG:G2{QL3:145}FId:I col G2 QUAD gl3g2c0la 32.8997 k1l 145 V:1-SR 0.275
f V:1-SR:C01-MG:G2{QL2:134}FId:1 Col G2 QUAD qQ = channel v Kkl 134 V:1-SR 0.448
| V:1-SR:C01-MG:G2{QL3:145}FId:SP  CO1 G2 QUAD al| X Process Variable * | [® Copy PV name to clip-board 0.275
| V:1-SR:C01-MG:G2{QL1:125}FId:SP CO1 G2 QUAD 9 & Configure.. E  EPICS PV Tree 0.275
| V:1-SR:C01-MG:G2{QL1:125}FId:I co1l G2 QUAD filgstula SU.ss01 #7 Probe 0.275
V:1-SRICO1-MG:G2{5L3:141}FId:SP  CO1 G2 SEXT 513g2c01a 32.4622 k% PV Table 0.2
V:1-SR:C01-MG:G2{SL1:121}FId:SP  CO01 G2 SEXT sllg2chla 29.8986 s OPI Probe 0.2
Vi1-SR:C01-MG:G2{SL3:141}FId:] Co1 G2 SEXT sI3g2c0la 32.4622 EY Data Browser 0.2
V:1-SR:CO01-MG:G2{5L2:132}FId:1 col G2 SEXT s12g2c01a 30.9986 k2 132 V:1-SR 0.2
V:1-SRiCO1-MG:G2{SL2:132}FId:SP  CO1 G2 SEXT s12g2c01a 30.9986 k2 132 Vi1-SR 0.2
V:1-SR:iCO01-MG:G2{5L1:121}FId:1 col G2 SEXT sllg2c0la 29.8986 k2 121 V:1-SR 0.2
L Il [ 3




Auto-complete

#7 simzf/noise

PV Formula: LTB-BI{ BPM:E}PGE.:)(—|

Value: —3.5-

Timestamp:

Mew Value:

£ Data sol

Type: VDD;-
Display limi

Alarm limits

History (0 matching items)
ChannelFinder (5 matching items)
LTE-BI{BPM:6}Pos:X-SOQHST
LTE-BI{BPM:6}Pos:X-RMSHST
LTE-BI{BEPM:6}Pos:X-I
LTE-BI{BEPM:6}Pos:X-50)
LTE-BI{BPM:6}Pos:X-RMS

LS

Warning limits: -3 -3
Contral limits: -5 -5
Umnit: e

Status: (Connected



PVManager Formula

o =cf(“* elemType=HFCOR handle=SETPOINT tags=sys.SR”)

Queries ChannelFinder and returns a VTable consisting of all of
channels for the setpoint pvs for all horizontal fast correctors in the
storage ring



Even more
Interesting Experiences




ChannelFinder data

* Over 180k channels
e Over 1.2 million instances of channel + tag/property

 Service response (Query + Parsing) in the order of seconds



MongoDB

* Embedded (denormalized) data model // channels

* Ideal for one-to-many relationships between entities. " .\
name: “channel name

owner: “channel owner”

* provides better performance for read operations, as g\r,\?rf’eerrt'Esro[g;?wgwﬁg?loerty name’,

well as the ability to request and retrieve related data
in a single database operation. vaéusropé;orglirsty :/O?Iue

| tags: [tags._id,.....]

 Embedded data models makeit possible to update // tags
related datain a single atomicwrite operation.

Joesece

name: “Tag name”,
owner: “Tag owner
_id: ID

%/ properties

name: ”Property name”,
oy(\j/nIeDr Propertyowner
_id:



Performance Environment

e Database
e 150k channels
* 15 million channel-properties/channel-tags

* Queries
e Search based on channel names and property values



Mysql Vs MongoDB

Mysql

Time(s)
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Questions?



Links:

Control System Studio
* http://controlsystemstudio.org/

ChannelFinder

* http://channelfinder.sourceforge.net/
* https://github.com/ChannelFinder/ChannelFinderService

Performance Tests
* https://github.com/shroffk/cf-mongo-java-test
e https://github.com/mskinner5278/cf-mongo-test

JavaFx
* https://github.com/sjdallst/FXvsSWTProfiling

e http://www.eclipse.org/efxclipse
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