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Bob Dalesie Short Bio

ATeam Developed and applied the EMC Con&ofsconD3 Control
System: Steel Plant Provo, Utah, OIl Refinery, Puerto Rico Early 8C

This company was started by a group that split off from Foxboro

ATeamDeveloped ana@ppliedthe Computer Products Industry Control
System: UTC Fuel Cell, %$# and "%$ Laser Control Systems Mid 80s

ATeam Developed and deployed tli@ound TesAccelerator Control A
[8a0SY 1l [2¢ 9YSNHE& 5S@gSt 2LI¥S

ATeam Developed and supported the deployment of The Experimental
t KEAAO&A YR LYRAZAUONRIF T [/ 2y 0NRT




The Experimental Physics and Industrial
Control System (EPICS)

AWasdevelopedto providetools for processcontrol engineers with no
programming.

AEPIC&widely usedn Industrialand Research Applications of all
Sizes.

AArchitectural Features of EPICS support Industrial and Research
Control

Alnterfaces to support extensions ahéjh-resolutiontiming
ASupportfrom Commercial Companies for tools and application



EPIC&t LargeFRacilitiesOn All Continents
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Industrial 1As 60% of all IO at Accelerators

AVacuum Controt Vacuum Controllers and PLC IO

ACryoControlc CEBAF was the first facility to USBICS for this
AVibration Monitoring

ACooling Water Control

ATemperature Monitoring

APower Supplies: high voltage RF, regular and pulsed magnets
AAccess Control into restricted areas

AFacility Controt Sverdrup used EPICS for SNS facility with AB PLCs
APower Distribution and rack monitoring
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I/O Controller
Data Acquisition Computer

I Console Server

Ethernet for EPICS Channel Accegs/éisse
Etheret instrumentation bus

ernetpvAccess$or DAQ
ation Node

\" X Ad

Deterministijc Ring Communication




NonIndustriallnstrumentation

ABeam Diagnostics (>300 MHz)

ARadio Frequency Field Control (>300 MHz)

AFast Orbit Feedback (10 kHz)

ARF Phase Control (>300 MHz)

ATriggered acquisition (<Isecjitter, <1nsec resolution)
AFast corrector magnet power supplies (10 kHz)
ABeam Loss Detection (€8ecdatency)

ABeam Loss Mitigation (<1&eq

AData Correlation (hseq



Commercial Research and Development
!EINB YSY U a b)\SfRSR ¢ |

!3 T AR Itlm re Ga? % Electrie LNG terminal, Plpphné City of N. Wales ater pumping & distribution ..
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[ A
Trathaway TIS4000 Systems

Industrial Automation, Inc.

Non-Traditional (Distributed)
SCADA and DCS systems:

ubDesigned to provide for Inter/Intr&xtraNetcommunications

o YO2NLI2NF 0Sa {{[ fFeSN) ¢/ tklLt LI dza RAIAGIE &
W aSa aRAIAGLIEE O2YYdzyAOlI A2y &aeausSvya

wWorks well at 56Kbps and better with more bandwidth

~ \\

W aSa | GLdzoftAaK YR ddzaONAO6SE RIFOLF EOKI y3S
wCoexists with other traffic (video, VolP, data, FTP, etc.)
Wy 0S LINIL 2F I GKEeoNARE)AaAUSY O6UNIYRAGAZYI

GwOt [Lb/ 9[!/9¢ ¢6Fa UKS YIFENJSOGAYT | LILINRBIFOK G2 .

X Xand then upgrade incrementally



riathawa 1

Industrial Automation, Inc.

T1S4000 Systems

10/100baseT, FDDI,

Interface HW and drivers for
ydzYSNRdza d&dayYl N
and controllers

Modbus+

Datahighway+
Profibus

. Echelon
Unit controller InterbusS

PCU configuration RSXxx

== ATM, Frame Relay, etc.

I/O Scanning
Calculations
Interlocks
S Reguiatory control
equence Control
BATCH processing

VMEDbus or ISAbus
INTEL/Motorola CPU
VxWorks O.S. 128Mbytes
Up to 32 serial ports

1024 1/0

Process 1/0 2048 blocks

Up to 1Km s
total length Distributed I/O
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Trathawa 14 TIS4000 Systems

Industrial Automation, Inc.

Floor mounted
a{ YI NI ¢

VMEbus RSU
M68040 CPUTNTL

P

Poletop RMS900
a{ YI NI ¢
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Industrial Automation, Inc.

TIS4000 Systems

St. Louis County Water Co.

i North County Plant
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EPICS Is an Established Standard Toolkit

AThe Experimental Physics and Industrial Control System is used successfull
AY 020K LYRdzZAUONE YR wSaSlk NOK CI OA

AEPICS is a set of tools (not a solution) that have been applied to small and
large systems worldwide.

ADomain Expertise Applies Tools to Effectively, Efficiently and Reliably Solve
a wide variety of Process Control Problems.

ACommercial Companies have a lot more time to create marketing material.



EPICS Architecture has Significant Difference
compared to Industrial Control Systems

o

AAthreed A SNJ | NOKAUSOUGdzNBE 46l a RSSYSR
control systems: Field IO/Instrumentation, Computer Front End as
Data Servers and Client Applications

AThe unique feature of EPICS was to create well defined interfaces at

all level of the software to support the independent development
and extensions to EPICS base (Channel Access Protocol and the

Process Database).

AConfiguration tools are provided to reduce the programming time and
risk. The same EPICS core runs at all facilities.

AThe open source collaboration worked cooperatively or individually to
extend the functionality as needed.



Interfaces Support Independent Development

Archive Viewing|| Archive Analysis
5 5 Program Interfaces

User Tools ! ! G Cor Fortran JAVA
CSStudio,EDM, pyDM, Archive Access T o :
DM/MEDM/DM2K//JDM IDL_I Matlab / Mat_hema?lca
Alarm Handler/BEAST Archiving ActiveX / DDE / VisBasic
. . SDDS /SAD /

Archive Appliance, Channel %
Archiver/ etc.... ) tcl/ PERL / Python

“—* Channel Access Client (CAC) [+*| State Notation Lang / FSQT|

Connection Server || Connection | Data Transfers

~

Y
I 9 3

k4 A 4

Connection Data Transfers\ \ Connection Data Transfers

Channel Access Server (CAS) Portable Channel Access Server (CAS)

' 9 ~ A
h 4 Y Y

~
Y

DB Engine| Types Generic Dq}ta Descriptor || Access Lib Active X
Device Support / Any Data
Driver Support ChaDne/I Access Client Store Labview / Excel..

[/O Controller ateway Portable CAS  PCAS - Windows




Process Database ConfiguratediBTypesg
Building Blocks that form atomic operations

Dev ice Cont rol

\AIMOM\B%»
t % @ML s t
m!
== ! !




Channel Access Client

Connect Get/Put/Moni
Ethernet IUDP TCP/IP
—
TCP/IP TCP/IP
Channe Channe
Access ACCESS Channel
Server Access
Send
|O Controller
@ Lookup Routine
: IOC Database Records T~ Record Name Hash Table
oo E\?g?]? anc 1O Scan \ Device Control
S e e Il e e W N —— N Y — IR
e e N ) Ll bt ] e o o
| Read/Write Aa

Device Read and Write Data Tables in IOC

Periodic
R/W
Task

Devices

=25-&k & fa-
j PID Q» ﬂCalcO % Sell 0* %UDBG—**\—»@"
& &

Independent
Directory
Service that is
discovered at
connect time

Logic Blocks
Configured for
Supervisory
Control and
Steady State
Control

TCPI/IP or SeriaCommuncation



Getting the time stamp into a record

AAllow the device support to provide the timestamp from the Device.
AGet the time stamp from the local time serWeiPor PTP

AUse the time stamp of the Record from which a value was read



Interfaces Support Independent Development

Archive Viewing|| Archive Analysis
User Tools 5 5 Program Interfaces
. . . C, C++, Fortran, JAVA
CSStudio,EDM, pyDM, Archive Access ’ ’ ’ i
DM/MEDM/DM2K//JDM IDL_I Matlab / Mat_hema?lca
Alarm Handler/BEAST 23}',"3"3‘ S{ng I VisBasic
Archive Appliance, Channel
Archiver/ zfc // t : \ tcl/ PERL / Python
A+ Channel Access Client (CAC) [\ State Notation Lang / FSQT|
Connection Serv{r <] Connection | Data Transfers >
F 3 \ :: F 3
Y Y
Connection Data Transfers Connection Data Transfers
Channel Access Server (CAS) Portable Channel Access Server (CAS)

~ ' 9 ~ A
Y h 4 Y Y

DB Engine| Types Generic Data Descriptor || Access Lib Active X

Device Support Any Data
Driver Support Channel Access Client Store Labview / Excel..
[/O Controller Gateway Portable CAS  PCAS - Windows




Synoptic Editor and Runtime

L; CS-Studio

LTH SpectrumVF2
File Edit  Search €55 Window Help
] 7~ x| | Eo of a5 | o6 i o | [ & -] |0 i@~ e - A TSR I B ~
I | izl OPIEditer |{ Data Browser ||“] LogViewerPerspective (] OPIRuntime -
23 Navigator &2 s ‘ = % ¥ = O || LTBStatus.opi & = O || E Properties 2 | El Console =g '
» [ BOY Examples M (I ! 100 . 200 . 300 . 400 . 500 . 500 . 700 . 300 . 900 | % palette b Er=c - o spetrcum (00| I'Jm-::\,ﬁn
|- . . a09n
B “ . Property Value
4 = Operations =58
. (= Images (= Graphics o Info
4 LTR @ A derived false H 1000
2] LTBStstus.opi editzble | true so0
. @ﬁac B <1 Polyline Jast modified May 15, 2014 3:55:25 PM =m
& LinacStatus opi T et et et et e et et s 1 o o i i s | B Polygan linkzd false _ -2000
4 (= Plots i Safety Shutter | [ Rectangle location C\Workspaceshruntime-css... 1ean
4 & LNLTE - |E ~ Dump1 5 Rounded Rectangle narme EESSS‘%‘““F‘ —— e
(1 LN-PS-plots.opi : Rad Monitors sty | © blipse :z is7 grnp:rag:nsr /LTBSH... -
{2 LN-PS-quad.plt Sl Energy | - . ik 500
% LN-PS-sol.plt = slit (= Monitors e
{27 LN-PS-ste.plt |: ! J y c
& P |: Beam  ——— | LED ; E < 700 €00 SO0 1000 1100 1200 1280
LN-PS-steH.plt _h | - . |
{57 LN-PS-stev.pit = |E = | | |Image Boolean Indicator “ a1z : &,, 11"' > ) ]
LTB-P5-bend.plt ] b4 i 0.0 Text Update &> 9.0 P 2
ke ke || Beam Current R e | i
i plots.opi %l: ats : | = Meter ;
{2 LTB-PS-quadl-8.plt |. ICT1 B4 &0 Progress Bar -Ena
{2 LTB-PS-quad9-15-BD.plt b HHHHE IcT2 Boostar—|1 B Goune §
{o LTB-PS-steH.plt | FCT2 Septum B =
7, LTE-PS-stel i | (o0 & e SRR A ke niny & Controls % bl ol 1
LTEBeamCurrent.plt 25 B .5 .3 2
% L g Power Supply Status 1 Action Button T S T R T S O A
- P FCT1 Sum EEEREFE [Z] Menu Button [F=potr —tic iy —— it ——=Flag ot or = mlins g
s Astguide.opi [ B1 O #HEH EEEREER
. (= PerformanceTests } FCT2 Sum I el Text Input [Eachgboe |
. (= RulesTests | B2 @ #HH Hi Vacuum Valve Status B Spinner Energy 19983 Mev FWHM 0325 | %  Charge within +/.0.5%  §7.838 | %
- (= WidgetTests | : Usertefthe 5 : 59
. = glon 35 % UserCharge within +/:0.5% 00,861
g resounces g[H{UESHERECT o) -5 B12Trim @ s LTB Hi 2 seacd i |
> & scripts - Beam Target  ####i# D st I
Bl project | B3/4 O umps AR, donc./eBlcatalnLA,feat2014 S saue
projec | (= Others @ i
i1 MultiStateLEDTest.opi - Over 10 shats Average
= P N Eroms
5 README.md -l FC1 Quads T Flag Status B Table Eneray  [MeV] 199.55 612
e EFC2 it @ Web Browser Fwam [ 0.318 0.017
5= Qutline 23 5 gl Correctors R LTB R ) vy Charnelaizoan) fd an.326 T
- 99.554 34714 199834
flmaw I Energy From B1  ### Dump PS i Dumps HiHHHH F= Grouping Container Jom 4 1
Label s ]
= - 3 Linking Container £ ]
|e=| Image z 1 199.6
=] Grouping Container_ 4 | [ Tabbed Container E
B¢ Data Browser gl (= Multi-channel @ H
2] LabelGroup | e
K] Grouping Container_2 | 5 Channel Viewer 1992
F=] Grouping Container_5 - Channel Tree by s6.25] 626817 196,08 frrrryer
£=] Grouping Container 4 | Property o3
LED_8(sim://ramp(0,255,1,0.2)) Sl |[Z| PVTable by Property o E 1 P - Charge within 05K
= [ Waterfall
| #¢ Channel Line Plot
A il C B S ot e

o C55/Operations/LTB/LTBStatus.opi Kunal Shroff I




Archive Appliance

[ ™ C5-Studio & e 29
Fle Edt - Search £S5 Window Help
|gle|s|e s @ s @8 8 o
=g I@Data Browser 55 Alarm | - | LogViewerPerspactive 2 OPI Editer iz OFI Runtime
47 Archive Search 53 IQ;_ N avigator = B #nevas i = EI|
. . : e | o =
URL: _sndsilca.ca nel2 ocalieg-birvarchivenat > | info | | | ¢ | | || 2] b |k | 2| o] 2] o] e || | r-'lﬁ')&”@lg I
L30G4EE -
Narme Description | Key 4
Lwire/Current JDATA Lwirejcur, 6130¢ ]
booster/Current IDATA/boosteri 3151E ]
bpr/Currant JDATAbpreuri 4107¢
eryof/Current [DATAeryoeurt 45818 1E-7 E [2 *<Not saved to file> 5 = 7
diag/Current JDATA/diaglcurr} 6533° ]
EPS/Current JDATAJEP S[curr; 2724° ] B AT B & {‘77 M| @
FaciityctrlCurrent IDATAfaclityct: 61125 E 124
generallCurrent [DATAgeneralfd 2135¢ e J 4 : E
inj-valCurrent IDATAfinj-vajcui 5232 g 1 1 34
£ 3 e =
In-walCurrent IDATA/In-vafcur: 4174¢ 7 wn o ]
ftb-valCurrent IDATAtb-valcu; 38571 l 1 =4
PS/Currant IDATAIPS curre] 5028¢ | ]
1E-9 4 =
PS_LTB/Current IDATAJPS_LTB/¢ 2604° E lh-"l"—-— 4 817
= E L L \_'x ~adn ]
1 N 29 oo ]
E— i EE
Fattern Search q o
T s e —— | =4
() Add... (®) Replace search resufts [] reg.Exp. 1E-10 3 @]
] = 4
PV Narme |Name a13126 11— — —— -————————r——r———— T w24
03:51:17.231 07:00:00.000 10:00:00.000 13:00:00.000 16:00:00.000 19:00:00.000 22:00:00.000 01:00:00.000 1 ]
Time i E!_:
|—LN-\«’A{CCG:1}-P-I —— LNNVA{IPOLFP - = LA PG unavg-| = LN AA{IF:02HP-1 1 ™4
a1 aJ
P & S= °7]
1 propates 52 ] Expat sampe =R
T,m!|Tmmi,|\,a|u,m,| wise | 15:54:35 15:54:40 15:54:45 15:54:50 15:54:55 15:55:00 15:55:05
2016-03-21
Show | ftem (PV, Formula) Display Name Scan Period | Buffer Size | Width | Axis TaceType | Rec
=) LMVA{CCE:1}P-I LNYA{CCE:1}HP-I 0.0 5000 2 Pressure | Area opi [l Properties 7| Export Samples " Inspect Samples 82/ XF:311DA-OP{Tbl-Ax:X2}Mtr = 04
% LMAA{IP:OLHP- LN A{IP:O1}P | 0.0 s000 2 Pressure | Area opl ~
Item (PV, Formula): | XF:311DA-OP{Tbl-Ax:X2}Mtr.RBV - l Refresh
| LNAALFP: Gunfvg | LNVA{}P:Gunfvg| . E Pressure
% LNAA{IP:0ZHP- LN A{IP:02Z}P - 0.0 s000 i2 Pressure Area O | Time Value Severity Stat. Source "‘
2016/03/21 15:48:56.308994332 0.370 NONE 0 EPICS Archiver Appliance ||
2016/03/21 15:48:56.409407021 0.270 NONE 0 EPICS Archiver Appliance *
Archive Data Sources =
| | 2016/03/21 15:48:56.512787822 0.170 NONE 0 EPICS Archiver Appliance
Name Key |URL
In-valCurrent | 41744 xrds:ffea.cs.nsls2.locallcgi-bin/ArchiveD atas erver.cgi 2016/03/21 15:48:56.613243038 0.070 NONE 0 EPICS Archiver Appliance
2016/03/21 15:48:56.713562838 0.010 NONE 0 EPICS Archiver Appliance
0® J 2016/03/21 15:48:56.813880791 0.000 MONE NO_# Live Data
2016/03/21 15:54:45.844898543 0.020 MONE NO_# Live Data
2016/03/21 15:54:45.945265756 0.090 NONE NO_# Live Data =




Alarm Viewer

Co gl C5-5Studio L5 =

Fle Edit - Search £S5 Window Help
J2]]e @] @ |8 8 [w]a afo e

OFI Editor ;2] OF1 Runtime

NSLS-Il Linac Vacuum System

Readings & Histary |

TE-10

KLYIP2

Settings Download |

i wais i waiee

|
Linac Reset @

4.7E-10

WGIPL

WGIFP3

|7e-11 | [1.4E-10 | CECET | |3e-10 | [1ae-10 | [12E-10

IPO3 IPO7T IPOE IPO3 IPO2 IPOL

f== Alarm Tree ml =0 Alarm Table 23 ] [ + ' =0
@ :t;ﬁ E? v ! [ Current Alarms [999999) Select - |d

[ . Area: Commen environment

MNSLSZ2_OPR = [ Lol

Alarm Status | Alarm Value |

P D escription Alarm Time Currert Sevel | Current Statu | Alarm Sev &
= @ Area: Linac Imajor-ack' ed/STATE_ALARM)
L . 3 BR:IS-PS{PS:KIC4}Tip-5 MAJOR alarm: Booster Injection kicker 4 2014/05/13 10:50:00 MO_ALARM STATE_ALARM; Trip
= . ysterm: Wacuum (major-ack! ed/STATE_AL
. . . SR:CO7-MG{PS}AlarmSE MAJOR alarm: Storage Ring Cell 7 Power Supply Suri 2014/05(13 13:06:00 MO_ALARM STATE_ALARM: Alarm
= . Systern: Linac Vacuum (major-ack' ed)®
SR:C14-MG{PS}AlarmSE MAJOR alarm: Storage Ring Cell 14 Power Supply S 2014/05/13 16:42:00 MO_ALARM STATE_ALARM: Alarm
I @ System: GV
SR:C20-MG{PS}AlarmSE MAJOR alarm: Storage Ring Cell 20 Power Supply S 2014/05/13 22:43:00 STATE_ALARM STATE_ALARM: Alarm
b 49 system: CCG
. ) SR:C25-MG{PS}AlarmS¢ MAJOR alarm: Storage Ring Cell 25 Power Supply 51§ 2014/0%13 15:35:00 STATE_ALARM STATE_ALARM; Alarm
P . ystern: IP (major-ack' ed/STATE _AL
SR:IS-PS{ACsepttAlarmi MAJOR alarm: Storage Ring AC septurn Fault 2014/05/13 12:05:00 STATE_ALARM STATE_ALARM;: Alarrm
. PV LM WA {ES:1}HWSD -Sts B A g ! Pt - -
o o . SR:S-PS{Kick 4}Alarm-2 MAJOR alarm: Storage Ring Injection Kicker 4 Fault | 2014/05(13 12:06:00 STATE_ALARM STATE_ALARM: Alarm :I
. PV LM { CAB: ZFLWL:SUM-5ts (r
@ PV LNWA{CAB: ZFLN:Box-5ts Ackrowledged Alarms (999999)
@ PV LNAA{CAB: ZPVAKES -Sts P D escription Alarm Tirme Currert Sevel | Current Statu | Alarm Sev & | Alarm Status I Alarrm Walues ||3

| shrfii |




SaveCompare/Restore

File Edit Search Run C5-Studic Window Help

CiEe R AEBE RS S

$45 v-n

» XF31 (masarService) }:9

@ Save & Restore Browser (3

¥ Save Sets for XF31

i_] ml-mb

Import | | New | | Edit | | Open

¥ Snapshots of m1-m6 Open | | Compare | | Tag

2017 Sep 28 16:52:13:  (Kunal Shroff)
snapshot for motors m1-6 (SMAPSHOTID: 3)

2017 Sep 28 16:50:59:  (Kunal Shroff)
A first snapshot of motors m1-6 (SNAPSHOT ID: 2)

|| ml-m6 () ml-mb (XF31)
CaE Ak

snapshot for motors m1-6

Setpoint

PV Name
XF:311DA-OP{TbI-...
XF:31IDA-OP{TbI-...
XF:31IDA-OP{TBI-...
XF:311DA-OP{TbI-...
XF:31IDA-OP{TbI-...
XF:31IDA-OP{TBI-...

_@ *ml-mb (Sep 28 16:52:13) &3

& || B || &
Creator:

Timesta...

Timestamp

16:52:12.139 Sep 28 2017
16:52:11.538 Sep 28 2017
16:52:11.404 Sep 28 2017
16:52:11.404 Sep 28 2017
14:35:29.899 Jun 14 2017
14:35:29.899 Jun 14 2017

Tune Setpoints(3): | 1

= Fitter (partial match): | <ALLITEMS>

Kunal Shroff

2017 Sep 28 16:52:13

Status

NO_ALARM
NO_ALARM
NO_ALARM
NO_ALARM
NO_ALARM
NO_ALARM

In.. | SNAPSHOTID: 3 Take

Res...
= Snaps...

*Stored Setpoint™
Stored Setpoint A Live Setpoint
NONE 0.0 0.0 0.0
NONE 1.089 ! -0.011000000.. 1.1
NONE 11.879999999999.. § -0.120000000.. 12.0
NONE 0.0 00 0.0
NONE 1782 ! -0.018000000.. 18
NONE 0.0 0.0 0.0

Severity Live Setpoint




ScanService

i Table Scan 3

Table:  /tmp/10076-mapping_Mg-4-1mm.csv = [ Load
Comment BL7:CS:IPTS X Y i Wait For Value Or Time [ m—
point 1 bent £ 10076 -0.45 ' : bm2 £ 17600000 15300 [ b

. Submit
point 2 edge 4.45 : bm2 : 17600000 : 15300
point 3 edge 9.55 bm?2 17600000 15300
. Wann [% *mapping_exp3.csv - Cnumeric : ]
lent 4 edge Fle Edit View Insert Format Tools Statistics Data Help Jevice
L& &8 « BB Sy v/ @E i i Mo |v alp
[Sans v | va g da := i =FE oss 8 % . 2 o -
[E1 3| = [HROT
A [ €] D F G | H [ K L
L BLT:CS:!PTS Comment XY speedl Speed2 BLT:Choj Wavelem Wait For Value Or Time
2 11090 60Hz, Imm X step -5 B0 B0 1.44 1.5 bm2 1000000 3600
3 60Hz, 1mm X step -4 0. bm2 1000000 3600
e “NHz, 1mim X step =3 0. bmz 1000000 3600
. , . IHZ, 1mim X step -2 0. bz 1000000 3600
position | Wait For Value | Or Time |mHzimmxstep -1 0 bmz 1000000 3600
IHZ, Imim X step 1] 0.5 b 1000000 3600
IHz, Imm X step 1 0.6 brm2 1000000 3600
[2,4,7] counter 10000 | 01:00:00 |Hz 1mmxstep 2 0.7 bm2 1000000 3600
IHz, 1mm X step 3 0.8 bmz 1000000 3600
. ma wlHZ, 1imim X step 4 0.9 brmz 1000000 3600
- 30HZ, 0.4mm Y 5Tep 0 -2 1 a0 30 2.B8 2 neutrons 1000000 3600
13 30Hz, 0.4mm ¥ Step -14 1.1 neutrons 1000000 3600
14 3I0Hz, 0.4mm ¥ Step -1.2 1.2 neutrons 1000000 3600
r- 30Hz, 0.4mm ¥ Step -0.8 1.3 neutrons 1000000 3600
I_ e N e N T MAa . B | ) CE TR T N latalatal NS M |l_l
mapping_exp3.csv | | | sum=19




Operator Logbook Web Viewer

P https://logbook.nsls2.bnl.gov, SOR/ING o) >
log T 2 Usor~
Filter Log Entries “ Include history rliller, 2/4/14, 3:43 pm @ Show details
v 3 How newest it Linac in MBM mode. 1.55nC on ICT1
— Energy:199.6 +/-0.01 MeV/
Spread: 0.706+/-0 034%
Controls Commissoning ; Useful charge: 82.6+/-0.567%
Electronics Maintenance pshot 583 which is the MBM mode to dump2
This is GREAT! This is the best so far
Loto 4/14, 3:44 p
Machine Phy: online live machine model for LTB in CSS. Now only LTB-B1 is in ap-HLA, and will wait @~
e oy for all the LTB dipoles are included in aphla in order for the final test of the code

Operations

-
> " Linac in MBM mode. 1.55nC on ICT1. Energy 199.6 +/-0.01 MeV Spread: 0 706+/-0 034%
Useful charge: 82 6+/-0.657% This is GREATI This Is the best so far
> ==

Here is the beam energy spectrum. 0.32nC at ICT. Transmission is about 70%. Energy
200 37+/-0.04 MeV Spread:0.139+/-0 008% WOWIIIl Useful charge 81%+/-1.5% THIS IS
THE _BEST _since linac restart

However. there are the occasional drop outs of beam due

https://logbook.nsls2.bnl.gov/logbook/indexhtmI#80

@ Include history

xiyar
hd | e (oo Make online live machii madel for LTB in CSS
v Search Mow only LTB-B1 is in ap-HLA, and will wait for all the LT dipoles are included in aphla in order for the final test of the code
Controls oning rfliller, 2/4/14, 3:46 pmr
Electronics Maintenance Saved machine snapshot 583 which is the MBM moda to dump2
LoTo
Start Stop E 198 699 f .
Machine Physics Make online live machine model for LTE in CSS. Now only LTE-B1 is in ap-HLA. and will wait Live LTB Machine Model
Mechanical Technici for all the LTE dipales are included in aphla in order for the final test of the cade. Twiss at Start of LTB "™ e Ly Y
a1a <378 22 0.334
Operations
| || ] | 4b]= o[ || &=
>

087 s199
rliller, 2/4/14, 3:43 p a0
> Linac in MBM made_ 1.66nC on ICT1. Energy-199.6 +/-0.01 MeV Spread: 0.706+/-0 034% o
Useful charge: 82 6+/-0 667% This is GREATI This is the best so far.

> = °

E

rliller, 2/4/14, 3:35

Here is the beam energy spectrum. 0.32nC at ICT. Transmission is about 70%. Energy

10
200.37+/-0.04 Me\ Spread-0.139+/-0 008% WOWII Useful charge 81%+/-1 5% THIS IS 15
THE_ _BEST e linac restart. However. there are the occasional drop outs of beam due
presumablely to the cavity . s
[
zad o

xiyang, 2/4/14, 3:33
Found image files overwritten. It was fixed with the help from Mich,
other cameras

Will check through all

Booster BD1 supply had an erraneous magnet overtemp fault. M Fulkerson found bad
connection. LB-Q5 supply is replaced

Show histary &
dliller, 2/4/14, 2:16 pr
Kly3 with beam

riller, 2/4/14, 2:16 p
Kly3 with no beam



EPICS Architecture V3 (1%9dresent)

AHas been successfully deployed internationally for a wide variety of
facilities over a wide range of domains.

AThe Configuration tools for SCADA and DCS have been demonstrated
AA multitude of facilities have integrated a wide range of 1/O.

AThe Channel Access Interface has been used on all platforms and

programming languages to develop general purpose and application
specific clients

AScaladata is well supported in V3, however, faster ADCs and real
time access to SQL and RBQL databases provide new
opportunities.



DAQ and Model Control Need More

Ethernet

Instrumentation Instrumentation Instrumentation Instrumentation Instrumentation DLSSimjulation




New Standard€<reateOpportunitieso
ImproveCapabilities

AExpand Process Database

AN DimensionalArrays
ATables
A StatisticalSamples

AMiddle Layer Services Improve capabilities
ADirectory Service hierarchical views of 1M Process Variables
AAggregate Alarm Data
ASnap shotlata

APhoebus /CS Studio
A Datapassingetweenclient applicatios

AData Management Tools from configuration to snapshot data
Alnventory, Device Types, electronic travelers, machine design



pvAcces<Llient
Connect RPC/Get/Put/Monj

Ethernet

Channel Access Client

Supports
tables, N Di
arrays and
statistical
samples

New Protocol

TCP/IP

TCP/IP

) Chan
pvAccess Access | B
Server Server
Send Send

e e

pvAccess
Server
Recieve

Channe
Access

Channel
Access

Lookup Routine

A

|OC Database Records

\

Record Name Hash Table

A

.015 Sec IO Scan
Scan Task
Task

| Read/Write

Device Read and Write Data Tables in IOC

Periodic
R/W
Task

Input/Output Device Control

~{n]) pol—for] o]

ol o

=
~fre)- ] ol )l
& &

Both protocols
are supported
in the EPICS 7
Release

New Blocks for
[ables, N Dim
arrays and
Statistical
samples

Devices

TCPI/IP or SeriaCommuncation



ClientViewer for statistics and Table Data

v

N | | — r
o I I I
e | | 1
= I I I
1 I I I
I I I
° | | 1
asy
- I
I I I
4 | | I
I I I
I I I
i3] | | 1 N
@ | | I . .
SATTTTTTTTTITTITT] gu 1
D000 0005 0010 0015 0 l l
All updates @
XY
- sec  ns  MIX M1Y M2X M2y M3X M3y

1603141226 765062686 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.0000849847268154 0.9999142530780648
1603141226 665122230 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.0000849847268154 0.9999142530780648
o 1603141226 565074401 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.0000849847268154 0.9999142530780648
Cm 1603141226 464971846 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.0000849847268154 0.9999142530780648
% 1603141226 365205607 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.0000849847268154 0.9999142530780648
1603141226 265059730 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.0000849847268154 0.9999142530780648

1603141226 165069099 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.0000849847268154 0.9999142530780648

| 1603141226 65138234 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071891852091 1.0000849847268154 0.9999142530780648

|| | 1603141225 965105451 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.0000849847268154 0.9999142530780648

U I | 1603141225 865097427 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.0000849847268154 0.9999142530780648

i l ' \ J ‘ 1603141225 764951385 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.0000849847268154 0.9999142530780648
1| ” I l J | l 1603141225 664930303 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.0000849847268154 0.9999142530780648
! il - 1603141225 565014047 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.0000849847268154 0.9999142530780648

{ ‘ e | 1603141225 465091000 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.0000971825976501 0.9999020607099068

Om | l' | || i ‘ 1603141225 365117716 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.0000971825976501 0.9999020607099068
T - H 1603141225 265165692 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.000054490266667 0.9999447342152903

- | ‘ ' l 1603141225 165125928 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.000048391411827 0.9999508304799065
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DAQ and Model Control Need More

[ Channel Access Server\
C, C++, Java, Python\
Matlab, State Channel Access
Notation Language Gateway
\ PV/CA Access ) \ PV /CA Client )

Ethernet

g HTTP \ ( EPICS 7 - HTTP \ 2 HTTP \ ( HTTP \ ( HTTP \ ( HTTP \ ( HTTP \
. Beam Data
podel Alarm Channel MASAR Arc!uve (TBT BPMs, eTraveller Inventory
Server Aggregation Finder Appliance )
- - -

— — —
Directory Directory Save Sets Time Series| | gnapshot Traveler DB | | Component
Data Data DB

( casicac ) casicac ) [ casicac ) casicac ) ((_casicac ) ((casicac ) [(_casicac )

P Injection
Vv |
Supply 10Cs RF 10C acuum I0C

Simulation

Diagnostic
10Cs

Extraction
10Cs

I0C Beamline
DAQ I0X
Instrumentation Instrumentation Instrumentation Instrumentation Instrumentation DLSSimjulation
areaDetector
Image Data
— T —

Instrumentation




Directory Service - Alias Properties

B, Channels £ | 52 MultiChaning] Yigw = 0
SRCO* elemType=HCOR, BPM Tags=aphla.sys.5R | | Search
Channel Name Ciner handle girder cell ordinal devhame elemhlame elemField elemType sEnd length A
SR.CO1-BL:G024,.. cf-update READBACK a2 01 120 PLIG2CO14 PL1G2C014 % EPM e 0.0
SR.CO1-BL:G02A,.. cf-update READBACK a2 01 120 PL1G2CO14 PL1G2C014 Y EFM 29,9886 0.0
SR.C01-BLGO2A.,. cf-update READBACE (a2 i) 120 PLIG2COLA PLIG2CO1A BPM 29,9535 0.0
SR.CO1-BLGD2A.,. cf-update READBACE (a2 i) 120 PLIGZCOLA PLIGZCOLA EPM 29,9536 0.0
SRuCO1-BLiGDZA.,. cf-update SETPOINT Y3 01 120 PLIGZCOLA PLIGZCOLA EPM 29,9536 0.0
SRuCO1-BLiGD2A.,. cf-update SETPOINT a2 01 120 PLIG2COLA PLIGZCOLA EPM 29,9536 0.0
SRCO1ME:E02.., cf-update SETPOINT a2 01 125 CL1G2C014A CrL1G2C01A X HCOR 30,6673 0.2
SRCO1-ME@:E02.., cf-update READBACE, a2 01 125 CL1G2C014 CrL1G2C01A X HCOR 30,6673 0.2
SR.CO1-M@:E02... cf-update READBACK a2 01 133 CLGac0ls CrL2G2C014 % HCOR, 32,1047 0.2
SR.C01-ME:a0z2,,,  cf-update SETPOINT (a2 i) 133 CLAE2C0O1A CaL2G2C01A X HCOR: 32,1047 0.2
SR.C01-BLGO2A.,. cf-update READBACE (a? i) 138 PL2G2COLA PLZGZCOTA Y BPM 32,5523 0.0
SR.CO1-BLGD2A,,. cf-update READBACE (a2 i) 138 PL2G2COLA PL2GZCOLA X EPM 32,5523 0.0
SRuCO1-BLiGD2A.,. cf-update SETPOINT a2 01 138 PL2G2COLA PL2GZCOLA EPM 32,5523 0.0
SR.CO1-BL:GO28,.. cf-update SETPOINT a2 01 138 PL2G2COLA PL2G2COLA EPM 32,5523 0.0
SH:CO1-BL:G028,.. cf-update READBACE, a2 01 138 PL2G2COLA PL2G2COLA EPM 32,5523 0.0
SR.CO1-BL:G02A,.. cf-update READBACK a2 01 138 PL2G2C014 PL2G2C014 EFM 32,9523 0.0
SR.C01-MEia04.,,  cf-update READBACE (a4 i) 150 SOMG4C014 CHMG4C01A X HCOR: 36,7222 0.2
SR.C01-MEia04.,,  cf-update SETPOINT ) i) 150 SOMG4C014A CuMG4C01A X HCOR: 36,7227 0.2
SR.CO01-BLiGO44,,. cf-update SETPOINT a4 i) 161 PMIGHCO1A PMIGHCO1A EPM 38,3018 0.0
SRuCO1-BLiGO44.,, cf-update SETPOINT 4 01 161 PMIGHC01A PMIGHC01A EPM 38,3018 0.0
SR.CO1-BL:G048,.. cf-update READBACK, 4 01 161 PMIGHCO1A PM1GHCO1A X EPM 28,3018 0.0
SH.CO1-BL:G044,.. cf-update READBACE, 4 01 161 PMIGHCO1A PM1G4CO1A EPM 28,3018 0.0
SH.CO1-BL:G044,.. cf-update READBACK 4 01 161 PMIGHCO1A PMIGHCO1A EPM 38,3018 0.0
SR.CO1-BLGO44.,. cf-update READBACE (a4 i) 1a1 PMIGHCO1A PMIGHCO1A Y BPM 38,3018 0.0
SR.C01-BLGO4E,., cf-update SETPOINT ) i) 171 PMIG4C01E PM1G4C01E BPM 40,5345 0.0
SR.C01-BLiGO4E,., cf-update SETPOINT a4 i) 171 PMIG4C01E PM1G4C01E EPM 40,5345 0.0
SR:CO1-BI:G04E... cf-undate READBACE, (24 01 171 PM1G4C01E Pr1G4C01E EPM 40,5345 0.0 b

< ¥



Directory

Service 0 Configures Hierarchy

=3
Query: Tags=aphla.sys.5R A [Properties]
=08
BPM B
col Query: Tags=aphla.sys.SR ~ | Properties
G2
PL1G2CO1A 4co1| B Select properties.. [
X Fae
SR.CO1-BEGOZA{BPMLLISAX-T | = . HECOR devName cell
I handle girder
y » VFCOR hostName elemType
SR.COL-BLGO2A{BPM:LL}SAY-I e ocName clemName
PL2G2CO1A 4 BPM = length elemField
G4 4 PLIG2CO1A ordinal -
G6 P sEnd -
oz - SR:CO1-BLGO2A{BPM:L1}SAX-I ymmetry —
I ' o Move Down
o o
s PL2GZ2C01A I <=
€03 HCOR
C06 ’
o7 » VCOR
08 » 54
co9 > G6
10 > €02 Show channel names
C11 s C03
s C05
s C06
- CO7
il EPICS
> C08 g g1 T




Directory Service 0 Used to provide parameter displays

| PVTable by Property :3

Query: Tags=aphla.sys.5R ceII:CE}1|

+ Row: devName

+ Column:

elemField

= O

w

devName \ elemField
CH1G6CO1B
CH2G6C0O1B
CL1G2CO1A
CL2G2C01A
CM1G4C01B
FL1G1CO1A
FL2ZG1CO1A
FM1G4C01A
PH1G6CO1B
PH2G6CO1B
PL1GZ2CO1A
PL2G2CO1A
PM1G4C01A
PM1G4C0O1B
SOMG4CO1A

X

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
-7.216569742425744E-7
-2.1431258791651994E-7
-1.500986653185494E-6
-1.806087679109317E-6
1.6492499142893348E-6
1.3008445367347664E-6
0.0

Yy
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0




Phoebus uses Directory Service to improve workflow

B Channel Orchestrator &2 = O
Channel hostMame  Min Value Max Weight “ || Stepl Step2 Step3 i
V:1-SR:C14-MG:G4{SM2H:1623)FId:SP  virtac 12.922061.. 14.357846.. 15793631. 1.0 =1l 153578466516 lcoczoaccels ixocgoaAccels El _ -
' . ) . . - A sim:f/noise &2 ) > = &
V:1-SR:C19-MG:G4{SM1:21881FId'SP virtac -10.85894.. -12.06549.. -13.27204.. 10 -11.0654912139
V:1-SR:C02-MG:G4{SM2H:279}FId:SP virtac 12.922061.. 14.357846.. 15793631. 1.0 15.3578466516 | PV Formula: LTB-BI{BPM:6}Pos:X-|
V:1-SR:C12-MG:G4{SM1:1404}FId:SP virtac -11.74268.. -13.04742.. -14.35216.. 1.0 -12.0474266781 T
V:1-SR:C06-MG:G4{SM1:718}FId:SP virtac -10.85894.. -12.06549.. -13.27204. 10 -11.0654912139 | | Value: -3.5 History (0 matching items)
V:1-SRCO7-MG:G4{SM1:833}FId:SP virtac -10.85894.. -12.06549.. -1327204. 10 -11.0654912139 || Timestamp: ChannelFinder (5 matching items)
V:1-SR:C14-MG:G4{SM1:16281FId:SP virtac -11.74268.. -13.04742.. -14.35216.. 10 -12.0474266781 LTB-BI{BPM:6}Pos:X-SQHST
V:1-SR:C21-MG:G4{SM1:2412}FId'SP  virtac -10.85894.. -12.06549.. -13.27204.. 10 110654912139 ||\ v LTB-BI{BPM:6}Pos:X-RMSHST
V:1-SR:C05-MG:G4{SM1:609}FId:SP virtac -10.85894.. -12.06549.. -13.27204.. 1.0 -11.0654912139 || Dat ' LTB-BI{BPM:6}Pos:X-I
: dla SO
V:1-SR:C24-MG:G4{SM2H:2754FId:SP  virtac 12.922061.. 14.357846.. 15793631. 10 ~ || 15.3578466516 - LTB-BI{BPM:6}Pos:X-5Q
Step Count: 3 Step Size: 1 lGenerate Setpoints Type: VDo LTB-BI{BPM:6}Pos:X-RM5
Apply Display limi
Alarm limits
Warning limits: -3 -3
Control limits:.  -5-5
Unit: X
Status: Connected
EPICS



Operator Log Entry Creation

File Edit Sea cStudio Window Help
GE NPT
Y = = 1
[ s i | = 4 o] ol
“q |4 = Hide Toolbar
" 1 =24 E show Legend
Create Log Entry ==t 4 Add PV
PRk PR % Add Formula —
EEEEEE (1, Import CSV Data File

User Name: |olog-user Password: C} <3 % Remove Empty Axes

1 Refresh

) ) 1 od o3 = Open Properties Panel
Date: Mar 27, 2016 Level: |Info v . )
| 4" Open Archive Search Panel

) 2] - :
. . . Open Data Export Panel
Creating the first simple entry. | I L P
' " ) i 4 Inspect Samples
Instructions for creating log entries o {2 Data Browser Perspective
) _ —— —— —— ——— —r
username: olog-user 091410 091420  09:14:30  09:14:40 A Inspect Waveforms J9:15:10
password: 1234 2016-03-27 £ Save Snapshot to File
[ Properties 8 | Export Samples & Print... = B
o
Traces | Time Axis | Value Axes | Misc. & Create Log Entry

Create Entry from Data Browser

Logbooks: lOperations

Tags: [

\:Detail.s

| Cancel | [ Submit ‘

Create Entry g

Text
Attachments

Logbooks Create Entry from Alarm Viewer

Tags
Properties



