Partner ---

Or
EPICS — It Has Industry In Its Name.



Bob Dalesio - Short Bio

* Team Developed and applied the EMC Controls Emcon D3 Control
System: Steel Plant Provo, Utah, Oil Refinery, Puerto Rico  Early 80s

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

 Team Developed and applied the Computer Products Industry Control
System: UTC Fuel Cell, %S# and 2%S Laser Control Systems Mid 80s

 Team Developed and deployed the Ground Test Accelerator Control
System aka Low Energy Development Accelerator in the late 80’s

* Team Developed and supported the deployment of The Experimental
Physics and Industrial Control System from 1990’s to the present.



The Experimental Physics and Industrial
Control System (EPICS)

* Was developed to provide tools for process control engineers with no
programming.

* EPICS is widely used in Industrial and Research Applications of all
Sizes.

e Architectural Features of EPICS support Industrial and Research
Control

* Interfaces to support extensions and high-resolution timing
e Support from Commercial Companies for tools and application



EPICS at Large Facilities On All Continents
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Industrial 10 is 60% of all 10 at Accelerators

* Vacuum Control — Vacuum Controllers and PLC IO

* Cryo Control — CEBAF was the first facility to use EPICS for this

* Vibration Monitoring

* Cooling Water Control

* Temperature Monitoring

* Power Supplies: high voltage RF, regular and pulsed magnets

* Access Control into restricted areas

* Facility Control — Sverdrup used EPICS for SNS facility with AB PLCs
* Power Distribution and rack monitoring



Industrial 1/O Controller

|
I/0 Controller
Data Acquisition Computer

I Console Server

Ethernet for EPICS Channel Access or pvAsses

Etherfhet instrumentation bus |

 Controller

et pvAccess for DAQ
IlController ‘I\/||t| tion Node

Deterministif Ring Communication



Non-Industrial Instrumentation

* Beam Diagnostics (>300 MHz)

e Radio Frequency Field Control (>300 MHz)

* Fast Orbit Feedback (10 kHz)

* RF Phase Control (>300 MHz)

* Triggered acquisition (<10 psec jitter, <1nsec resolution)
* Fast corrector magnet power supplies (10 kHz)

 Beam Loss Detection (<3 usecs latency)

* Beam Loss Mitigation (<10 usec)

e Data Correlation (1 nsec)



Commercial Research and Development
Agreements Yielded Three Partners N the 90’
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ﬂa tha way TIS-4000 Systems

Industrial Automation, Inc.

Non-Traditional (Distributed)
SCADA and DCS systems:

eDesigned to provide for Inter/Intra/ExtraNet communications

eIncorporates SSL layer TCP/IP plus digital “certs”/VPN technology

eUses “digital” communication systems

*\Works well at 56Kbps and better with more bandwidth

eUses a “publish and subscribe” data exchange methodology

e Co-exists with other traffic (video, VolP, data, FTP, etc.)

eCan be part of a “hybrid” system (traditional plus distributed)

“REPLACE IN PLACE” was the marketing approach to integrate existing systems

...... and then upgrade incrementally



riathawa 14

Industrial Automation, Inc.

TIS-4000 Systems

10/100baseT, FDDI,
—— = ATM, Frame Relay, etc.

I/O Scanning
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total length Distributed I/O
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Industrial Automation, Inc.

TIS-4000 Systems
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Industrial Automation, Inc. TI5-4000 Systems
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EPICS Is an Established Standard Toolkit

* The Experimental Physics and Industrial Control System is used successfully
in both Industry and Research Facilities since the late 1990’s

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

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

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



EPICS Architecture has Significant Differences
compared to Industrial Control Systems

* A three-tier architecture was deemed the “standard model” for
control systems: Field 10/Instrumentation, Computer Front End as
Data Servers and Client Applications

* The 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).

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

* The 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
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Getting the time stamp into a record

* Allow the device support to provide the timestamp from the Device.
* Get the time stamp from the local time server NTP or PTP

e Use the time stamp of the Record from which a value was read



Interfaces Support Independent Development
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Alarm Viewer
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Save/Compare/Restore

File Edit Search Run C5-Studic Window Help
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» 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
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& || B || &
Creator:

Timesta...

Timestamp

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

QuickAcess | g | G (B
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Tune Setpoints(3): | 1
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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




Scan Service

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
. ia0o |% "mapping_exp3.csv - Gnumeric .
lent 4 edge Fle Edit View Insert Format Tools Statistics Data Help Jevice |
L E8& &8 « BB 9v 0 v @E fwit kv (o |v 2Ip
[Sans w |10 |~ @ & ﬂ := é =: B O =8 @ . +_£ - "
[E1 3 L = [HROT
A [ cC Do EN F G | H [ K L
L BLT:CS:!PTS Comment XY peedl Speed2 BLT:Chop Wavelem Wait For Value Or Time
11090 60Hz, Imm X step  —5 0 60 80 144 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 (1] 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 Y Step -1.6 1.1 neutrons 1000000 3600
14 3I0Hz, 0.4mm ¥ Step -1.2 1.2 neutrons 1000000 3600
r- 30Hz, 0.4mm ¥ Step —U.EI 1.3 neutrons 1000000 3600

c
mapping_exp3.csv | | |

sum=18

[*]



Operator Logbook — Web Viewer

http

Filter Log Entries

~

Y

Controls Commissoning
Electronics Maintenance
LOTO

Machine Physics

Mechanical Technicians

Operations

Y = cicg 2
https://logbook.nsls2.bnlgov/logbook

logbook.nsls2.bnl.gov.

Log Entry -

# Include history

# Show newest first

4114, 3:44

pshot 583 which is the MBM mode to dump2

online live machine model for LTB in C

rfliller, 2/4/14, 3:43 pm

Linac in MBM mode

Search E
Spread 0706+
Useful charge

Now only LTB-B1 is in ap-HLA, and will wait

for all the LTB dipoles are included in aphla in order for the final test of the code

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 |s the best so far

iller, 2/4/14

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
since linac restart

THE _BEST

© Show details

55nC on ICT1
ergy-199.6 +/-0.01 MeV

82.6+/-0 557%

is GREAT! This is the best so far

However. there are the occasional drop outs of beam due

ndex.

WM #8022

-

b4
Controls oning
Electronics Maintenance
LoTo
Machine Physics
Mechanical Technici
Operations

>

>

>

@ Include history

# Show newast first
Search

riller, 2/4/14, 3:46 pr
Saved machine snapshot 583 which is the MBM mode to dump2

Make online live machine model for LTB in CSS. Now only LTB-B1 is in ap-HLA, and will wait
for all the LTE dipoles are included in aphla in order for the final test of the code.

eliller, 2/4/14
Linac in MBM made_ 1.66nC on ICT1. Energy-199.6 +/-0.01 MeV Spread: 0.706+/-0 034%
Useful charge: 82 6+/-0 667% This is GREATI This is the best so far.

3:43 pi

fliller, 2/4/14, 3:35
Here is the beam energy spectrum. 0.32nC at ICT. Transmission is about 70%. Energy
200.37+/-0.04 Me\ Spread-0.139+/-0 008% WOWII Useful charge 81%+/-1 5% THIS IS

THE_ _BEST e linac there
presumablely to the cavity

art. Howe

o the occasional drop outs of beam due

xiyang, 2/4/14, 3:33 p
Found image files overwritten

other cameras

it was fixed with the help from Michael Will check through all

it 2/4/14, 3:33 ¢
Booster BD1 supply had an emoneous magnet overtemp fault. M Fulkerson found bad
connection. LB-Q& supply is replaced

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

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

Make

Start

snline live machi

Stoj

Twiss at Start of LTB

E

batax
214

madel for LTE in CSS
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

378

e ESENENET A (]

batay
22

Live LTB Machine Model

airay
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EPICS Architecture V3 (1991 — present)

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

* The Configuration tools for SCADA and DCS have been demonstrated.
* A multitude of facilities have integrated a wide range of 1/0.

* The Channel Access Interface has been used on all platforms and
programming languages to develop general purpose and application
specific clients.

 Scalar data is well supported in V3, however, faster ADCs and real
time access to SQL and non-SQL databases provide new
opportunities.



DAQ and Model Control Need More

Ethernet

Instrumentation Instrumentation Instrumentation Instrumentation Instrumentation DLS Simjulation




New Standards Create Opportunities to
Improve Capabilities

* Expand Process Database

* N Dimensional Arrays
* Tables
* Statistical Samples

* Middle Layer Services Improve capabilities
* Directory Service — hierarchical views of 1M Process Variables
* Aggregate Alarm Data
* Snap shot data

* Phoebus /CS Studio

» Data passing between client applications

* Data Management Tools from configuration to snapshot data
* Inventory, Device Types, electronic travelers, machine design



Channel Access Client
Connect Get/Put/Monitor

Both protocols
are supported
in the EPICS 7
Release

pvAccess Client
RPC/Get/Put/Monitor

Connect

TCP/IP

Ethernet IUDP

New Protocol
Supports
tables, N Dim
arrays and

statistical —
samples

TCP/IP TCP/IP TCP/IP TCP/IP

Channel

Channel

pvAccess VACCesS
Server P Access Access Channel
) Server Server A
Server ccess
Recieve Send Send

Recieve

Lookup Routine

A

|OC Database Records Record Name Hash Table

\
.015 Sec 10 Scan W Device Control
S /o /| /| /— = = a7
Task ) ] ol ol N

: 3#* ables, N Dim

i}

| Read/Write S S
Device Read and Write Data Tables in 10C _, rrays and

tatistical

jplo ﬂCalc _E::\Sellg_' %UDBG-’*\—»@“’ amp|es
& &

Periodic
R/W
Task

for]

Devices TCP/IP or Serial Communcation



Client Viewer for statistics and Table Data

v

1.002

Size
1.000

o
o

|
SATTTTITTTTTIITTT
Po00 0005 0010

All updates "

- 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
|| am 1603141225 965105451 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.0000849847268154 0.9999142530780648
| 1 e | | | 1603141225 865097427 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.0000849847268154 0.9999142530780648
| l ' \ 1 1603141225 764951385 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.0000849847268154 0.9999142530780648
L ” l J I l t 1603141225 664930303 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.0000849847268154 0.9999142530780648
! i 1603141225 565014047 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.0000849847268154 0.9999142530780648
{ ‘ =~ T | ) 1603141225 465091000 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.0000971825976501 0.9999020607099068
‘ & 1603141225 365117716 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.0000971825976501 0.9999020607099068
1603141225 265165692 1.0002622065798652 0.9997378163355621 1.0002925650424335 0.9997071991852091 1.000054490266667 0.9999447342152903

N ; " - ' |, ‘ 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 Y, \_ PV /CA Client )
Ethernet
r
HTTP \( EPICS 7 \ \( e [ wme ) ( wrme \( wre )
Beam Data
Model — St GRS (TBT BPMs, eTraveller Inventory
Server Aggregation Finder Appliance
\. .
J—
Directory Directory Save Sets Time Series Snapshot Traveler DB Component
Data Data DB

]LO

‘ CAS/CAC ' ‘ CAS/CAC ‘ CAS/CAC ' CAS/CAC ‘ CAS/CAC ' ( CAS/CAC h ( CAS/CAC W

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

Simulation
10Cs

Diagnostic
10Cs

Extraction

I0C Beamline
DAQI0X
Instrumentation Instrumentation Instrumentation Instrumentation Instrumentation DLS Simjulation
areaDetector
Image Data
B

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 — Configures Hierarchy

|
=

=0
Query: Tags=aphla.sys.5R A [Properties]
= O
BPM B
col Query: Tags=aphla.sys.SR ~ | Properties
G2
PL1G2CO1A 4co1| B Select properties.. [
X 431
SRICO1-BLGO2A{BPM:LLISAX-T  |= . HECOR devName cell
I handle girder
y » VFCOR hostName elemType
SR:CO1-BEGO2A{BPM:LL}SAY-1 e ocName clemName
PL2G2CO1A 4 BPM = length elemField
G4 4 PLIG2CO1A ordinal -
Gé | sEnd
co2 4% symmetry | MoveUp |
SR:CO1-BL.GOZA{BPM:L1}5A:X-1
o3 Move Down
>y
Co4
5 » PL2G2C01A T ==
€05 HCOR
C06 ’
o7 » VCOR
08 » G4
Co9 » G6
10 > €02 Show channel names
C11 - C03
» C05
» C06
» C07
, EPICS
> C08 g g1 T




Directory Service — Used to provide parameter displays

. PVTable by Property &2 — O

Query: Tags=aphla.sys.5R ceII:CE}1| * Row: devhName « Column: elemfield -
devName \ elemField X Vi

CH1G6C01B 0.0 0.0

CH2G6C018 0.0 0.0

CL1G2C01A 0.0 0.0

CL2G2C01A 0.0 0.0

CM1G4C01B 0.0 0.0

FL1G1CO1A 0.0 0.0

FL2G1CO1A 0.0 0.0

FM1G4C01A 0.0 0.0

PH1G6CO1E -7.216569742425744E-7 0.0

PH2G6CO1E -2.1431258791651994E-7 0.0

PL1G2CO1A -1.500986653185494E-6 0.0

PL2G2CO1A -1.806087679109317E-6 0.0

PM1G4C01A 1.6492499142893348E-6 0.0

PM1G4C01B 1.3008445367347664E-6 0.0

SQMG4AC01A 0.0 0.0




Phoebus uses Directory Service 1o 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: VDol 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

Create Log Entry x |

b=
8
ﬁ. & @ % ;ﬁ = o 29 =3 User Name: Password: | |
3 w w S —
b N
o Date: Mar 27, 2016 Level: [info ~
o] o3 |
« E= Hide Toolbar | Data Browser Plot
w4 =3 [ Show Legend | See attached Data Browser plot H
1
x L
Create Log Entry B % Add PV ! Logbaoks: [operations M|E]
3 ::—% <3 4 Add Formula — T BE
EEEEEE ) Import CSV Data File i detal
User Name: |olog-user Password: % | d
¥4 = Remove Empty Axes Images Files Properties Ticket
ed 3 4 Refresh % Remove || Images:

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

<
N . . [ fd| Open Data Export Panel
Creating the first simple entry. - R I P i
. j . i 4 Inspect Samples
Instructions for creating log entries =q oq [ Data Browser Perspective
. _ T 77— — 1
username: olog-user 09:1410  09:14:20 091430 09:14:40 L& Inspect Waveforms 9:15:10 4
password: 1234 2016-03-27 E8 Save Snapshot to File PO S A T A T
[ Properties 8 | Export Samples & Print... = B
— - Addimage || Screenshot €55 Window || Clipboard Image
Traces | Time Axis | Value Axes | Misc. | & Create Log Entry

Create Entry from Data Browser = =

bl chr— auar 521 wnevm e Create Loa Entry x
[ User tama: [ Pasaard: [

[ |

| sarm 3]

“ =0
. 5 : - Date: sep 26, 2013 Level -
2= [meczore (W[ ® % 5 < T E| pwomsommomions- imeeser L =
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Hide dusalls
) Images | Files | Praperties | Ticket | Contest|
Cancel Submit Imagas:
I o€ e

Add Image Scresnshet |[C €58 Window 1

areal submic

Create Entry ™,

Text [T - e :
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Tags

Properties




Operator Log — Web Viewer

http

Filter Log Entries

~

Y

Controls Commissoning
Electronics Maintenance
LOTO

Machine Physics

Mechanical Technicians

Operations

Y = cicg 2
https://logbook.nsls2.bnlgov/logbook

logbook.nsls2.bnl.gov.

Log Entry -

# Include history

# Show newest first

4114, 3:44

pshot 583 which is the MBM mode to dump2

online live machine model for LTB in C

rfliller, 2/4/14, 3:43 pm

Linac in MBM mode

Search E
Spread 0706+
Useful charge

Now only LTB-B1 is in ap-HLA, and will wait

for all the LTB dipoles are included in aphla in order for the final test of the code

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 |s the best so far

iller, 2/4/14

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
since linac restart

THE _BEST

© Show details

55nC on ICT1
ergy-199.6 +/-0.01 MeV

82.6+/-0 557%

is GREAT! This is the best so far

However. there are the occasional drop outs of beam due

ndex.

WM #8022

-

b4
Controls oning
Electronics Maintenance
LoTo
Machine Physics
Mechanical Technici
Operations

>

>

>

@ Include history

# Show newast first
Search

riller, 2/4/14, 3:46 pr
Saved machine snapshot 583 which is the MBM mode to dump2

Make online live machine model for LTB in CSS. Now only LTB-B1 is in ap-HLA, and will wait
for all the LTE dipoles are included in aphla in order for the final test of the code.

eliller, 2/4/14
Linac in MBM made_ 1.66nC on ICT1. Energy-199.6 +/-0.01 MeV Spread: 0.706+/-0 034%
Useful charge: 82 6+/-0 667% This is GREATI This is the best so far.

3:43 pi

fliller, 2/4/14, 3:35
Here is the beam energy spectrum. 0.32nC at ICT. Transmission is about 70%. Energy
200.37+/-0.04 Me\ Spread-0.139+/-0 008% WOWII Useful charge 81%+/-1 5% THIS IS

THE_ _BEST e linac there
presumablely to the cavity

art. Howe

o the occasional drop outs of beam due

xiyang, 2/4/14, 3:33 p
Found image files overwritten

other cameras

it was fixed with the help from Michael Will check through all

it 2/4/14, 3:33 ¢
Booster BD1 supply had an emoneous magnet overtemp fault. M Fulkerson found bad
connection. LB-Q& supply is replaced

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

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

Make

Start

snline live machi

Stoj

Twiss at Start of LTB

E

batax
214

madel for LTE in CSS
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

378

e ESENENET A (]

batay
22

Live LTB Machine Model

airay

0.334




CSS Pro

Send

PV to any
other CSS
PV tool

i Check polishing loop resistivi...
CF Overview
£ Klystron Gallery Overview
# Logbook...

Copy Pv Name to Clipboard

Acknowledged Alarms

PV
TMod:Summary_MPS:Alarm
HEBT_Coll:CT2:Cond

I
PV Fields Viewer £3

=i Auto-size Columns
Alarm Perspective
Hebbit collimator oummmmmm—rxvmm

Description |
Moderator System N

PV Name/Filter: ICF,KL:DIWSJIT‘BIEE Rs

CF_KL:DIWS_AIT4306B:Rs

- | Field:

File Name |

IHIGH.HS\(H\HI.HHS\{

d

Export to File

Record Type: Ia\

I0C Name: Id—(s-l:(-kl

Boot Date: IFebrualy 05, 2009 at 10:10 am Boot File: I.’ana"epi:sf’i\xTop(RZ.14.7FCF."DEVEVHWKLHI:
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Data Management Tools — electronic traveler
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Data Management Tools — inventory/installation
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EPICS 7 Enables New Solutions

* EPICS 7 is the EPICS 3 and EPICS 4 protocols running simultaneously where
V4 has new capabilities in Normative Data Types and Communication
Mechanisms.

 The Middle Layer Services provides an aggregation layer allows for use in
multiple user interfaces tools.

* New Tools are developed to improve control system development

* The collaboration continues to contribute to this open source control
system with concern for the large installed base.



Commercial Support for EPICS

* There are commercial applications that use EPICS.

* There are a number of companies that sell their instrumentation with
EPICS support such as drivers or a full implementation provided

 Companies are providing support for EPICS develop or use in applications:
Observatory Sciences, CosyLab and Osprey Distributed Control Systems.

* As EPICS is open source, anyone could be using it and there could be more
that are not listed here.



Conclusions

* Architectural Features of EPICS support Industrial and Research
Control Systemes.

* EPICS is used in Industrial Applications and Research Successfully for
over 30 years.

* The open source community continues to support and extend EPICS
to support new technology in control applications.



