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EPICS ςIt Has Industry In Its Name.



Bob Dalesio - Short Bio

ÅTeam Developed and applied the EMC Controls EmconD3 Control 
System: Steel Plant Provo, Utah, Oil Refinery, Puerto Rico       Early 80s

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

ÅTeamDeveloped andappliedthe Computer Products Industry Control 
System: UTC Fuel Cell, %$# and ^%$ Laser Control Systems Mid 80s

ÅTeam Developed and deployed theGround TestAccelerator Control 
{ȅǎǘŜƳ ŀƪŀ [ƻǿ 9ƴŜǊƎȅ 5ŜǾŜƭƻǇƳŜƴǘ !ŎŎŜƭŜǊŀǘƻǊ ƛƴ ǘƘŜ ƭŀǘŜ улΩǎ

ÅTeam Developed and supported the deployment of The Experimental 
tƘȅǎƛŎǎ ŀƴŘ LƴŘǳǎǘǊƛŀƭ /ƻƴǘǊƻƭ {ȅǎǘŜƳ ŦǊƻƳ мффлΩǎ ǘƻ ǘƘŜ ǇǊŜǎŜƴǘΦ



The Experimental Physics and Industrial 
Control System (EPICS)
ÅWasdevelopedto providetools for processcontrol engineers with no 

programming.

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

ÅArchitectural Features of EPICS support Industrial and Research 
Control

ÅInterfaces to support extensions and high-resolution timing

ÅSupport from Commercial Companies for tools and application



EPICS at Large Facilities On All Continents



EPICS ScalesDown to t/ǎ ŀƴŘ wŀǎǇōŜǊǊȅ tƛΩǎ



Industrial IO is 60% of all IO at Accelerators

ÅVacuum Control ςVacuum Controllers and PLC IO

ÅCryoControl ςCEBAF was the first facility to use EPICS for this

ÅVibration Monitoring

ÅCooling Water Control

ÅTemperature Monitoring 

ÅPower Supplies: high voltage RF, regular and pulsed magnets

ÅAccess Control into restricted areas

ÅFacility Control ςSverdrup used EPICS for SNS facility with AB PLCs

ÅPower Distribution and rack monitoring



Ethernet instrumentation bus

Ethernet pvAccessfor DAQ

Ethernet for EPICS Channel Access or pvAssess

Industrial   I/O Controller Console ServerI/O Controller
Data Acquisition Computer

PLC

Mitigation NodeCell ControllerCell Controller Cell ControllerCell Controller

Deterministic Ring Communication

Deterministic Timing Distribution Network

Master Pattern / EVENT Generator

Signal

Hardware Architecture



Non-Industrial Instrumentation

ÅBeam Diagnostics (>300 MHz)

ÅRadio Frequency Field Control (>300 MHz)

ÅFast Orbit Feedback (10 kHz)

ÅRF Phase Control (>300 MHz)

ÅTriggered acquisition (<10 psecjitter, <1nsec resolution)

ÅFast corrector magnet power supplies (10 kHz)

ÅBeam Loss Detection (<3 usecslatency)

ÅBeam Loss Mitigation (<10 usec)

ÅData Correlation (1 nsec)



Commercial Research and Development 
!ƎǊŜŜƳŜƴǘǎ ¸ƛŜƭŘŜŘ ¢ƘǊŜŜ tŀǊǘƴŜǊǎ ƛƴ ǘƘŜ флΩ
ÅBaltimore Gas & Electric  - LNG terminal, Pipeline 

compressors (3)

ÅLOF - Float glass manufacturing, Glass coating (3)

ÅNASA - Satellite ground station instrument 
monitoring

ÅWLSSD - Sewage treatment & incineration

ÅS. Nevada - Water treatment, pumping & storage

ÅCitgo - Refinery tank farm automation, Product 
movement

ÅAMD -/ƘƛǇ ΨŦŀōΩ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƴǘǊƻƭǎκI±!/

ÅSAIC - Automated/portable weapons disposal 
ΨǇƭŀƴǘΩ όнύ

ÅLosAlamos- Particle accelerator vacuum system 
control

ÅCalifornia ISO - Power grid monitoring, metering 
and AGC

ÅSan Diego Gas & Electric ςSCADA/Remedial 
Action System 

ÅCity of N. Wales - Water pumping & distribution

ÅCity of Milwaukee - Sewage treatment & Water 
treatment (5)

ÅNippon Sheet Glass - Glass coating line

ÅAnne ArundleCo. - Waste treatment, Water 
treatment/distribution (6)

ÅAustin Regional - Sewage treatment and 
collection/pumping
ÅTong Yang - Cement plant automation

ÅS. Nevada - Water distribution/pumping system 
expansion

ÅCitgo Lake Charles - Tank farm automation

ÅNorthwest Indiana - Water treatment, storage 
and distribution

ÅRiver Mtn. Treatment Plant - Water treatment, 
and distribution

ÅSan Diego Gas & Electric - Distribution SCADA & 
load shedding

athawayathaway
Industrial Automation, Inc.



TIS-4000 Systems

Non-Traditional (Distributed)
SCADA and DCS systems:

ωDesigned to provide for Inter/Intra/ExtraNetcommunications

ωLƴŎƻǊǇƻǊŀǘŜǎ {{[ ƭŀȅŜǊ ¢/tκLt Ǉƭǳǎ ŘƛƎƛǘŀƭ άŎŜǊǘǎέκ±tb ǘŜŎƘƴƻƭƻƎȅ

ω¦ǎŜǎ άŘƛƎƛǘŀƭέ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǎȅǎǘŜƳǎ

ωWorks well at 56Kbps and better with more bandwidth

ω¦ǎŜǎ ŀ άǇǳōƭƛǎƘ ŀƴŘ ǎǳōǎŎǊƛōŜέ Řŀǘŀ ŜȄŎƘŀƴƎŜ ƳŜǘƘƻŘƻƭƻƎȅ

ωCo-exists with other traffic (video, VoIP, data, FTP, etc.)

ω/ŀƴ ōŜ ǇŀǊǘ ƻŦ ŀ άƘȅōǊƛŘέ ǎȅǎǘŜƳ όǘǊŀŘƛǘƛƻƴŀƭ Ǉƭǳǎ ŘƛǎǘǊƛōǳǘŜŘ)

άw9t[!/9Lb t[!/9έ ǿŀǎ ǘƘŜ ƳŀǊƪŜǘƛƴƎ ŀǇǇǊƻŀŎƘ ǘƻ ƛƴǘŜƎǊŀǘŜ ŜȄƛǎǘƛƴƎ ǎȅǎǘŜƳǎ 

ΧΧand then upgrade incrementally

athawayathaway
Industrial Automation, Inc.



TIS-4000 Systems

Unix/Linux/NT workstations 
10/100baseT, FDDI, 
ATM, Frame Relay, etc. 

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

Interface HW and drivers for
ƴǳƳŜǊƻǳǎ άǎƳŀǊǘέ ƛƴǎǘǊǳƳŜƴǘǎ
and controllers 

Modbus+
Datahighway+

Profibus
Echelon

Interbus-S
RS-xxx 

Unit controller
PCU configuration

1024 I/O
2048 blocks

athawayathaway
Industrial Automation, Inc.



TIS-4000 Systems

ISAbus RSU
Pentium II CPU

Pole-top RMS900
ά{ƳŀǊǘέ  w¢¦

PLC remote
unit

VMEbus RSU 
M68040 CPU

Floor mounted
ά{ƳŀǊǘέ  w¢¦

athawayathaway
Industrial Automation, Inc.



Frame Relay WAN

TIS-4000 Systems

DLCC Control Center

900 Mhz Radio

Alternate
site backup

link

St. Louis County Water Co.

North County Plant Meramec Plant South County Plant
Central Plant #3

Filter Plant

Fiber Optic
Link

athawayathaway
Industrial Automation, Inc.



TIS-4000 Systems

Dial-out &
leased lines

Token Ring
network

TeleLink
ports

In-Plant
process
control
units

SmaRTUs

Western Lake Superior Sanitary District

athawayathaway
Industrial Automation, Inc.



EPICS Is an Established Standard Toolkit

ÅThe Experimental Physics and Industrial Control System is used successfully 
ƛƴ ōƻǘƘ LƴŘǳǎǘǊȅ ŀƴŘ wŜǎŜŀǊŎƘ CŀŎƛƭƛǘƛŜǎ ǎƛƴŎŜ ǘƘŜ ƭŀǘŜ мффлΩǎ

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

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

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



EPICS Architecture has Significant Differences 
compared to Industrial Control Systems
ÅA three-ǘƛŜǊ ŀǊŎƘƛǘŜŎǘǳǊŜ ǿŀǎ ŘŜŜƳŜŘ ǘƘŜ άǎǘŀƴŘŀǊŘ ƳƻŘŜƭέ ŦƻǊ 

control systems: Field IO/Instrumentation, Computer Front End as 
Data Servers and Client Applications

ÅThe 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).

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

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



Interfaces Support Independent Development



Process Database Configuration of DBTypesς
Building Blocks that form atomic operations
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Getting the time stamp into a record

ÅAllow the device support to provide the timestamp from the Device.

ÅGet the time stamp from the local time server NTPor PTP

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



Interfaces Support Independent Development



Synoptic Editor and Runtime



Archive Appliance



Alarm Viewer



Save/Compare/Restore



Scan Service



Operator Logbook ςWeb Viewer



EPICS Architecture V3 (1991 ςpresent)

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

ÅThe Configuration tools for SCADA and DCS have been demonstrated.

ÅA multitude of facilities have integrated a wide range of I/O.

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

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



DLS Simjulation

CAS/CAC

Instrumentation Instrumentation Instrumentation Instrumentation Instrumentation

Instrumentation

Channel Access Channel Access

CAS/CAC CAS/CAC CAS/CAC CAS/CACCAS/CAC CAS/CAC

areaDetector
Image Data

Channel Access Client

Channel Access Server

DAQ and Model Control Need More

Ethernet

s Client



NewStandardsCreateOpportunitiesto
ImproveCapabilities
ÅExpand Process Database
ÅN DimensionalArrays
ÅTables
ÅStatisticalSamples

ÅMiddle Layer Services Improve capabilities
ÅDirectory Service ςhierarchical views of 1M Process Variables
ÅAggregate Alarm Data
ÅSnap shotdata

ÅPhoebus /CS Studio
ÅDatapassingbetweenclient applications

ÅData Management Tools from configuration to snapshot data
ÅInventory, Device Types, electronic travelers, machine design
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ClientViewer for statistics and Table Data
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Directory Service - Alias Properties 



Directory Service ðConfigures Hierarchy 



Directory Service ðUsed to provide parameter displays 



Phoebus uses Directory Service to improve workflow 



Operator Log ςEntry Creation

Create Entry Time
Owner
Text
Attachments
Logbooks
Tags
Properties

Create Entry from Data Browser

Create Entry from Alarm Viewer


