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Cosylab Facts

• Spin-off company from JSI (largest Slovenian institute)
– 40 man-years experience in control systems
– students start during undergraduate study, then join 

company
• Customer service oriented

– develop, install and support complete control systems
– custom development (software, device integration,…)
– consulting

• Open Source Business Model
– existing software is free to research labs
– we charge only for the adaptation we do
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Main ACS Features

• Synchronous and asynchronous get/set
• Monitors (one to many)
• Data Notfication Channel (many to many)
• Logging
• Error Handling (exceptions, ErrStack)
• Alarm System
• Archiving System
• Management and Access Control
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client server1 master interface

Basic Control Interface (BACI), or:
How Do We Define the Device Interfaces

• “Narrow” (EPICS, TINE, TANGO,…)
ctrlObj.remote(device,"msg", dataIn, dataOut)

• “Wide” (ACS)

client server
1 interface/device

dataOut=device.msg(dataIn)

• devices
• properties

– typed
• events
• commands
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Management and Access Control Interfaces 
(MACI)

• Uses the Component-
Container Model (CCM)
– Same concept as in Sun’s 

J2EE, and Microsoft’s 
COM/COM+ and .NET

– All added-value components 
live within their containers

– Containers take care of 
management-related issues

• Generic user interface
– Administration Client
– Object Explorer
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Component 1

Component 2

Component 3
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Object Explorer and Administration Client
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Management Services (Components and 
Containers)

• Distributed object:
– Application-specific (e.g., a model of a device in a 

control system)
– The component in the CCM

• The Activator:
– Takes care of distributed object lifecycle
– Provides distributed objects with everything they need
– The container in the CCM

• The Manager:
– Implicitly takes care of control system lifecycle
– The directory
– One manager per domain
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ACS Deployment diagram

CDB

Manager
(domain A)

CORBA
Naming
Service

Activator 1 Activator 2 Activator 3

Manager
(domain B)

federation

Administrator
Client

Abeans
GUI for
Control

DO 1
DO 2

DO 3
DO 2

DO 4
DO 5

Device
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Management Services (Lifecycle and Access)

• Control system lifecycle:
– Bringing the entire system online and offline
– Triggering ad hoc activation of individual distributed 

objects
– Startup sequences need not be explicitly specified

• Distributed object lifecycle:
– Timely (when needed) activation of a distributed object
– Deactivation of a distributed object that is no longer 

needed (garbage collection)
• Access to other distributed objects
• Access to the Configuration Database
• Directory of all distributed objects

– Authorization
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Configuration Database

• Records form a hierarchy
– Model of the entire system’s structure
– Addressable through Unique Resource 

Identifiers (URI)

• Records have a well-defined structure
– All data in the record have assigned a data 

type and default value
– Record is actually an Extensible Markup 

Language (XML) document associated with an 
XML schema (XSD)
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CDB Data

<?<?xmlxml version="1.0" encoding="UTFversion="1.0" encoding="UTF--8"?>8"?>
<<PowerSupplyPowerSupply xmlnsxmlns="urn:schemas="urn:schemas--cosylabcosylab--com:com:PowerSupplyPowerSupply:1.0":1.0"

xmlnsxmlns::bacibaci="urn:schemas="urn:schemas--cosylabcosylab--com:BACI:1.0"com:BACI:1.0"
xmlnsxmlns::cdbcdb="urn:schemas="urn:schemas--cosylabcosylab--com:CDB:1.0"com:CDB:1.0"
xmlnsxmlns::xsixsi="http://www.w3.org/2001/="http://www.w3.org/2001/XMLSchemaXMLSchema--instance">instance">

<<currentcurrent id="id="11" description="" description="currentcurrent" units="" units="AA"/>"/>
<<readbackreadback id="id="22" description="" description="readbackreadback" units="" units="AA"/>"/>
<<statusstatus id="id="33" description="" description="statusstatus"/>"/>
</</PowerSupplyPowerSupply>>

currentcurrent
id="1"
description="current"
units="A"
min_value="0"
max_value="1000"
default_timer_trig="10000000"
min_timer_trig="10000"
min_delta_trig="0"
default_value="0.0"
graph_min="0"
graph_max="1000"
min_step="0.0"
archive_delta="0"
format="%9.4f"
resolution="65535"
archive_priority="3"
archive_min_int="0"
archive_max_int="0"

readbackreadback
id="2"
description="readback"
units="A"
alarm_high_on="0.0"
alarm_low_on="0.0"
alarm_high_off="0.0"
alarm_low_off="0.0"
alarm_timer_trig="10000000"
default_timer_trig="10000000"
min_timer_trig="10000"
min_delta_trig="0"
default_value="0.0"
graph_min="0"
graph_max="1000"
min_step="0.0"
archive_delta="0"
format="%9.4f"
resolution="65535"
archive_priority="3"
archive_min_int="0"
archive_max_int="0"

statusstatus
id="3"
description="status"
resolution="511"
bitDescription="On,Remote,Sum Failure,
Not Ready,State Inconsistent,Ramping"
whenSet="3, 2, 0, 0, 0, 0, 1, 1, 1"
whenCleared="2, 3, 3, 3, 3, 3, 3, 3, 3"
alarm_low_on="0"
alarm_low_off="0"
alarm_high_on="0"
alarm_high_off="0"
alarm_timer_trig="10000000"
default_timer_trig="10000000"
min_timer_trig="10000"
default_value="0"
min_step="0"
archive_delta="0"
format="%u"
units="-"
archive_priority="3"
archive_min_int="0"
archive_max_int="0"
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CDB Structure

Property

TypelessProperty

double

long

pattern

+

+

+

ROdouble

RWdouble

<xs:complexType name="ROdoubleROdouble">
<xs:complexContent>
<xs:extension base="doubledouble">
<xs:attribute name="alarm_high_on" type="xs:double" default="0.0"/>
<xs:attribute name="alarm_low_on" type="xs:double" default="0.0"/>
<xs:attribute name="alarm_high_off" type="xs:double" default="0.0"/>
<xs:attribute name="alarm_low_off" type="xs:double" default="0.0"/>

</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:complexType name="PowerSupplyPowerSupply">
<xs:sequence>

<xs:element name="current" type="baci:RWdouble"/>
<xs:element name="readback" type="baci:ROdouble"/>
<xs:element name="status" type="baci:ROpattern"/>>

</xs:sequence>
</xs:complexType>
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CORBA Services Used

• Naming service (built into manager)
• Telecom log service
• Notification service (successor of Event)
• Interface repository
• Property Service
• Implementation repository (activator)
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UML for Professional Quality Design

Property
DO_name()

DO

0..n0..n0..n0..n

NamedComponent
name()description()
version()URI()get_interface()get_characteristic_by_name()find_characteristic()

Characteristic0..n0..n

type
RWProperty<type>

set_sync()set_async()increment()
decrement()

type
ROProperty<type>

get_sync()get_async()
create_monitor()

Device
(from Examples)

type
MonitorPoint

(from Examples)

type
ControlPoint

(from Exampl...

Control system Devices are Distributed Objects

Thermostat
(from Exampl...

An example of Device

Examples of user defined classes:

Data Publisher

Data 
subscriber

DataChannel

0. .n0. .n

push data

subscribe

pull data
push data

federateCORBA Notification 
Service

(from CORBA Middleware) 0..n0..n

logs are sent to the central 
server when a low 
frequency timeout expires 
or the buffer is full.
Messages are filtered to 
compress identical 
messages generated in a 
time period

Subject

Attach()
Detach()
Notify()

(from Data channel)

producer for logs

logMangerProxi
timer
buffer

ACS_LOG()

0..n0..n

calls ACS_LOG() to send log

client for logs

Observer

Update()

(from Data channel)

Data Channel

0..n0..n

send logs to central ser...

subscribes to logs

un-subscribe to logs

send logs

NON-ACS Client
(from Applications)

CORBA NamingService
(from CORBA Middleware)

resolve()

Object Explorer

Administrator

Administrator Client

Manager

get_COB()
release_COB()
shutdown()

bind(DO)

explore naming tree

ACS Client application
(from Applications)

get_COB

release_COB

Activator

activate_DO()
deactivate_DO()
disconnect()
shutdown()

1..n

1

1..n

1

DO
(from Distributed Object)

use services

access propert...

C O B

disable

construct

1
+object

1

producer of monitor data producer for logs
(from Logging System)

Relational Database

logMonitor
(from Logging System)

monitorDisplay

archiveManager

through data channel

through data channel

store/retreive data

browse logs

browse monitor data
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ACS 1.0 Documentation - 1

2000+ pages of printable 
design/reference docs

• Introductory documents
(Overview, Installation, Rel Notes)

• Specification Documents
• User Manuals and Tutorials
• Abeans
• ACS IDL Online 

documentation
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ACS 1.0 Documentation - 2

• ACS API Online 
Documentation

• ACS Abeans Online 
Documentation

See:
• ACS_1_0_Linux-CD/Docs
• $ACSROOT/man 

(online reference, html and 
man)



Jožef Stefan Institute

M.Plesko and Cosylab team “ACS - the Advanced Control System” 20

www.cosylab.com

Supported Platforms

• Non-realtime operating system: Linux, 
SUN OS, MS-Windows

• Real-time: VME,VxWorks (Phase1), CAN 
bus

• Languages: C++, JAVA, Python

• CORBA middleware: TAO (& ACE) (C++), 
Omniorb (Python)
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Two Major Installations

• ALMA Prototype
– array of 64 

radiotelescopes (EU-
USA-Japan project)

– Joint project between 
astronomical 
organisations in Europe 
and North America (and 
Japan)

• ANKA
– Karlsruhe, Germany
– synchrotron light source
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Conclusion

• Developed based on the experience of both 
astronomical and accelerator control projects

• optimized for low total cost of ownership (TCO)
– the implementation is efficient and clean
– essential tools and services with many features
– can easily run on many platforms

• Open source (GPL licence)
– free development tools and ORBs

Several other projects are interested in ACS
A wider user’s base will provide valuable 

feedback


