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Cosylab Facts

e Spin-off company from JSI (largest Slovenian institute)
— 40 man-years experience in control systems

— students start during undergraduate study, then join
company

e Customer service oriented
— develop, install and support complete control systems
— custom development (software, device integration,...)
— consulting

e Open Source Business Model
— existing software is free to research labs
— we charge only for the adaptation we do
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Abeans and ACS

Abeans ACStodls _ | ==
Application M anagement, config
. ObjectExplorer, database
ApAIal n Java code Logging,
Alarms,. .. ?
i
: Qe(r:ferCORBA 1/0 boards
cl < =
f
- | implementation
e

S e e ———————————
~ -

replace with any CS, e.g. SCADA, EPICS, etc.
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Main ACS Features

e Synchronous and asynchronous get/set

e Monitors (one to many)

e Data Notfication Channel (many to many)
e Logging

e Error Handling (exceptions, ErrStack)

e Alarm System

e Archiving System

e Management and Access Control
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Basic Control Interface (BACI), or:

How Do We Define the Device Interfaces

e “Narrow” (EPICS, TINE, TANGO,...)

\ / ctrlObj .remote(device," msg", dataln, dataOut)
%Iient — 1 master interface >serverf/

- “Wide” (ACS) |

1 interface/device e devices

e properties
— typed

e events

e commands
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Management and Access Control Interfaces
(MACI)

e Uses the Component-

Container Model (CCM)

— Same concept as in Sun’s i Component 1
J2EE, and Microsoft’s
COM/COM+ and .NET

(!*)
Q

-—>01O
— All added-value components Component 2
live within their containers = o
— Containers take care of = §
management-related issues o
e (Generic user Interface -0 Component 3
— Administration Client

— Object Explorer
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Management Services (Components and
Containers)

e Distributed object:

— Application-specific (e.g., a model of a device in a
control system)

— The component in the CCM

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

e The Manager:

— Implicitly takes care of control system lifecycle
— The directory
— One manager per domain

M.Plesko and Cosylab team “ACS - the Advanced Control System” u_l_l_l_lg_
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ACS Deployment diagram

Administrator
Client

Abeans
GUI for
Control

Manager
(domain B)

------------ federation
Manager
(domain A)
CbhB CORBA
Naming
Service
I |
Activator 1 Activator 2 Activator 3
(00 3)
DO 2 DO 2 DO 5

N

Device
—

N

==
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Management Services (Lifecycle and Access)

e 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

e Distributed object lifecycle:
— Timely (when needed) activation of a distributed object

— Deactivation of a distributed object that is no longer
needed (garbage collection)

e Access to other distributed objects
e Access to the Configuration Database

e Directory of all distributed objects
— Authorization
M.Plesko and Cosylab team “ACS - the Advanced Control System” IJ_I_I_I_IT
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Configuration Database

e Records form a hierarchy
— Model of the entire system’s structure
— Addressable through Unique Resource
Identifiers (URI)
e Records have a well-defined structure

— All data in the record have assigned a data
type and default value

— Record iIs actually an Extensible Markup
Language (XML) document associated with an
XML schema (XSD)
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<?xml
<Powe

<Cul
<rec

<St3
</Poy

current
id="1"
description="c\
units="A"
min_value="0"
max_value="10
default_timer t
min_timer_trigs
min_delta trig=
default_value='
graph_min="0"
graph_max="1(
min_step="0.0"
archive delta="
format="%9.4f"
resol ution="65%
archive_priority
archive_ min_in
archive_max_in

M.Plesko and Cosylab

readback
id="2"
description="readb;
units="A"
aarm_high_on="0.
alarm_low_on="0.(
aarm_high_off="0
aarm_low_off="0.
alarm_timer_trig="
default_timer_trig3
min_timer_trig="1(
min_delta trig="0"
default_value="0.0'
graph_min="0"
graph_max="1000'
min_step="0.0"
archive delta="0"
format="%79.4f"
resolution="65535'
archive priority="3
archive_ min_int="(

archive_max_int="

status

id="3"

description="status"

resolution="511"
bitDescription="0n,Remote,Sum Failure,
Not Ready,State | nconsi stent,Ramping"
whenSet="3, 2,0,0,0,0, 1, 1, 1"
whenCleared="2, 3, 3, 3, 3,3, 3, 3, 3"
aarm_low_on="0"

aarm low_off="0"

aarm_high_on="0"
aarm_high_off="0"
alarm_timer_trig="10000000"
default_timer_trig="10000000"
min_timer_trig="10000"
default_value="0"

format="%u"
units="-"

archive_priority="3"
archive min_int="0"

archive_max_int="0"

ll/>
ll/>
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<xs:complexType name="PowerSupply">
<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>

<xs:complexType name="ROdouble'>
<xs:complexContent>
<xs:extension base="double'>

<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>

M.Plesko and Cosylab team “ACS - the Advanced Control System” IJ_I_I_I_IT
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@ XML Spy - [PowerSupply.xsd]

=101 x|

@ File Edit Projeck xML DTD,I'Sn:hema ¥SL  Documnent Editor Convert  Wiew  Browser Soap Tools  Windaw  Help T
[ | Bllﬂﬁlélcﬁhélﬂn |4 @8y |17 2B |9

m-u

alfllee

lﬂ

P ————— _

Powersupphy

|
| PowerSupphy E}l{* =

Attributes | Identity constraints I

==
Hame Type I1ze Drefault Firmed
id waint llrequired =]
dezcription watning llrequired =]
resolution waint = |lloptional =] 511
:Iarl:hiVIE!_|:|ri|:|ril:j,I waint ﬂll:uptil:unal LI|3
archive_min_int waint lloptional =0
archive_maw_int waint |loptional =0
format watning lloptional =] &u
units watning |loptional =] -
default_timer_trig waint |loptional ] 10000000
mirn_timer_trig waint |loptional ] 10000
defanlt valie warink » | antinnal -1

Companents

|Puwer5uppl1.r

Elrn I Grpl En:nml Simlﬂl .-'1'-.I3r|:||

@ PowerSupply.xsd

Details . x
name status | A
iz ef ]
minJoc |1
maxdce |1 =
tupe baciFOpattem .4l
content | comples
derivedBy restriction .4l
rixed el
hillable =
black, E# LI

Detallz I

|
B

.
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CORBA Services Used

e Naming service (built into manager)

e Telecom log service

e Notification service (successor of Event)
e Interface repository

e Property Service

e Implementation repository (activator)
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UML for Professional Quality Design

Observer
o ats cnannen)
™
subscriber [Biupdate() \
\
H \
| subscribes to logs 'Y
~
| u;swmxo logs "~ DEtRYCHANNE] . 0.n
| 3 escrt . aracterist
~ oo

—
T [l
Client for logs
-
send logs
- g5
—_——

ush data
pull data P //
/
/
~(/
s
Subject
tom Data chanre send logs to dentral ser...  [loGs are sent 1o the central
I~ server when a low
CORBA Notification Datach ] federate e .. __ |irequency timeout expires DO
S alahannc “or the buffer is full
Messages are filtered to
(flom(COREN compress identical
messages generated in a
time period
push data A
0..n
Data Publisher
e | |Examples of user dpfined classes: ']
@D et_COB()
______ 2 — — S Hcicas
T =AS Glent appircation 'i_._——- - E;j;:wf(‘f“‘)
rom Appiicaions) = i g
access propots,— LoD | o resove o1 [SRBRAET 854 e
e TN I oo -
— o (from Logging System)
\ % | // | ‘Q(DO) store/retreive data > ' (from ngam E
usfServices
-
| r | /£ ’ \& browse logs”
N | explore naryfig tree | i_cam NamingService| //  example of ©
L EacoRAEewaly -
1] Ed a1 / o e N_
W] By / actvatol | archiveManagerl
|/ o // [Bactivate_DO() I__’T_F_ ~browse monitor data
W _ | Bleactivate_00() 7N\ S—
Ir 00 1 | / E:\sconneu() \ S 1
Lo Doaed Qe [ Aaminsuaor Gient | Iopiec Exiore ) A D through dat}ﬁ:hannel | monilorDispIayI
e
1 \qh.ec( // / through\data channel
\
N . z &
\ | producer of monitor datal | producer for logs |
————ee e | Iﬁrom Logging S‘/stem)l
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ACS 1.0 Documentation - 1
2000+ pages of printable

ALMA Common Software '
ACS 1.0 documentation
design/reference docs
e Introductory documents — :3:

* ALS ItumN -.|| mlr 24

(Overview, Installation, Rel Notes) pecncstion oo
e Specification Documents
e User Manuals and Tutorials g SN
\> User Manuals and Tutorials
= Abeans e e

. -".-|'.|||. f| 1l ’\-1". "'~' Ml {pulf, 200K b
ot | I |:-\|: I sl 1 THE RS

e ACS IDL Online —> ME}.M

documentation * Vil Cooss Ll L 75
\ + Gaugr GU Compone .-.\-..\.-"L.._ il (g, 304Kk
*  Drartboard GUT Comps ogrammers Garde (pdf 1 51Kh
ACS IDL Online Documentation and UML Model
* AUS 1A 12wl umen bl
ihes. 1 ardusced wi

ln e caline documentation for the ACS LG 1DL
pan Wi d [ i the i'n'|.||il.| ||}|. files. javailable :|'.»=.l asa
Kh} {piceures are corrently missing due to

LI

. 3 Lo \.t‘-ll IMI M .L.I|m1| d'u\l|.‘|Uh|EI al Bose Web
|I1Nah'l II}.R ["t-il M .lI used fo autematically generate the ACE 1.0 1L
liles {available alze as downloadable o e (1.OMbBY)
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ACS 1.0 Documentation - 2

o ACS LiAPLonline documendation - This 18 the online documentation Foee the A0S 10O+

-
D A‘ S AP I O n I I n e APL T hass Been produced witly Docgygen wath from the sctwal code.| available alao as a printalle
’ reference manal in pdf foemat [ 25K (pictures are carrently massage due o a problem with

[hegypen)

Documentation R K e ol

o ACS L0 Abeans opliee dogumeniation - This is the caline docamentation for e ACS 1.0

® A( :S Ab e an S O n I i n e Abeans Java elass libvary. T hes boen produced with Doxygen with oo the actual cede|
availabls also as a printable reference nuanwal in pdf format (250 0KE) WARNING: This is a

very big document and Netscape or M35 [nfernel Explorer can have performance

= problens i displayving the mai iree.
O C u I I I e n tatl O n + ALS LU Obdecd Bxplorer A online decumentation - This is s coline docomentation fog the
AUE L0 Object Exploss classes, T has boen produced with Doxygen will from the actaal codi.|

available also as a printable reference manual in pdf foemat (2500 KR)

S e e : Useful VLTSW Documents

V1T Comunon Sofware, fstallation bManual - WL T-bAMN-FSO0 1 THM-0642 (pdf [ 19Ehy
e $ACSROOT/man
Conliguration Manageinent Moddule, Ulzer bageal (MR - S TT-MAN-ESC- L TH0-0T8G (|

L Thiz section contams manuals and documentation for tools that, although part of the ESOVLT
® AC S 1 O L I n u X_ C D/DOCS Common Software, are distriibuted as integral part of ACS 10,
Loz [nsrallation Maoual - %1 T-MAN-FSC ] T200e 3000 pd [ SR
=plaris Installaeion Magual - VI T-MAM-BSCC | T200-3 ] i pad [ 19Kk
(online reference, html and i "
VET-MAM-ESO-1T240-191 3 {pdl 450K

soa | g

I I lan) s Tooks for Auteauated Testing, User Manpal - VET-MAN-ESO.FTI00-0008 [pdl [ 2R
itse Diat Loades . wial - VL T-MAM-ESO-1 7300707 [odl 4 | 3B

abgap

115

s O

'f"\.'l!.i.x'l.ll'.'I!I:..'lll.'\- o cadanlucy s} 22l gohdoeslaaa:
Last mpedified: Mon Sep 24 18:22:44 MET 2ot
Tlaks s werston: ") 2140 indesc himly 1018 20000024 122618 viseem Bxp 5
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Supported Platforms

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

e Real-time: VME,VxWorks (Phasel), CAN
OUS

e Languages: C++, JAVA, Python

e CORBA middleware: TAO (& ACE) (C++),
Omniorb (Python)

M.Plesko and Cosylab team “ACS - the Advanced Control System” w
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Two Major Installations

e ALMA Prototype

 ANKA
— array of 64
radiotelescopes (EU- — Karlsruhe, Germany

USA-Japan project) — synchrotron light source

— Joint project between
astronomical

organisations in Europe
and North America (and
Japan)
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Conclusion

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

e 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

e 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
LML LI
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