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Introduction S

A new control system, - ( J
ConSys, for the accel- 4 ™
erators at ISA, Arhus ‘iQ/
has been developed. Q‘\? N\

The control system fol- S

lows the standard

model, as well as the publisher/subscriber
model. The resulting system is a highly
modular control system based on object
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Abstract Model

The ConSys control system is designed using an object ori-
ented approach. A very limited number of base objects imple-
ment the core functionality:

Provides the abstraction between the hardware instrument
drivers and the control system. Devices contain the real time
database needed to store the parameters for a given device.
The device object includes a few abstract methods for core
functionality, like reading, writing and registration at the de-
vice. The device signals registered Data Servers when data
has changed.

Obtaining and transmitting data to the client is done by data
servers. A data server may register itself at a device. The de-
vice will signal the data server when data may have changed. It
is the responsibility of the data server to decide whether the
data should be send to the client or not - based on criteria set
from the client application.

The data request contains the information needed by the con-
trol system to load and initialise a data server and connect it to
a device.

Applications interface to the control system through the Con-
Sys client object. This object provides a small but powerful set
of methods to be used by the client program to gain access to
the control system data. On creation the client is supplied with
a data request. Based on the data request the client will create
all necessary connections.
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The base of all data transmitted in the control system is the

ConSys data object. There are three important descendants:

The Message object: The base for all messages transmitted in
the control system.

The Data Value object: Base class for all data values transmit-
ted in the system.

The address object - see below.

The address object hierarchy defines a simple, uniform and
yet flexible way of addressing parameters.

Only contains information on how to locate the device. This
is all the control system needs to access the device. Descen-
dant address objects contain additional information needed by
the device to locate a parameter.

The address object includes all information needed to locate
a parameter.
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Object Relations

The figure to the left shows the
relations between the most im-
portant objects in the control
system.

An Application may create as
many clients as it needs to gain
access to the control system.

Each client creates a transport,
which in turns creates a single
data server.

The specific type of the data
server depends on the request
specification. The data server

may create as many helper data servers or new client ob-
jects as it needs. It may also connect to a single device. A
device may create as many client objects it wants. If the
device is a virtual device it will not connect to a device
driver. If the device is controlling hardware, it connects to

a single device driver.

Database

/ Database Joint Request \

Parameter information: Address information:
Name, description, access

method, update rates etc.

Front-end, device no,

Address type:

General parameters for device
depended address type.
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Establishing a data connection

The basic request includes the address object needed to locate the param-
eter, and specifies the dataserver object to be used with the request.

The application creates a client and initialises it with the data request.

If the request is for a single front-end,the client creates a transport object
and sends the request to the transport.
* [fthe requestis a packet request containing requests for multiple front-ends,
the packet request is split into multiple packet requests, each containing a
request for a single front-end.

The transport now connects to the ConSys kernel on the computer speci-
fied by the request. The receiving side of the transport load and create the
data server specified by the request.

If a data server is a single parameter data server it registers itself on the
device addressed by the request, and establishes a connection to the trans-
port layer for communication of data between itself and the client.

A special dataserver, the packet server, handles the packet request. It is the
packet data server that is responsible for the machine dependent sorting
and remote connection mentioned above.



Experiences/Conclusion

Simple design
The object-oriented approach has resulted in a highly flex-
ible and modular design, where front-end and client
computers have identical core software. A very limited
number of base objects defines the core of the system.
Performance
Provides real time (analogue) feeling for operators - typi-
cal update rates are 5 Hz.
Stability
- Windows NT (servers, front-ends), SQL server, network:
Very good - almost no failures.
- ConSys: Reasonabile;
. Front-end with PCDoct: Good - almost never down.
- Console PC’s: Applications may fail - but the kernel
on the PC survives in most cases.
Limitations
. Strong ties to Windows NT & MFC.
. At the moment no interface to other platforms.
- Not drivers for all hardware (especially old hardware)

G

More information

http:/Iwww.isa.au.dk/ConSys
This is the homepage of the the ConSys system. Here you
will find all the online documentation.
http://Iwww.isa.au.dk/ConSys/pdf/ICALEPCS99Poster.pdf

This poster.
http:/Iwww.isa.au.dk/ConSys/pdf/ICALEPCSArticle.pdf

The accompanying article.
http://Iwww.isa.au.dk/ConSys/pdf/[EPAC98ConsysPoster.pdf

EPAC98 ConSys poster.
http://lwww.isa.au.dk/ConSys/pdf/[EPAC98-tup46g(ConSys).pdf

EPAC98 ConSys article - overview.




Examples of client programs

Group Select
Page Select

List View (I

raphic View

Control Bar r

Console

Main program to display and adjust parameters.

- Machine independent - all console pages are fully de-
fined in the SQL database.

- Two control bars with ‘analogue’ display of two parame-
ters. Each one selectable from a list of 4 parameters.

- ‘Analogue feel’ through digital potentiometers.

- Mixed graphic and text based selections.

- Drag & Drop of parameters to control bars or other Con-
Sys applications.

Digipot

To achieve an ‘analogue feel’ when controlling the param-
eters, each console computer has a box with two digital
potentiometers, which can be used to adjust the two active
parameters in the Console control bar.

- Works by sending messages to the active window.

- Connects directly to a standard serial port.

« Can be installed as a service.

 With buttons for push and pop parameter settings, and for selec-
tion of active control parameters.
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Datalogger

A general purpose program to
log run-time data values to the
SQL database.

- Logging conditions (binary
and floating point ranges).
- Rates up to 1 Hz.
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RampControl

A general purpose program to

perform (slow) ramping of pa-

rameters.

- Ramp floating point values in
either specified time or at
specified rate.

- Can also set binary values.
 Can wait for specified events.

- Rates up to 1 Hz.

ReSto

A general purpose program to
store and restore parameters on
oaaeni i iy T, the system.
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BeamPlot

A specific program to plot
beam current and lifetimes
during electron runs.

§#. RampControl - Bake_ring4 RMP

File Edt “iew Insert ‘Window Help
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E' Bake_ring4 RMFP Control:1

Operate
Sart |
Stop
E]a)e]
Wil

EBake_

Achion [End] ¥alue
10 Start vahue SetValue 20.000
/" Heating RateVector  150.000 rate; 0.00170 »/s
*— Baking Flat top 86400

/ Caoling RateVector 20000 rate; 0.00170 »/s

Mame Type Time

Farame ter Famp name Feading
@ VBE23 wwr Bake Ring 2 0.oaa n.aaa
@ YBK23 v Bake Ring 2 0.000 0.000
@ VBE23 vy Bake Ring 2 0.oaa n.ana
& VBK23 var Bake Ring 2 0.oaa 0.a0a
@ YEK1T e Bake Ring 2 0.000 0.000
@ VBE1T v Bake Ring 2 0.oaa n.ana
& YBE1T v Bake Ring 2 0.000 0.000
& YBK1T var Bake Ring 2 0.0aa 0.aaa
@ VBEAT wr Bake Ring 2 0.oaa n.aaa
@ YBKAT vy Bake Ring 2 0.000 0.000 =
& VBEAT wnr Bake Ring 2 0.000 D.DDEILI
1] | =

[
Ready ’_I_I_ o




# ConSysManager - FECO1
File Edit Wiew “Window Help

=] E3
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= Astrid ConSys (=] B3
g Canfigquration file : Asztid ConSps B Device list
; & CkemelDevice

@ [ atabaze

= FECOD1

----- &, JIMlAC
----- 4 DICEUR

¥ CPcDoctDevice (1) devi... M=l E3

FCDact Mex ||:|

— Default values

Setall | Setan |

----- O SHIRVA,
----- £L GRODCO
----- & RIDIF

----- & COIRO Database Stored
----- £ DOBYS : -

----- £ TINFIM
----- L. GENFE
----- o KEPRIA
----- £ FECO2

----- o ARFA

----- £ JSNHOME
----- B SISFA
----- B PERNAK
----- £ FECO3
----- & BOGFOF
----- £ NAHOF
----- o FOPEL
----- 4 AVRED

[

Ready

Database Editor

A system program to ease
setup and maintenance of
the system database.

- Object oriented editing
of the ConSys tables -
based on description
tables.

- Ease maintenance and
secure data integrity.

- Used together with Ac-
cess for editing ConSys
SQL data.

ConSysManager

The system setup program.

Specification of system

database and communica-

tion protocol.

Specification of which com-

puters participate in the

system.
Specification of which de-
vices to be loaded on parti-

cipating computers.
Setup of devices on the par-
ticipating computers.

. ConSys - DatabaseEditor

File “iew Help

ﬁ ConSps «| |Parameter Name: BMHZ21IBMeli.Power
----- % Astid Description: Bending Magnet

----- ’é’ Astrid Diagnostics

e ’%‘- icratron

----- %‘- Astnd Separator

----- %‘- Aztnd Electron Cooler
----- % Agtrid W acuum

----- ’é‘- Undulator

----- '%’ Undulator Beamline
..... % Ebis

----- % Astrid Auiliary

----- ’%‘- Astrid Mo Backup
=% Elisa

- [ AESZTIACE
- [ AESZ1YACel
- 1§] BEH1TWELel

=" BMH21IEMeli
- dac

f Earth/Phase
f i agnet_temp

f’ Palarity
f’ Operation
DLET

- BMH21YHAEI
E| ECPZ1REL=l

Feady

----- S5 Astid Injection Beaming

‘;” i agnet_water

Communication

Parame ter

Mame:  BMHZ1IEMel

SelectIDl Id: |1¥238
Sur name [T Read [v ‘wiite
Update Min. Time; |0 Diefault float walue: | 0.0000
Conzole pozition: |4 Default ward walue: |0
~ Interpretation
Type: IEiL Check Box -
Drata Type: Bit
5 | Conversion Type: raw bit value
J Dizplay Type: Check Box
Intelpretatiﬂd 517 On/Of contral check box
~ Address
Address type: IGBd Bit j
GE4 &ddress [a); |2
[0: statusg, 1; status-data, 2 command, 3 [all: |2
Doct, l:hqnnel [a2): |2
Bit number [a3): |1
[ad]: |V
SoftCaode [a5); [0
Crate Mame [=0]:
|5|32
[s1]:
|
oK | Cancel |

1




Commercial Tools

Policy: Commercial tools used whenever possible:
+: Fast development cycle, professional look.
- ;. Limitations (bound to one solution).

The primary development tool. The control system
has a strong tie to MFC, Microsoft Foundation
Classes. The communication protocol is based on
pipes, an intrinsic part of Windows NT.

Used to store all configuration data.

Used an editor for the DAF-files (function tables).

ActiveX controls, used for plotting and technical
controls.

Can be compiled into the ConSys code. Used for de-
vice drivers and some displays. Also used as mathe-
matical library.

Used for documentation, and for status display. In
the future possibly also for control (Java).

Is supported through the ConSysAPI (a Windows
DLL) and the ACOP ActiveX interface for user pro-
grams .



