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Overview

• Eclipse and OSGI technology

• CSS Core features

• Hudson Build Server

• Database Creation Tool

• Synoptic Display Studio

• Databrowser
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CSS Design

Eclipse Runtime

OSGi (Equinox)

Java Virtual Machine

IDE with 

CSS applications
CSS UI

CSS Core UI

Eclipse RCP UI

Eclipse IDE

CSS Headless

Eclipse RCP

CSS Core

CSS appl.
CSS appl.
CSS appl.

CSS appl.
CSS appl.

UI CSS appl.
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Eclipse

• Written in Java → operation system independent

• Based on Equinox an OSGi implementation 

• OSGi is an open standard organization „Open Services 

Gateway initiative‟

• Plug-in technology

• Using SWT/JFace for UI

• Provides a Rich Client Platform (RCP) for general 

applications

• Add new functionality by extension points

• Many helpful features (Drag and Drop, Help System, Update 

site, Language support, …)
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Eclipse Extension Points

• A plug-in can use extension points to add new functionality

• An extension point is defined by a XML-file and usually a Java interface

• Not necessary to change existing plug-ins

Eclipse RCP

CSS Core

New CSS Plug-in

Definition of an 

Extension Point 

Extension Point 

with an 

implementation 

from other plug-ins
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Eclipse Plug-in

An Eclipse plug-in is a set of definition- and java files 

Java classes Strings in UI are hold in 

separated files for 

different languages

HTML files for 

help pages

File for OSGi bundle 

configuration

File for Eclipse related 

configuration (on top of 

OSGi bundle)

Settings for build 

process of the 

plug-in

Content structure 

of plug-in help files
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Object Contribution, Drag and Drop

• Eclipse provides Object Contribution and Drag and Drop for data types

• Plug-ins define data types they can handle 

• Eclipse manages context menu and drop targets depending on existing 

plug-ins

Context menu on 

right mouse click on 

a process variable

Menu “CSS” shows 

all applications 

applicable for 

process variable

Call applications 

and send selected 

process variable
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Preferences

Eclipse provides a Preference Store for 

all plug-in preferences

Plug-in preferences

Product file preferences

User preferences

1) Define plug-in preferences

2) Create an initializer for default values 

(optional)

3) Create preference page (optional)

Preferences are 

ordered by topic 

and plug-in  

Widgets for 

preference pages 

are available

• Several levels for preference definition

• Easy to administer preference settings

• Different preferences for different CSS 

installations by *.ini files  
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Views, Editors and Perspectives

View: basic 

UI part

Editor: connected 

to workspace 

resources

Detached view 

outside of CSS 

workbench

Workbench: Users 

can arrange views 

and editors

Perspective: Predefined 

and individual 

arrangements of views 

and editors

File types are 

connected to 

dedicated editors
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Update Site

• Install additional features for 

CSS

• Update existing plug-ins

• Eclipse checks for 

dependencies of plug-ins

• Easy to create an update site 

for your own applications

• Update site can be located on 

web- or file server

• Remote update → next 

presentation
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CSS Core

• Data types for control systems (e. g. process variable, 

time stamp) to use Eclipse object contribution and drag 

and drop

• Logging Service on basis of Log4J

• Different destinations for log messages (console, file, 

JMS) 

• Common libraries for JDBC, JMS, EPICS, …

• A service layer for database and messaging is under 

development
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CSS Core - Logging
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CSS Core – Common Libraries
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Office

Control room

Remote Management

- Management of CSS instances

CSS UI

instance
CSS UI

instance
CSS UI

instance

CSS Manager

instance

CSS UI

instance
CSS UI

instance
CSS UI

instance

CSS UI

instance
CSS UI

instance
CSS Headless

instance

• All remote features are located in separated plug-ins → CSS can 

easily be built with or without remote management

• CSS Core provides common remote commands (e.g. update plug-

in, write preference, …)

• Each plug-in is able to provide its own remote

commands



Jan Hatje, DESY

CSS Introduction, PCaPAC, October 2010

XFEL
The European
X-Ray Laser Project X-Ray Free-Electron Laser

15

Remote Management

All (online and 

offline) 

instances

Selected 

instances to 

be managed

Available 

remote 

commands
Editor to handle 

specific remote 

command

Available 

commands of 

selected 

instance
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EPICS

CSS Core Plug-ins

Data Access Layer (DAL)

TINE GSI Corba

DAL EPICS Plug-in DAL TINE Plug-in DAL GSI  Plug-in

DAL Interface Plug-in
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Data Access Layer (DAL)

• Extension Point for implementations of control systems

• Prefix for control system type

• Caching of characteristics (no separated connection)

• Connection state (connected, disconnected, failed)

• Cosylab will create a example DAL plug-in for serial 
communication

Control 

system prefix

Process 

variable name

Characteristic 

(„HOPR‟ in EPICS) 
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Epics Channel

Archiver

CSS Core Plug-ins

Archive Access Layer (AAL)

Epics Channel

Archiver

TINE Archive

Server

XML RPC AAPI Archive TINE

AAL Interface Plug-in

Epics IOC

Archive Record

• Defines an extension point and 

interfaces for archive access
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CSS Repository

Sorce Code structure:

• Core – CSS Platform features 

and plugins

• Products – Plugins and features 

for site specific products

• Applications – Plugins and 

features for CSS

• Build – Script files for CSS 

product build

Mercurial repository on SourceForge: 

ssh://YOUR_ACCOUNT_NAME@cs-studio.hg.sourceforge.net/hgroot/cs-studio/cs-studio 
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Headless Build

• Control Headless Build with Hudson

• Build is started periodically or by Mercurial commit

• Ant scripts for headless build are predefined in eclipse

• Check CSS plug-ins for compile errors

• Run JUnit tests (also in plug-in environment)

• Run integration tests

• Create a CSS product for deployment

• Notify developers of build result
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Hudson

• Continuous integration tool implemented in Java

• Runs in a servlet container like Tomcat

• Access and management via Web interface

• Starts Ant script for 

build process

• Many plugins

available e. g. for

Mercurial

• E-Mail notification
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Hudson Project

Build History

History of test 

results

Latest product 

version

List of all JUnit test 

results with time 

duration and test 

class
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Hudson Configuration
Build triggered

• periodically

• by SCM change

• from other projects

Get sources from Mercurial

Start Ant build file

Publish CSS product

and JUnit test results 

Send mail notifications 
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Hudson Configuration

Ant build for CSS

1. Delete files from previous build

2. Configure Buckminster

3. Start Buckminster to resolve plug-in 

dependencies

4. Start Eclipse integrated Ant builds for each 

target platform

5. Copy additional files in the CSS directory and 

create the zip-archives

6. Run JUnit tests

7. Copy archive files and tests results in Hudson 

artifacts directories  
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Synoptic Display Studio

• Synoptic Display Studio (SDS) is a set of CSS 

plugins

• SDS is based on GEF

• Easy to add new widgets

• Connection to control system via DAL

• Behaviors for widgets  

• CVS support for the management of displays

• ADL converter to reuse MEDM Displays
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SDS Workbench

Workspace 

holding SDS 

configuration 

files

Editor field for 

SDS Display

Widget palette 

with all available 

widgets

Property View 

shows properties 

of selected widget

Align, Ruler, 

Grid, Match to 

geometrie
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SDS Design

New Widget

 WidgetModel (Model) – Holds all available properties for the widget.

 WidgetFigure (View) – Sets appearance of the widget. 

 WidgetEditPart (Controller) – Defines behavior for user actions and 

events.  

Draw2dFigure

NewWidgetFigure

AbstractWidgetEditPart

NewWidgetEditPart AbstractWidgetModel

NewWidgetModel

SDS is build on GEF / Draw2D framework and uses the Model 

– View – Controller Pattern.

New widgets has to implement just three classes:
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SDS Properties and Dynamisation

Dynamisation of a property means that the property 

depends on a value of a process variable
• Properties are ordered in categories

• Dynamisation is indicated by an additional icon

• Every widget property can be dynamic

• Widget behaviors simplifies the setup

• Aliases can be used for PV names
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SDS Behaviors

Behaviors defines a site specific default set up for widgets 

• A Behavior is related to one widget

• Widgets can have many behaviors 

• Behaviors set default values for properties

• Properties can be hidden from the user

• For e.g. new alarm colors just the behavior has to be 

changed

• Behaviors are implemented as java classes 
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SDS Rules

Rules calculate or convert values from the control system

For instance a double value of a PV is converted by a rule to a color for 

the widget background

CSSControl

System

PV 1 (Double)

PV 2 (Double)

DAL
SDS

Rule:

Double → RGB
Widget Color Property

Widget Text Property

Rule implemented as Java 

class: 

• High performance

• For new rules 

recompilation is necessary

Rule implemented as Java Script:

• Each rule is available in the 

workspace

• Rules can be added by the user

• Performance for high update 

rates?
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Display

‚Overview„

SDS Action Data

Actions are related to widgets

• A widget can hold many actions

• Actions are inherited (Actions of 

display are available in all 

widgets)
Action type „Open as View/Shell‟

Show

Facility A

Show

Facility B

Display ‚Facility $„

Display

‚Facility A„

Display

‚Facility B„

Open Display

with Alias ‚A„

Open Display

with Alias ‚B„

Action type „Send Value‟

• Opens a display from workspace

• Call new display with parameters

• Writes a value to a process 

variable
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CVS

SDS CVS support

CSS Plugins

Developer

(Using and editing

Displays)
CVS

Display

Repository

Developer

(Using and editing

Displays)

Operator

(Using Displays)

Operator

(Using Displays)

Update 

(periodically) Commit and

Update

• CVS repository holds all displays files

• Operators get periodically an update that they are using always 

the current display versions

• No parallel versions of displays (Developers do not work on 

copies of the displays)

• History of all changes
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SDS Example
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Database Creation Tool (DCT)

• Hierarchical structure 

for EPICS databases

• Arrange EPICS records 

in logical components 

(e.g. vacuum pressure, 

oil temperature) 

• Prototype - Instance 

relation to reuse 

components

• DCT perspective in 

CSS

Editor field 

for selected 

element in 

outline view

Outline View 

with EPICS 

database 

structure

Instance of 

view to show 

all available 

instances

List of all 

errors/problems 

in selected 

database
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DCT Database structure

• Each prototype can contain records 

and instances of prototypes

• Levels of nested Prototype 

instances are unlimited 

• Modifications in prototypes will 

change also the instances

• Drag and Drop and Copy / Paste in 

Database tree

• Specific values can be overwritten 

in instance level

• Organize database structure with 

free definable folders
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DCT Prototype / Instance

Prototype: Compressor

Parameter: Number

Instance: Compressor 2

Parameter: Number = 2

Instance: Compressor 1

Parameter: Number = 1

Set Parameter
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DCT Records

• *.dbd file defines EPICS 

record fields and default 

values

• Disable specific records 

in prototypes and 

instances 

• Online support for 

functions (eval, datalink, 

forewardlink)

• Autocompletion for 

defined Parameters
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DCT Utilities

Show all 

instances of a 

prototype. 

Selection 

updates 

outline view 

with database 

structure

Graphical 

representation 

of prototype 

structure and 

data flow

Overview of all 

errors / problems in 

database. Selection 

jump in outline view 

to related prototype



Jan Hatje, DESY

CSS Introduction, PCaPAC, October 2010

XFEL
The European
X-Ray Laser Project X-Ray Free-Electron Laser

39

DCT Export

Standard DB-File: Normal 

EPICS format

Advanced DB-File: 

Additional comment with 

instance for each record

Record Names: Prototype 

name rules and resolved 

names

XML Export: 

Export hierarchical 

structure of database 
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Databrowser

List of archived 

PVs. Filter is 

available

CSS Perspective 

with DB Views

Editor with chart of live 

and archived values

Property View with 

settings for each PV of 

active editor

Navigation in chart: Shift left, right, expand, 

compress left, right, up, down, time filter, undo
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Databrowser Property view

Set PV name 

and name on 

chart

Axis the PV 

should belong to

Settings for y-Axis: 

Range, Autoscale

Chart style (dot, line, 

bar) representation 

(linear, log) and type 

of archive access

PV archive values in 

table representation
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Postanalyzer

• Call from 

DataBrowser with 

object contribution

• Gaussian Fit, 

Correlation, FFT 

available for data 

analysis

• Chart widget is 

based on 

DataBrowser
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CSS Workshop

Thank you!


