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No Warranty

Although the programs and procedures described in this book are meant to be helpful instruments for
building a control system, there is no warranty, either expressed or implied, including, but not limited
to, fitness for a particular purpose. The entire risk as to the quality and performance of the programs and
procedures is with you. Should the programs or procedures prove defective, you assume the cost of al
necessary servicing, repair or correction. In no event will anybody be liable to you for damages, including
any general, specia, incidental or consequential damages arising out of the use or inability to use the
computer programs and procedures described in here (including but not limited to loss of data or data
being rendered inaccurate or losses sustained by you or third parties or afailure of the programs described
in here to operate with any other programs).




Part |. CSS Guide

Thisbook hastwo parts. Thefirst part consists of an introduction to CSS. It explains how to compile CSSfrom sources,
how to install it, how to perform the initial setup of the archive and alarm system. It is meant to serve as a guide for
those who need to install, maintain and extend CSS.

The second part of the book has reference chapters for selected plugins.

For more information on Eclipse RCP, the technology underlying CSS, and CSS in general, you might also want to
refer to:

* Books
¢ Clayberg and Rubel, eclipse: Building Commercial Quality Plug-ins and the 2008 update eclipse Plug-ins were
very good, but details are now out of date.
* McAffer, Lemieux and Aniszczyk, Eclipse Rich Client Platformis a 2010 update.
« McAffer, VanderLei and Archer, OSGi and Equinox concentrates on the plugin architecture at the basis of Eclipse.
» The Eclipse IDE online help section “Platform Plug-in Developer Guide”
» The CSSwiki on http://sourceforge.net/apps/trac/cs-studio/wiki.
» Finally, aGoogle search often givesgood results because Eclipse/RCPisused all over theworld by many devel opers.



http://sourceforge.net/apps/trac/cs-studio/wiki

Chapter 1. Introduction

There are fundamentally two ways to look at Control System Studio (CSS): As an end user, or as a
developer and system administrator. This book is for the latter. It is organized in away that it might help
somebody who is about to install Control System Studio (CSS) at asite. It starts with a general overview
of what CSSis, and then walks through the steps to compile pieces of CSS from source code, how to set
up an archive engine, configure an alarm server and so on.

Asan end user inthe control room, you should be ableto simply start CSS. Inyour office, you might beable
to download CSS from some local web page for installation onto your office PC. In either case, the CSS
product that you get has already been pre-configured for your site. As an end user, if you have questions
about how to use CSS or some particular part of it, please refer to the online help that is accessible from
within CSSviathemenu Hel p, Hel p Cont ent s. Thisbook may still include some useful information
about the details of a CSS installation, but the online help should be the primary source of information
for end users.




Chapter 2. Control System Studio
(CSS)

A first look at Control System Studio can be overwhelming. CSSis a collection of tools: Alarm handler,
archive engine, aswell as several operator interface and control system diagnostic tools. Most of them deal
with Process Variables (PV), i.e. named control system data points that have a value, time stamp, alarm
state, maybe units and display ranges, but they do thisin different ways. One tool displays the value of a
PV, one displays details of the PV configuration, while another concentrates on the alarm state of a PV.
Each individual tool deserves some attention, and the Experimental Physicsand Industrial Control System
toolkit, EPICS, indeed offers each functionality as a separate tool. A key point of CSSis the integration
of such functionalities.

To build a control system, one would typically select certain tools, configure them, deploy them in the
control room, and then offer operators with some way of integrated access. For example, icons for the
individual tools are placed on the desktop, or a Launcher application implemented in Python/Tkinter is
created to allow access to al control system tools from one top-level user interface. The same desktop
computer used to access the control system might also run an EMail application, and most sites also have
some type of Electronic Logbook, maybe with aweb browser interface.

Integration of fundamentally separate tools viaa L auncher still leaves you with stand-alone tools, running
in paralel. CSS offers an integrated approach that might become more obvious in the following example
scenario.

2.1. Example Use Case

Figure2.1. CSSAlarm Table

£ Alarm Table &3 ] < =4
Current Alarms Filter @
PV Description { Time Curre...everity  Severity Status Value
CF_KL:DIWS_AIT4303B:Rs CF_KL:DIWS_AIT4303B:Rs 2009/03/17 16:10:06 MINOR. MINCR HICH_ALARM 18.5
RFQ_Vac:Pump2:Pressure Demo pump 2 2009/03/17 16:09:46 oK RGN 1 _ALARM 5.0
RFQ_Vac:Pump&:Pressure Demo pump & 2009/03/17 16:09:44 oK MINCR HIGH_ALARM 5.0
RFQ_Vac:Pump5:Pressure Demo pump 5 2009/03/17 16:09:44 oK MINCR HIGH_ALARM 5.0
RFQ_Vac:Pump4:Pressure Demo pump 4 2009/03/17 16:09:44 oK MINCR HICH_ALARM 5.0
RFQ_Vac:Pump3:Pressure Demo pump 3 2009/03/17 16:09:44 oK MINOR HICH_ALARM 5.0
MEBT_CHOP:PS_2:V mebbit chopper power supply two voltage fault 2009/03/16 19:05:10 MAJOR MAJOR LOLO_ALARM 0.000

Fs
€

Acknowledged Alarms

PV Description Time Curre...everity Status Value
TMod:Summary_MPS:Alarm Moderator System MPS Trip 2009/03/16 19:05:09 invalid-ack'ed READ_ALARN Ready
MEBT_CHOP:PS_1:V mebbit chopper power supply one voltage f 2009/03/16 19:05:10 LOLO_ALARM 0.000
HEBT_Coll:CT2:Cond HEBT_Coll:CT2:Cond 2009/03/16 19:05:10 LOLO_ALARM 0.017
FE_MPS:MIOC1A:status_sum MPS Beam permit 2009/03/17 16:05:00 LOLO_ALARM 2
ICS_Tim:Gate_BeamOn:Switch Beam awf 2009/03/17 16:04:59 MINOR minor-ack'ed STATE_ALARI Shifted

Let's assume an operator is running the Al arm Tabl e shown in Figure 2.1, “CSS Alarm Table".
This application displays current alarms, and the operator notices a power supply voltage fault that
needs further investigation. The alarm table indicates that this fault was reported by the Process Variable
MEBT _CHOP: PS_2: V. Using separate tools, the operator could start a strip charting application, and
enter the PV name into that other tool to review how the voltage changed over time. There may also be
away to copy and paste the PV name from the alarm table to the strip chart, but in any case the operator
will first have to start the strip chart application.
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Figure 2.2. Context Menu

Current Alarms

| PV

RFQ_Vac:Pump2:Pressure
RFQ_Vac:Pump6:Pressure
RFO_Vac:Pump5:Pressure
RFQ_Vac:Pump4:Pressure
RFQ_Vac:Pump3:Pressure
FE_MPS:MIOCLA:status_sum
ICS_Tim:Cate_BeamOn:Switch

Filter

Description

Demo pump 2
Demo pump &
Demo pump 5
Demo pump 4
Demo pump 3
MPS Beam permit
Beam awf

‘2009}03}1? 16:48:10
2009/03/17 16:48:08
2009/03/17 16:48:08
2009/03/17 16:48:08
2009/03/17 16:48:08
2009/03/17 16:46:28
2009/03/17 16:46:27

Curre...everity Severity | Status | Value
HIHI_ALARM | 9.0
MINOR HIGH_ALARM 5.0
MINOR HIGH_ALARM 5.0

MINOR
MINOR

HIGH_ALARM 5.0
HIGH_ALARM 5.0
LOLO_ALARM 2

STATE_ALARI Shift

MINOR

CF_KL:DIWS_AIT4303B:Rs CF_KL:DIWS_AIT4303B:Rs 2009/03/17 16:10:06 MINOR MINOR HIGH_ALARM 18.*
MEBT_CHOP:PS_2:V mebbit chopper power supply two voltage fault | ® 214456 i DR MAJOR LOLO_ALARM 0.01
€ 5 1 Check MEBTPS2 Chopper FEem==eeeey )4 f»
o —— MEBT Chopper PS 2 Screen
nowledge: arms | f Lﬂgb(}ok... i
| v Description | Time - *= Data Browser lue
TMod:Summary_MPS:Alarm Moderator System MPS Trip 200! Acknowledge T ]
MEBT_CHOP:PS_L:V mebbit chopper power supply one voltage f 200! _ Copy Pv Name to Clipboard % PV Table 000
HEBT_Coll:CT2:Cond HEBT_Coll:CT2:Cond 200: Cs5 » t 017
B Rack View

%% Configure Item EEI PV Utility

|~ Auto-size Columns [ PV Fields Viewer =

i - it
- — ¥ Alarm Perspective “\ Probe _l

T | L EPICS PV Tree

Enter CSS context menus. When right-clicking on the alarm under investigation in the alarm table, a
context menu opens up, see Figure 2.2, “ Context Menu”. It lists entries specific to thisalarm, for example
it allows the operator to acknowledge the alarm. In addition, there are links to other CSS tooals, including
theDat a Br owser . The DataBrowser isastrip-charting tool for CSS. Selecting this Data Browser entry
will open anew Data Browser plot and add the PV associated with the alarm to the Data Browser. With
CSS, the task of opening another tool, then copying and pasting a PV name or even manually entering it
has been reduced to a mouse click in the context menu!

Figure 2.3. Data Browser

k= *<not saved> 2 ] =0
= e -
Co) o) CO OO @E & B ) &) G (= ) GO D
~
EhE
SE
=g Previous drop: Another hickup:
:':i’: 2009/03/15 07:02:54 2009/03/16 07:55:42
g I :
S~
]
Y=g
=
S
=coo
<4 - -
(=] T T
2009/03/15 2009/03/16
00:00 00:00
« ' =0
Current Alarms Filter @
v | Description : Curre...everity Severity | Status |Value
CF_KL:DIWS_AIT4303B:Rs CF_KL:DIWS_AIT4303B:Rs 2009/03/17 16:10:06 MINOR. MINOR HIGH_ALARM 18.5
RFQ_Vac:Pump2:Pressure Demo pump 2 2009/03/17 16:09:46 SR HHI_ALARM (9.0
RFQ_Vac:Pumpb:Pressure Demo pump & 2009/03/17 16:09:44 MINOR HIGH_ALARM 5.0
RFQ Vac:Pump5:Pressure Demo pump 5 2009/03/17 16:09:44 MINCR HIGH_ALARM 5.0
RFQ_Vac:Pump4:Pressure Demo pump 4 2009/03/17 16:09:44 MINOR HIGH_ALARM 5.0
RFQ_Vac:Pump3:Pressure Demo pump 3 2009/03/17 16:09:44 MINOR HIGH_ALARM 5.0
MEBT_CHQP:PS_2:V mebbit chopper power supply two voltage fault 2009/03/16 19:05:10 MAJOR MAJOR LOLO_ALARM 0.000

In the Data Browser, the operator can now inspect the behavior of the PV over time. She might notice
that the power supply voltage indeed dropped down, causing the alarm. In addition, she can see that the
same voltage drop has occurred before, about one day ago. The operator can add annotations to the plot
to indicate the time of the current as well as previous voltage drop.
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Figure 2.4. Electronic L ogbook Submission

8.0 Logbook Entry
Create electronic logbook entry
Enter user, password, maybe edit text. /
~ Snapshot of current plot will be attached. =
A
o 7 User name: |Fred
™ 3 E” Hide Button Bar
29 # Remove all Markers previous HaSSUCi i vevesvseee
w g % Remove selected Markers 2009/03] Logbook: | Electrical Systems |=l
™ Juem  # Update Marker Text g
:}i % Add PV Title: Data Browser Snapshot
~ g £ Add Formula s
™ o .
EQ_: k= Config View Just got another chopper trip.
= B . This time was different, though,
i @ 3 ke Archive V.lew because we did this and not that,
W k= Sample View while before we tried that and not this.
& %) Export View
[*R= ; Called Jim who suggested to wiggle
Is) f_r;—: & Waveform View the blue cable before resetting
=
=k B Save snapshot...
3 )
= o7 = Print ... Attached image was created by Data Browser
=3
o J
ci_E |_
g—: = Data Browser Perspective - e e
< 4 Attached Image...
S A
~ 3
pE o
= 3
S = f = (" Cancel ) ( oK ) J
2009/03/15 \, / 2009/03/1
00:00 ~ 00:00

Eventually, the operator handles the alarm: Whatever caused the voltage to drop is understood and fixed.
Especially when asimilar event has happened before, as a day ago in this example, it makes sense to add
a note to the electronic logbook, or to send an email to the engineer who maintains the power supply.
If asite that uses CSS has an electronic logbook system (ELog), for example with a web interface, one
could save a screen-shot of the Data Browser plot to afile, then go to aweb browser, log into the EL og,
describe the problem, attach the Data Browser screen-shot, submit the entry. With CSS, this can again be
integrated: The context menu of the Data Browser plot directly offersalLogbook. . . link, seeFigure2.4,
“Electronic Logbook Submission”. When activated, abasic text entry with attached Data Browser screen-
shot is prepared. The operator can enter the text, provide the user name and password that she usesin the
EL og system, and submit the entry right from within CSS.

In summary, the whole work flow for handling an alarm that would otherwise require an operator to start
separate stand-al one applications can be integrated within CSS:

1. View Alarmsin the CSS Alarm Table.

2. Open Data Browser on an alarm from within the Alarm Table.

3. Send screen-shot of Data Browser plot, with explanation, to an electronic logbook.

4. Finaly, acknowledge alarm in Alarm Table.

Thereisno need to copy/paste PV names, thereisno need to save ascreen-shot asan imagefile, remember
the location of that file, then open another application to attach the file to an ELog entry.

2.2. Java, Eclipse, RCP

The functionality of Control System Studio (CSS) that we described in the previous example is
implemented in Java, using the Eclipse software framework, specifically the Rich Client Platform (RCP).
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The Java programming language and runtime environment allows the creation of software that can be
used on several operating systems like Microsoft Windows, Linux and Apple Mac OS X. The same CSS
application code can thus run in the control room as well as on office computers. While the Java runtime
might in certain cases be slower than a program that was specifically created for acertain operating system
in alanguage like C++, the speed is usually "good enough”, and there are more advantages:

 Standard library covers basic data structures (lists, hash tables, ...) as well as network communication
for al currently used protocols. No need to re-implement the wheel.

» Excellent software development tools: Debuggers, Profilers. Even without a debugger one can usually
get a meaningful stack trace from a program that appears to be hung by sending the 'QUIT' signal to
it (at least on Linux and OS X).

It is hard to imagine that a program suite as complex as CSS could have been implemented without Java.

As Java code becomes more complex, it can be split into several library files called Java Archivesor 'JAR'
files. The Javaruntime can dynamically load and unload theselibraries. Through introspectionitispossible
to locate featuresin such JAR files. For example, one can create a Java program that communicates with a
control system, where the specific network protocol implementationisin aJAR file. While developing or
later extending the software, atest JAR fileisused to simulate acontrol system. For the operational setup,
asite-specific JAR file connects the software to the actual control system. The same program can be used
at different sites because the site-specific portion of the codeis "plug-able”.

While Java supports such dynamic binding, it does not enforce a standard way to do this. The Eclipse
software framework provides three key elements:

1. Pl ug- I ns: A Plug-in is fundamentally a JAR file that the Eclipse runtime can dynamically load or
also unload. Each Plug-in containsa MANI FEST. M file that describes dependencies, i.e. which other
Plug-ins are required to load a given Plug-in. Eclipse will automatically load these other Plug-ins as
needed. The manifest file further defines which Plug-in content should be visible to other Plug-ins, and
what is only accessible to code within the same Plug-in.

2. Extensi on Poi nts: A Plug-in can define interfaces called extension points. An example would
be an interface for getting data from a control system. Other Plug-ins can then implement them. The
Eclipse Registry allows Plug-ins to locate available extension points.

3. Rich dient Platform (RCP): Finaly, Eclipse provides a complete application framework
that is based on extension points. The entry point of the application itself, i.e. the "main" routine of the
application, is an extension point. Items that are meant to appear in the menu bar are contributed by
Plug-ins via extension points.

An Eclipse Product combines selected plugins with configurations files and a Launcher.
Traditionally, Java products require a Unix shell script or aWindows batch file to set certain environment
variables, configure the Java CLASSPATH, and finally invoke the Java runtime. Eclipse provides each
product with aLauncher, which is an application native to the operating system. The Launcher can display
a“Splash” screen, locate the Java Runtime, configure it, and finally start the product. To the end user, an
Eclipse product thus looks just like any other application that is native to the operating system. CSS has
icon and shows up as CSS in the task bar or process list, while traditional Java programs often appeared
as shell scripts. While almost all the CSS and Eclipse Java codeisfully portable across operating systems,
this Launcher is specific to an operating system.

Another part that is operating system specific is the Eclipse Standard Window Toolkit (SWT). Javaitself
provides the Abstract Window Toolkit (AWT) to generate user interface code. At least in the past, AWT
had an appearance that clearly differed from the native user interface of the operating system on which a
Javaapplication ran. The Eclipse community developed SWT, which always usesthe native user interface
elements of an operating system. For example, SWT on Mac OS uses Cocoa widgets, while SWT on
Linux uses GTK widgets. The Eclipse and CSS code mostly uses SWT in a transparent way, but when
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building a product for a certain operating system, Eclipse includes the SWT plugins that are specific to
that operating system.

2.3. RCP and Control System Studio

Control System Studio isan Eclipse RCP product, i.e. fundamentally just a collection of Eclipse Plug-ins.
In CSS, what could otherwise be astand-alone control system application turnsinto aPlug-in, for example:

» Probe Plug-in: Displays value of one Process Variable

» EPICSPV TreePlug-in: Displaystheinput/output link hierarchy of EPICSrecords, for exampleacal ¢
record's input links, which themselves might have input links and so on.

» DataBrowser: Displays strip-chart type plots of Process Variable values over time

In principle, these could each be separate programs. Users would individually start and stop them as
needed. In CSS, they become Plug-ins of the CSS product. Users run CSS, then start Probe or the Data
Browser from within CSS. Just as a site integrator might choose which individual programsto install in
the control room, she can add Plug-insto CSS or remove them from CSS based on local requirements.

Asaside note, there still areindividual applications: The Alarm Server, the Archive Engine are examples
for stand-alone RCP applicationsthat use essential CSSlibrary code, but they are nevertheless executed as
individual application instances. In the following we are concentrating on the CSS product that end users
see in the control room or on their office computers, where they typically run one instance of CSS and
inside that includes Probe, EPICS PV Tree, Data Browser and other CSS tools.

Figure 2.5. CSS Preference Panel

600 Preferences.

" type filter text 7) | Configure the alarm system settings G v

v CSS Applications P | RDB Server URL jdbc:oracle:thin:@(DESCRIPTION =(ADDRESS_LIST=(LOAD_BALANCE
v Alarm

Alarm System RDB User Name alarm
History

RDB Passwor d eeseseens

Root Component Annunciator

IMS Server URL Tailover:(http:/ /ics-srv-web2.sns.ornl.gov/jms)

IMS User Name. alarm
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IMS Alarm Client Topic ~ ANC_CLIENT

IMS Talk Topic ANC_TALK
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So what are the advantages of acombined Eclipse/CSS product over individual Javaapplications? For one,
the online help and preference settings of Probe, EPICS PV Tree, Data Browser and other CSS tools are
integrated. Asshown in Figure 2.5, “CSS Preference Panel”, one preference panel, opened from the menu
bar under Edi t / Pr ef er ences, provides accessto all settings: Alarm system connectivity used by the
Alarm Table, Data Browser settings can be found under the Tr ends section, and also generic control
system settings like the EPI CS connection parameters under CSS Cor e.

If the alarm plugins were removed from the CSS product shown in Figure 2.5, “CSS Preference Pandl”,
the related settings would simply disappear from the preference panel. Likewise, when additional plugins
are added to the CSS product, their preference settings will appear in the panel. With standalone, pre-
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Eclipse control system applications, the preference settings were provided via environment variables or
configuration files. Details tended to differ for each application. With CSS, the same Eclipse preference
system appliesto al application plugins. More in thisin Chapter 6, Hierarchical Preferences.

CSS similarly benefits from the Eclipse/RCP online help system. Whenever CSS plugins include online
help pages, these pages become part of the online help system, with global seach support.

What distinguishes CSS plugins from generic RCP pluginsis the use of control system specific extension
points. CSS defines extension points for providing live or archived data, to submit text and images to
an electronic logbook. CSS application plugins can be implemented as users of these extension points.
Combined with site-specific implementations of these extension points, a product is created that will for
example get live data from EPICS Channel Access, archived data from a MySQL database, and send
submissions to an electronic logbook that keeps its datain an Oracle database.

CSS furthermore defines control system specific classes like a Process Variable. Combined with an
RCP mechanism called Gbj ect Contri buti ons, this results in the seamless workflow between
applications described in Section 2.1, “Example Use Case”: In the Alarm Table, each line that displays
alarm information also “is’ a process variable. The Data Browser is a tool that understands process
variables. It registers with Eclipse as an Object Contribution for context menues whenever a process
variable is selected. The Alarm Table code is not at all aware of the Data Browser, it simply displays a
context menu with alarm related entries like “acknowledge’. Eclipse detects that the currently selected
alarmtablerow also representsaprocessvariable. Eclipse addsthe DataBrowser entry to the context menu,

and when the user invokes that entry, Eclipse will start the Data Browser with the process variable name.

Based on the Object Contribution mechanism, applications that deal with PV names can exchange them
without having any knowledge of each other; they remain seperate plugins, possibly implemented by
different people. When anew PV-aware plugin is added to a CSS product, it will automatically appear in
context menues of all other plugins that provide PVs.

Another feature that Eclipse/RCP offers are online updates: The CSS product can be build such that users
download it onto their office computer. When the local CSS administrator publishes software updatesto a
site-specific update site, CSSwill detect this on the next startup and prompt the user to update to the latest
version. Similarly, optional CSS components that only some user need can be placed on a site-specific
update site such that these users add them to their CSS product as needed.




Chapter 3. Control System

CSS interfaces to a control system. It is predominantly a client to the control system, reading data from
control system Process Variables. While CSS includes server tools like the Alarm Server, that in turn is
again aclient to the control system.

When installing or learning to use CSS, a certain familiarity with the control system is assumed. For
example, you will need to know the names of process variables that CSS can read or write. You might
want to create new process variables that can serve as alarm triggers.

Like other control system client tools, CSS can use the meta data that comeswith PVs. A PV value usually
includes not only the basic value, for example anumber like 3.13, but also atime stamp, a status/severity
(OK, alarm, error), and information that display tools can use (value range, alarm limits, units). Y ou need
to understand what meta datayour control system provides, and how to configureit. For EPICS, thismeans
you should be able to create ssimple EPICS databases and execute them with the sof t | oc command. In
the absence of areal control system, afew initial stepswith CSSwill be possible by using simulated PVs
likesi m // si ne. See Chapter 25, PV Access - org.csstudio.utility.pv for more on PVs.




Chapter 4. Compiling, Running,
Debugging CSS

End users of CSS, i.e. people who run CSS on their office computer, should not have to compile CSS.
They can down-load aversion of CSSthat is already configured for use in offices at their site from alocal
web site, and updates to CSS will automatically be down-loaded from that same web site.

To reach that stage, somebody at each institute that uses CSS obviously needs to prepare such a local
down-load site, compile CSS with suitable settings and place the binaries on the web site. Compilation
from sourcesis also required for those parts of CSS that the end-user does not see: Archive Engine, Alarm
Server and toolsto configure the archive and alarm system.

Fundamentally, the compilation of sources into stand-alone RCP products that you can then deploy onto
other computersis easy:

1. Get Javaand Eclipse

2. Get the CSS source code

3. Start Eclipse, import the sources

4. Openthe*. pr oduct filefor CSS, ArchiveEngine, ... and “Export” as a stand-alone binary.

Instead of going to the last step, i.e. exporting a product from within the Eclipse Integrated Devel opment
Environment (IDE) into a deployable product, you have more options.

While you are still developing and testing the version of CSS that you assemble for use at your site, you
can run the product within the IDE. Y ou can execute it without first exporting it into a stand-alone binary.
Running aproduct within the IDE isthe preferred method during development becauseit allowsfull source
code debugging and minimizes the turn-around time from editing the code to executing the product. This
is also what you should do when first trying to run CSS from source code.

Once the product is acceptable for use at your site, you export it from the IDE and install the result on
the desired computers. Thisiswhat you typically do for tools like the Archive Engine, Alarm Handler or
other non-end-user tools: Export and install.

While the product export from the IDE is initialy very convenient, it remains a manual process. The
“Headless Build” of a CSS product is a script-driven process that can automate the product compilation.
It can also be used for automated integration builds. As mentioned in Section 2.2, “ Java, Eclipse, RCP”,
Eclipse products are operating system specific. Eventually, most sites will implement a headless built
for their primary end-user products, because automated product generation is more repeatable, especially
when creating several productsfor various operating systems. Asaresult of aheadless build you typically
get not only the binary products, like CSS for your site for Windows and Linux in 32 and 64 bit versions.
In addition, you get a repository from which existing CSS products that are already installed at your site
can down-load updates.

4.1. Prerequisites

Y ou will need

» Java Development Kit (JDK). It should be the JDK, not just a java Runtime Environment (JRE). It
should be the Sun/Oracle or Apple JDK. OpendDK, the GNU Compiler for the Java (GCJ) and other
environments are currently not fully compatible with the Sun/Oracle JDK.

10



Compiling, Running, Debugging CSS

 Eclipse IDE for RCP/Plugin Developers. This has recently been called “Eclipse for RCP and RAP
Developers’. Other versions like “Eclipse IDE for Java EE Developers’ can be very useful if you also
plan to do Web/Tomcat type of work, but the RCP version of the Eclipse IDE is the one that includes
the full RCP source code and online help.

Both the JDK and the RCP IDE might have to be of a specific version, ask other CSS devel opers for the
currently supported versions. At the time of thiswriting it has to be Java Version 1.6 also known as Java
6, and Eclipse 3.6 a'so known as Helios.

4.2. Obtaining the Source Code

For your first steps in CSS, it might be best to obtain a snapshot of the sources from one of the CSS
sites. Such a snapshot will include what you need to build the products used at that site. When you access
the CSS source repository, you can see the latest version of all sources from all CSS sites, which can be
overwhelming.

To obtain a source snapshot, follow the links to collaborator sites on http://sourceforge.net/apps/trac/cs-
studio/wiki and look for their source down-load.

The complete CSS sources are in a shared Source Forge repository using the Mercuria version control
system. The project web site is http://cs-studio.sourceforge.net/ Y ou can view the sources here: http://cs-
studio.hg.sourceforge.net/hgweb/cs-studio/

To work on the CSS source code, i.e. to be able to submit changes, several steps are necessary:

1. Obtain Source Forge account.
2. Contact one of the CSS devel opers to gain write access to the repository.

3. Become familiar with the Mercurial version control system. You can download it from http://
mercurial .selenic.com/, which also offers nice introductions.

4. Install the HG Eclipse plugin which provides Eclipse “Team” support for Mercurial, see http://
www.javaforge.com/project/HGE.

For detailsrefer to the CSS wiki at http://sourceforge.net/apps/trac/cs-studio/wiki.

Inthefollowing, weassumeyou are either already familiar with working on a Source Forge-hosted project,
or you obtained a snapshot of the source code by other means, for example viadown-load from a site that
uses CSS. If you down-load the complete source code from the Source Forge repository, you will receive
adirectory tree similar to this:

core/features/org. csstudio.core.feature
core/features/org.csstudio. ... .feature

cor e/ pl ugi ns/ org. csst udi o. dat a

cor e/ pl ugi ns/ org. csst udi o. | oggi ng

cor e/ pl ugi ns/ org. csst udi o. .
applications/features/org.csstudio. opi buil der. feature
applications/features/org.csstudio. ... .feature

appl i cati ons/ pl ugi ns/ org. csst udi o. opi bui | der

appl i cati ons/ pl ugi ns/ or g. csst udi o. sds

appl i cati ons/ pl ugi ns/ org. csst udi o.trends. dat abr owser 2
pr oduct s/ NSLS2/ pl ugi ns/ . ..

product s/ NSLS2/ . ..

product s/ SNS/ pl ugi ns/ . ..

pr oduct s/ SNS/ pr oduct / or g. csst udi 0. basi c. epi cs. product
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built/...
The source code is roughly organized into

» cor e plugins and features that are shared by many if not all sites that use CSS
» appl i cati ons pluginsand features that are several sitesuse
» product codethat is specific to asitelike NSLS2 or SNS

If on the other hand you unpack a source code snapshot from a specific site, the result might be a flat
directory including only those sources used to build that site's products:

org. csst udi o. dat a

or g. csst udi o. | oggi ng
or g. csst udi
or g. csst udi
or g. csst udi
or g. csst udi
or g. csst udi

4.3. IDE Example

Running any Eclipse RCP product from the Eclipse IDE is fundamentally simple: Open the product
definition file, click “Launch ...”, done. The most difficult part istheinitial Workspace setup.

. opi bui | der. feature
. opi bui | der
.trends. dat abr owser 2
. basi c. epi cs. product

©Oo0oo0o0O0O

When you start the Eclipse IDE for the first time, you will be prompted for a Wor kspace. This is
the directory where Eclipse keeps configuration parameters, for example your compiler settings, in a
. met adat a subdirectory. The Workspace is not necessarily the same directory that holds the source
files. Eclipse will in fact not recognize source files that are simply placed in the Workspace directory on
your disk. Your source files need to be “imported” into the workspace to be recognized by Eclipse.

Figure4.1. Workspace ver sus Sour ce Code

Workspace Source Code
~/CSS/Workspace Nﬁ,' immm ~/CSS/Sources
.metadata/
.log org.csstudio.diag.probe/
.plugins src/
org.eclipse.core.runtime plugin.xml
. settings [ Package Explore £3 =0
— - _D = - _________________'_
— 54 org.csstudio.diag.probe [1 » BB

= JRE System Library [jdk
=\ Plug-in Dependencies
& srec
&y html
———————————— > &y icons Slleprrrrrrrees
Gy META-INF
IDE = o
v build.properties
1y doc.zip
4 plugin_de.properties
| plugin.properties

<4 pluginaml
&4 Readme.htrl
£ tocaml
L-fj org.csstudio.diag.pvfields -
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In the following, we assume that you have the sourcesin adirectory like/ usr/ f r ed/ CSS/ Sour ces,
while your workspace is a separate directory / usr/ f r ed/ CSS/ Wor kspace. To import the sources
into the workspace:

e In the IDE, select the menu Fil e/ I nport..., General, Exi sting Projects into
Wor kspace.

» Asaroot directory, select/ usr/ f r ed/ CSS/ Sour ces.
» Do not check the option “Copy projects into workspace”!

» By default al the plugins on the disk will be selected. You can leave them selected, or select only
specific plugins as described below.

* PressFi ni sh.

If you import from a source snapshot used by a CSS site, that snapshot might be limited to the plugins
that the site-specific products use, and you can simply import all plugins. On the other hand, if you import
from afull Source Forge repository checkout, you might want to un-select plugins that you know you will
not need because otherwise you will end up with a workspace that is confusingly huge, even though you
at best need only half of the pluginsin there.

The problem might be that you have initially no ideawhich plugins you actually need. Y ou can leave them
all selected, then later remove those from the workspace that you find not to be needed for your products.
When deleting plugin projects from the workspace, do not check the option to “ Delete project contents on
disk” which would delete the actual files. Instead, only delete the project from the workspace, but leave
it on the disk and thus also in the software repository.

If you start with an initial selection of plugins that you assume you might need, look for errors about
missing plugin dependencies, then import the missing plugins. Though thiswill initially require sometrial
and error, it might in the end be the most convenient way.

Figure 4.2. Eclipse Project Explorer

[# Package Explorer 53 = <’=’o‘ v =pR
7 org.csstudio.apputil [10045:€34a52b15%c5@
‘,fj,org.cssludlo.appuli\ wi |
‘,fj,org.cssludlo.ar:hlve [10045:c34
‘,ﬁorg.cssludio.archive.channelarchwer de:aunm;ﬂ

‘,%org.cssludio.archive.engme 10045
‘.ﬁorg.cssludio.archive.rdb (10045
‘.ﬂorg.cssludio.archivereadar 100
4 org.csstudio.archivereader.channelarchiver |
I=f org.csstudio.archivereader.feature [ 1 t(tip)]
i org.csstudio.archivereader.rdb (100
47 org.csstudio.basic.epics.product [10
ELJRE System Library [1.6.0 JOK

=i, Plug-in Dependencies
(Fsrc
[yicons
[Fyintro
([ META-INF
17} build.properties
¥} intro_data.xmi
i p2.inf
i plugin_customization.ini
A pluginxml
%5 splash.bmp
Bl toc.xml

€ - - - - - - - - =

TheEclipsePr oj ect Expl or er shouldlook similar to Figure4.2, “ Eclipse Project Explorer”. It shows
aflat list of plugins, even if the source directory tree has the plugins arranged into sub-directories like
coreorappl i cations. It may take sometimefor Eclipseto compile al the sources. There should be
no errors, i.e. in the package explorer there should be no red marks on any plugin in the Project Explorer.
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Figure4.3. Locating all Product Files
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Next you open one of the* . pr oduct files, for example
org. cs. studi o. basi c. epi cs. product / CSS. pr oduct

Y ou can use the Eclipse Sear ch, Fi | e menuto locate all available product files as shown in Figure 4.3,
“Locating all Product Files’

Figure 4.4. Eclipse Product Editor
== T

BH Overview

O % BB @

General Information
This section describes general information about the product.

ID: |

Version: | 2.5.2.qualifier

Mame:  Css

El The product includes native launcher artifacts

Product Definition
This section describes the launching product extension identifier and application.

Product: | org.csstudio.basic.epics.product.product 'Ci New...

Application: | org.csstudio.basic.epics.application ] :i

The product configuration is based () plug-ins () features

Testing Exporting

1. Synchronize this configuration with the product’s defining plug-in.
2. Test the product by launching a runtime instance of it:

{2 Launch a RAP Application

(2 Launch an Eclipse application

Use the Eclipse Product export wizard to package and export the product
defined in this configuration.

To export the product to multiple platforms:

q'c& Launch a RAP Application in Debug made L. Install the RCP delta pack in the target platform.

#;3"% Launch an Eclipse aj

lication in Debug mode 2. List all the required fragments on the Dependencies page

Overview | Dependencies | Configuration ‘ Launching | Splash | Branding | Licensing |

When you open an Eclipse product file, it will be displayed as per Figure 4.4, “Eclipse Product Editor”.
Inthe Over vi ewtab, first press Synchr oni ze, then pressLaunch an Ecli pse Application
to run the product from within the IDE. The product should start up.

In the case of the Archive Engine it might soon exit with an error message indicating that it requires more
command-line arguments. We will later describe how to “export” products from the IDE into standalone
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executables, and with such an exported command-linetool it will of course betrivial to provide command-
line arguments when invoking the tool from the shell.

During development and initial testing, though, it can be more convenient to execute CSS products from
within the IDE. To add command-line arguments to products executed in the IDE, invoke the menu Run,
Run Configurations. .. Locate the configuration for the product, open its “ Arguments’ tab. The
“Program Arguments’ section may already contain entrieslike- os ${t ar get . os} . Add your desired
command-line arguments to the end of the program arguments.

When running a product from within the IDE for the first time, the main goal is that the product should
start. It may then stop because of missing command line arguments, but there should be no errorsregarding
missing plugins or compilation problems.

If the product does not start up, and instead you get an error like “Product ....could not be found” or
“Missing required bundle ...”, it can be helpful to open the menu Run, Run Confi gurati ons. ..
Locate the configuration that was automatically created when you tried to launch the product. On the
Pl ug-i ns tab, pressVal i dat e Pl ug- 1 ns. It should give alist of unresolved plugins, i.e. missing
dependencies.

If you downloaded a consistent set of sources, you should have the missing plugins, but maybe you did not
import them into the workspace. Import them, them add them to the run configuration by either manually
selecting them or viathe button Add Requi red Pl ug- 1 ns.

If you cannot find the missing plugins, there are usually two scenarios: The missing plugins are part of
Eclipse, and you are using aversion of Eclipse that is not compatible with the sources. For example, some
plugin code may dependonor g. ecl i pse. cor e. runti me version 3.6, but you are using Eclipse 3.5
which is too old. The other scenario would be that you obtained an inconsistent snapshot of the sources
where some part is simply missing. In that case you probably need to contact the maintainer of the CSS
product to determine why the product configuration has an error.

If you get the product to run: Congratulations! Almost as easy as running the product is debugging it:
Instead of running the product again from the menu Run, Run Hi st ory, you select Run, Debug
Hi st or y to start the product in debug mode. Y ou can browse the source code, set breakpoints by double-
clicking at the start of a source line, then step through the code from the breakpoint on.

4.4. JUnit Tests, Headless JUnit Tests

The Eclipse IDE has good support for executing JUnit tests and test-driven development in general. You
can start many programming tasks by first implementing the JUnit test, using the IDE “Quick Fix” feature
to create skeletons for the required classes and interfaces, which you then fill with the actual code until
the test passes.

You will find several JUnit tests in the CSS plugin code because a lot of it was implemented in a test-
driven fashion. These classes are often found in at est / source folder, and the source fileswill be named
*Test . javaor*Denp. j ava.

To execute aJUnit test, you simply right-click on the classfilein the Project Navigator and select Run As,
JUnit Test. Some tests will need configuration files to specify database URLS or other site-specific
parameters. Refer to comments in the source code for details.

Eclipse supportsaspecial type of JUnit test to allow testing within the Eclipse runtime environment. Thisis
necessary for teststhat depend on the Eclipse plugin registry and preference system. Tests that require the
plug-in runtime should be in source files named * Pl ugi nTest . j ava or *Headl essTest . j ava.
To executethem, select Run As,JUnit Pl ug-in Test from thefile context menu.
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When you invoke such a JUnit Plug-in Test for the first time, the IDE will create arun configuration that
loads all the plugins found in your workspace. If the plugin containing your test refers to Eclipse user
interface plugins, the plugin test configuration will in addition start an instance of the complete Eclipse

DE with al your workspace plugins, then execute the test. This can take along time and be overkill for

what you want to test.

A “Headless’ plugintest isatest that requiresthe Eclipse plugin runtime environment but not the complete

DE user interface. Such test sourcefilesaretypically named* Headl essTest . j ava. Toinvokesucha

test, you can once executeitviaRun As,JUnit Pl ug-i n Test to createthebasic run configuration,
but then you should edit it as follows:

Menu Run, Run Confi gurations...

LocatetheJUnit Pl ug-in Test that was created for your headless test.

On the Mai n tab, select Run an appl i cati on with the option [ No Application] -
Headl ess Mode.

Thiswill significantly reduce the startup time of your test because you avoid a copy of the Eclipse IDE.
Inthe Ar gunent s tab, you might need to add a program argument - pl ugi nCust omi zati on /
pat h/to/ your/settings.ini ifyourtest needs certain preference settings.

Inthe Pl ug- i ns tab, by default all pluginsin your workspace will be included. Y ou can change that
to only include selected plug-ins, which can reduce the startup time and might also be necessary to test
the behavior of your test in case it depends on certain other plugins being available or not.

4.5. Product Export from IDE

End users of CSS cannot be expected to open the IDE, install the source code, and then run CSS from
within the IDE. They need a product that executes from their “start” menu or a desktop link. One way to
create such a standalone product isto “export” the product from the IDE.

Figure 4.5. Product Export Dialog

= Export — -— (= S

Eclipse product

Use an eisting Eclipse product cenfiguration to expert the product in one of the
le formats.

1

ion
rg.csstudio.kek.product/ess-kek product ~ | Browse..

css-kek

on of the product configuration with the product's defining plug-in ensures
oes not contain stale data.

@ Directory: 'sr/fred/CS5/bin| - Browse...

] Allow for binary cycles in target platform

To export a product, open the product file that was aready shown in Figure 4.4, “Eclipse Product Editor”
and pressthe Ecl i pse Product export w zard link in the Overview tab. This will open the
Eclipse product export dialog, see Figure 4.5, “Product Export Dialog”, where you enter the following:

1. As aRoot Directory, enter the name of the product, for example ArchiveEngine, CSS, ... You could

include aversion number, for example CSS-3.0.
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Use only a directory name, no path! This is the name of the directory that will contain the generated
executable and associated files.

2. Enter aDirectory path where the exported product should be placed, for example/ usr / f r ed/ CSS/
bi n

Enter a full path for this option! In the end, the name from the previous option will be appended to
this directory path, so your product will end up in a directory similar to / usr/ f r ed/ CSS/ bi n/
Css- 3. 0.

Also assert that the directory that you selected is empty! When you export a product into a directory
that already contains aproduct, maybe an older version of the same product, Eclipse will attempt to add
the new code to the existing content, similar to an online update of an existing product. That is probably
not what you want, so export into aan empty directory.

3. You might want to un-check the option to “ Generate metadata repository”

4. Finish

You should now have a directory like /usr/fred/ CSS/ bi n/ CSS-3. 0 that contains a css
executable. You can copy that directory to other computers and run it there. One method of deployment
would be to offer a ZIP file of the exported product on aweb page.

If you left the option to “Generate metadata repository” checked, Eclipse will generate also an update
repository, see Chapter 17, Update Repository.

Command-line Products for Windows

Command-line applications, in Eclipse called “headless” RCP applications, are invoked from a terminal
window, i.e. the Linux shell, Mac OS X terminal, or Windows Command Prompt. They are configured
via command-line arguments, and they print information to the terminal.

Note that there is currently a limitation for command-line products on Windows! Headless RCP
applicationswork fineon Linux and Mac OS X, but inthe Windows command linetool crrd. exe you will
by default not see any output from headless RCP applications. The problem is related to the fact that Java
for Windows includes both j avaw. exe and j ava. exe because Windows distinguishes between GUI
and console applications. j avaw - ver si on invoked in cnd. exe will not display any output, either.

Eclipse for Windows likewise includes launchers ecl i pse. exe and ecl i psec. exe. Headless
productslikean Ar chi veEngi ne, Al ar nSer ver etc. should useecl i psec. exe astheir launcher,
but thereis currently no way to specify thisin the product configuration, see a so the bug report on “ Support
for exporting eclipsec.exe in RCP apps’, https://bugs.eclipse.org/bugs/show_bug.cgi?d=185205.

For the time being, the only solution is to manually replace the generated launcher, for example
Al ar nSer ver . exe, withacopy of ecl i psec. exe:

copy \path\to\eclipsec.exe Al arnBerver. exe

After replacing the original executable with a copy of ecli psec. exe, you can invoke the
Al ar nSer ver . exe from within the Windows Command Prompt, and you will see its command line
output inside the Command Prompt window. If you start the Al ar nSer ver . exe viadouble-clicksfrom
the Windows Explorer, i.e. not from within a Command Prompt, it will actually open a new Command
Prompt in which it can then display command line output.

4.6. Delta Pack, Cross-Platform Export

The product that you export from the IDE is by default limited to the operating system on which it was
exported because of the OS-dependent launcher and SWT libraries, see Section 2.2, “ Java, Eclipse, RCP".
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To export code for different platforms, you need the Eclipse “ Delta Pack”. With the Delta Pack installed,
Eclipse on OS X can for example build products for Windows, Linux, and OS X. Same for Linux and
Windows.

To obtain the delta pack:

1. Goto the Downloads section on http://www.eclipse.org/.

2. Select “Projects’, “Eclipse Project”.

3. Select the version of Eclipse that you are using, for example 3.6.2.

4. Locatethe DeltaPack, afilelikeecl i pse- 3. 6. 2- del t a- pack. zi p.

To use the delta pack:

1. Extract thedeltapack archiveintoitsown directory ondisk. Theresult shouldbeanecl i pse directory
with sub-directories pl ugi ns andf eat ur es

2. Openthe Target Platform preferences: Menu Pr ef er ences, Pl ug-i n Devel opnent, Tar get
Pl at f or m The Preferences item is usually in the W ndows menu, but for Mac OS X it isin the
Ecl i pse menu.

3. Edit the active target. Add an “Installation”, using the path to the delta pack'secl i pse directory.

When you now export a product from the IDE, there will be anew option “Export to multiple platforms’.

4.7. Headless Build

The Headless Build is eventually necessary for each site that periodically publishes CSS product updates.
It automates the build process, guaranteeing that the products are indeed exported for each supported
platform. It can also be used as part of a nightly or integration build.

Figure 4.6. Headless Build

[# Package Explorer i3 =08
~_Build Directory Layout - S v ©
D — 154 org.csstudio.openfile |1 3341
ey org.csstudio.opibuilder [ f
features / __________ i org.csstudio.opibuilder.adi2boy
c * i org.csstudio.opibuilder.converer
Org -GS StUle - - feature 47y org.csstudio.opibuilder.examples |
r 1 ngl ns / of org.csstudio.opibuilder.feature |
457 org.csstudio.opibuilder.widgets

\ org.csstudio.*

build.properties

# Product to build
product=/org.csstudio. .product/css.product

buildRepo
zz?;i;:;in;itiszosnow “““ LE css_3.0-linux.gtk.x86_64.zip
# Name of generated archive ! Css_3.0-win32.win32.x86.zip

archivePrefix=css_3.0

# Configurations to build.
configs=win32,win32,x86 & linux,gtk,x86 64

A headless build, however, is more complicated to set up than the product export from the IDE. The
headless build does not use the workspace nor the graphical IDE. Instead, it is command-line driven and
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expects to find all feature and plugin projects in subdirectories of the build directory which have to be
named f eat ur es respectively pl ugi ns.

Thisusually requiresashell script or abuildfilefor ant to copy all feature and plugin projectsthat are part
of your product into such a build directory layout. In addition, you need afilebui | d. properti esto
specify which product or feature to build, which target architecturesto use, and how to name the generated
archivefiles.

For details, check the Eclipse online help for Headless Build, or refer to the scripts that other CSS sites
use to build their products, which can be found in the bui | d and pr oduct s subdirectories of the CSS
sources.

4.8. Feature Patch

A side effect of the headless build and a P2-managed product is that it is no longer possible to simply
replace plugins in a product with new versions. If you replace a plugin JAR file with a different version,
even if the names exactly match, P2 will recognize the change because of checksums. It will refuse to load
the modified plugin, because it was part of the original configuration. In the spirit of maintaining a well
defined product with known content, this makes sense. Occasionally, however, it is abig nuisance: Fixes
to small bugs are no longer possible via basic plugin updates. Instead, you have to create a new product
by incrementing al version numbers, perform a complete headless build, then publish the new product
and its repository on the update site.

A feature patch can be used to update only part of a product while maintaining full configuration
control. Assume our current product contains a plugin or g. csst udi o. t r ends. dat abr owser 2
with version number 3.0.1 that we intend to replace with a newer version 3.0.2. We need to determine
which feature provides that plugin in the product-to-update, and we need to determine its exact version,
including a possible date/time qualifier. If you do not know which feature provided the original plugin,
search the filesin the f eat ur es subdirectory of the installed product. Assume we find that the plugin
was provided as part of the feature

org. csst udi o. trends. dat abr owser 2. feature_3. 0. 1. 20110715
Create anew Feature Patch project in the Eclipse IDE:

* Asaproject name you can for example use “databrowser3.0.1.patch”.

* Inthe “Properties of feature being patched” section of the project wizard enter the “Feature ID” of the
origina feature, i.e. or g. csst udi 0. trends. dat abr owser 2. f eat ure.

* Under “Feature Version” be sure to enter the correct version that you intend to update, i.e.
3.0.1.20110715.

* Add the plugins that should be updated with the patch, i.e
org. csstudi o. trends. dat abr owser 2. The feature that we are patching might contain many
more plugins, but in the patch we only include what we want to add or replace. Assert that the version
numbers of al the plugins that you want to replace have been incremented from their installed version.

You can now export the feature patch, using an archive file like dat abr owser 3. 0. 1. patch. zi p
as the target, and then use that ZIP file to install the patch into your product via the menu item Hel p,
Install New Software... byadding the ZIPfile to the available software sites.

Asaresult, the original or g. csst udi o. t r ends. dat abr owser 2 plugin is replaced with the new
one, while P2 remains fully aware of what version of which plugin wasinstalled from where, soit will for
example alow you to un-install the patch, or later add additional feature patches.
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Chapter 5. Workspace

Eclipse products use a“Workspace”. Thisis adirectory that stores your configuration files and settings,
allowing Eclipseto start up in the same state as you left it when it was running the last time. Y ou can only
run one instance of Eclipse for a selected workspace.

Figure5.1. Workspace

Workspace File System

%= Navigator 52 =0 -
?BDYExampIEJ = ~_/path/to/my/Workspace
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i;h:D'fwm_um e ,  -metadatas

.log
.plugins
org.eclipse.core.runtime.settings
BOY Examples/
CSS/MyDisplay.opi

In the previous chapter, we already used the workspace within the IDE. We described the relationship
between the actual location of CSS plugin source code and the way these plugins appear in the IDE.
Figure 5.1, “Workspace” shows the similar relationship between the workspace of a CSS end-user and the
actual filesystem directory. Directories and filesin the workspace directory arevisibleintheNavi gat or

view, for example display files or Data Browser configuration files. Double-clicking on these files
will open them. The actual workspace location and name of the workspace, i.e. the / pat h/ t o/ nry/

Wor kspace in the example, is usually hidden from the end user. Likewise, the . met adat a directory
where Eclipse stores user preferences, the current location of windows etc. are hidden from the user so
that she can concentrate on just the files of interest like display files.

5.1. Selecting a Workspace

Every Eclipse RCP application alows you to set the workspace when starting the product from the
command-line viathe - dat a option:

the css_product -data /path/to/ m/Wrkspace

Most products also offer a menu item Fi l e, Swi tch Wbr kspace. .. that displays the current
workspace location in the file system and allows you to select a different one.

Some products like the Eclipse IDE and the SNS version of CSS have a startup dialog that prompts users
for the workspace.

5.2. Log File

Oneimportant filewithintheworkspaceis. net adat a/ . | og. Notetheleading dot on both the metadata
directory and the log file which makes this a hidden file on Linux and Mac OS.

Thisfile contains Eclipse log messages. In case of problemsit is often useful to look for error indications
in the log file. When you start the product with the folloing command-line option, you will also see log
messages on the console:

t he_css_product -consol eLog
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5.3. Projects, Saving Files, Default Project

The top-level elements of a Workspace are called “Projects’. They can be created via the menu Fi | e,
New. . ..

Each workspace must have at least one such project, because otherwise you cannot save any files. Many
versions of CSS therefore create adefault project called “CSS’ in case it does not exist already when CSS
is started up.

5.4. Linked Folders

Projects and sub-folders of a project in a user's Workspace are private to that user. If you want to share
configuration files with other CSS users, for example use common operator interface panels or Data
Browser configurations, you can link to shared foldersin the file system.

To manually create alinked folder:

* Openthe Navi gat or view.

* Right-click on an existing project or folder.

o SelectNew. .., Ot her. .., Ceneral, Fol der, pressNext .

 Enter the desired folder name, but do not press Fi ni sh, yet!

* Pressthe Advanced. . . button to select a“Link to aternate location (Linked Folder)”, browsing to
the desired location outside of your workspace.

* Now pressFi ni sh.

Linked folders can also be generated viacommand-line options. Thisallows siteswith ashared file system
to automatically include suitable links to these shares in every CSS workspace by invoking CSS from a
script with the following option:

-share |ink /var/x/y=/CSS/ Share, /var/x/ z=/Project/Fol der/Li nk

The - shar e_I i nk option takes one or more comma-separated values. Each value is of the form
pat h=r esour ce. The “path” represents a path to a folder in the file system, and “resource’ is the
resource to create within the workspace. If they include spaces, the file system path and resource must
each be enclosed in double-quotes.

Examples:

-share_|ink /path/tol/share: If only thefile system path is provided, the resource defaults to
“/CSS/Share’, i.e. alinked folder “ Share” within the project “CSS” will be created that linksto / pat h/
t o/ shar e inthefile system.

-share link /path/to/share,"/path/to/an other"=/MProject/Q her/ Share:
Asbefore, and in addition a project “MyProject” will be created with folder “Other”, and finally alinked
folder “Share” is created within that folder which pointsto / pat h/ t o/ an ot her in the file system.
Thefile system path must be enclosed in double-quotes because it contains a space.

Note that linked folders in the workspace behave similar to symbolic links in the Unix file system. If the
file system path is not valid, the linked resource is till created but will appear empty. When opening its
properties, the location will be marked as “ Does not exist”.
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Chapter 6. Hierarchical Preferences

Onceyou are ableto start a CSS product, you need to configureit. For example, to run the archive engine,
you need to specify whereit should write data. Likewise, the CSS Data Browser needs to be configured to
read the archived data from that location. These settings are site-specific, they cannot be included in the
source code. Thelocal CSS administrator should be able to configure these settings so that local end users
of CSS can simply open the Data Browser without having to adjust the archive data source settings. Other
settings might have useful defaults, but end users may still prefer to adjust them to their liking.

Eclipse hasapreference system that allows each plugin to provide default settings. The builder of aproduct
can then add site-specific settings, and finally the users are able to adjust them individually for their
instance of CSS.

Note that the following isatechnical view of preference settings. How they are originally defined and then
adjusted on severa levels. Thisis the information that CSS devel opers need. As an end user, you might
want to read this fromthe back, jumping right away to Section 6.4, “End User Settings: Preference Pages”.
As somebody who downloaded some generic version of CSS and wantsto provide all the settings for your
site, you would follow Section 6.3, “Command-line Adjustments:. -pluginCustomization”.

Figure6.1. Hierarchical Preferences

Command-line:
-pluginCustomization /path/to/settings.ini

plugin customization.ini

Product: Plugin:
preferences.ini ﬂﬂ

6.1. Plugin Defaults: preferences.ini

Each plugin with configurable settings should have afile pr ef er ences. i ni initsroot directory. This
file has several purposes:

* It defines those settings, i.e. their name.
* It documents their meaning, explaining supported values.
* |t establishes the default value for each setting.

For example, such afile can be:
# Exanpl e preferences.ini for plugin org.csstudio.denp

# Enabl e the super feature.
# Set to 'on', 'off' or 'automatic' which enables it whenever possible
enabl e_super =aut omati c

# URL of server where the super feature connects

url =http://1 ocal host/superdat a

The Eclipse preference service for a plugin will automatically use such afile aslong as it has the correct
name and islocated in the pluginsroot directory. So for apluging called or g. csst udi 0. x. y, that file
must becaled or g. csst udi 0. x. y/ pref erences. i ni.
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Note that Eclipse offers more ways to establish defaults, but they are discouraged for CSS because of
disadvantages:

 Defaults hard-coded in calls to the preference service: These are difficult to find in the code.

 Preference Initializer extension point defined in plugin.xml: This again hides the preference tags and
their default valuesin the code.

Putting the defaults into pr ef er ences. i ni seems the best way to define and at the same time
document them.

6.2. Product (Site) Defaults:
plugin_customization.ini

When bundling pluginsinto asite-specific product, afilepl ugi n_cust om zati on. i ni intheplugin
that defines that product is automatically used by Eclipse to override settings from individual plugins.

# Exanpl e plugi n_custom zation.ini

# Override defaults of plugin org.csstudio.deno:
# URL of our super feature server
org. csstudi o. deno/ url =http:// my.site.org/ nysuperdat a

Note that in comparison to an individual plugin's preferencefile, all settingsin this global preference file
are prefixed with the name of the affected plugin. If you wonder about the names of preference settings
supported by each plugin, consult the pr ef er ences. i ni of the respective plugin.

The file has to be in the plugin that defines the product. For example, assume you have a product X that
isdefinedinor g. csst udi 0. x. y/ X. pr oduct . Eclipsewill look for afileor g. csst udi 0. x. y/

pl ugi n_cust oni zati on. i ni ,i.e.acustomizationfileintheroot directory of the plugin that defines
the product, for settings to override values from individual plugins.

In the compiled version of the product, plugins are usuadly JAR files in a pl ugi ns sub-
directory of the installed product. The customization file will then be found inside pl ugi ns/
org. csstudi 0. x.y_*.jar wherethe* represents some version number and date. End users will
not open and modify that JAR file and the pl ugi n_cust oni zat i on. i ni fileinside the JAR. This
way, your product has the settings for your site “built-in”.

In principle, you could actually un-zip the JAR file, edit the customization file, and re-zip it. Asa CSS
maintainer for your site, you may occasionally be tempted to do this. The downside is that such changes
are easily forgotten, and the next time you build a product, you would have to re-do the un-zip, edit, re-
zip hack. A better approach to applying changes to the build-in settings of a product is described in the
next section.

6.3. Command-line Adjustments: -
pluginCustomization

If a select installation at a site requires a few extra changes, for example a test network installation
needs settings that differ from your main campus network, put those into a file with the same format as
pl ugi n_custoni zati on. i ni,forexamplet est net . i ni , and run the product with a command-
line option

ny_product -plugi nCustom zation /path/to/testnet.ini
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While that customization file has the same format as pl ugi n_cust oni zati on. i ni , its name and
location are arbitrary. You can call it anything and place it anywhere, aslong as you provide the full path
to it via the -pluginCustomization command line option.

In fact you want to always provide the full nameto thefile, evenif it isin what you consider the current
directory, because the Java runtime that is started by the Eclipse RCP launcher could have avery different
idea of its current directory.

If Eclipsedoesnot find your -pluginCustomization file, it issimply ignored, therewill be no error message!
So if the settings that you think you put into a -pluginCustomization file are not having the desired effect,
triple check that you indeed provided the full and correct path to the file.

6.4. End User Settings: Preference Pages

Finally, the GUI code can offer Preference Pages viawhich the end user can change the settings. The exact
location of the menu entry for opening the Preference Pages can change. Eclipse usualy has a Preference
entry inthe W ndowmenu, except on Mac OS X whereitisplacedintheEcl i pse menu. CSSprovidesa
Preferenceentry inthe Edi t menu regardless of the operating system because that seemsto be acommon
location for the preference settingsin other programs. (Older versions of CSS actually used the CSS menu)

Typically, these end-user settings are saved in the user'sworkspace, i.e. they persist for the current user but
will not affect the settings of other users or even the site-wide defaults. Details depend on the preference
store that is selected by the code that implements the preference page.

6.5. Secure Storage of Passwords

The CSS Secur eSt or age and Passwor dFi el dEdi t or alow to keep preferences for passwords
encrypted. It isfor example used to store passwords for accessing the relational database of the SNSalarm
and archive system. These encrypted preferences can be stored in either of two places:

* | NSTALL_LOCATI ON:

Thisisthe directory where CSSisinstalled, for example/ usr/ 1 ocal / css/ CSS3. 0. 0. Using the
install location hasthe advantage that all users of CSS on that computer will have the password available
for use without actually knowing it.

Thetypica scenario isthis:

e System administrator installs CSS.

e System administrator starts CSS and enters the passwords once in the preference GUI.

« Userscan now run CSS. CSS plugins have access to the password, but users cannot see the password.

Thedisadvantage isthat if auser wereto try to change any of therelated preferences from the GUI, CSS
will try to write the password and fail because ordinary users have no write permission in the install
location.

» CONFI GURATI ON_LOCATI ON:

The exact directory name of thislocation isdetermined automatically based on wherethe user can write.
Itcanfor examplebeinan. ecl i pse sub-directory of the user home directory. Using the configuration
|ocation has the advantage that every user of CSS can enter his or her own password. The password they
entered usually appliesto their instance of CSS, but may also affect instances started by other users.

Thetypica scenario isthis:
e System administrator installs CSS, maybe with some passwords build into the product's
pl ugi n_custom zation.ini.
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» User can run CSS. CSS plugins have access to the built-in password.
» User knows another password, enters that password in the preference GUI.
 For that user, CSS plugins now use the password that the user entered.

The disadvantage of this approach it its unpredictability. The configuration location can default to the
CSSingallation location if that user haswrite permissions to that area of the file system. If such a user
enters a password, it will be used by al instances of CSS on that computer. If a user with lesser file
access privileges enters apassword, it will only be written to aconfiguration location in that users home
directory and not apply to other users.

Thelocation for secure storage can be configured viathis setting:

# Can be either "INSTALL LOCATI ON' or " CONFI GURATI ON_LOCATI ON".
# By default it is "CONFI GURATI ON_LOCATI ON'.
or g. csst udi 0. aut h/ secure_st or age_| ocat i on=CONFI GURATI ON_LOCATI ON

org.csstudio.sns.passwordprovider

The Eclipse Secur ePr ef er encesFact ory that is used for the secure storage of passwords as
described above requires a password provider. This password is sued to encrypt and descrypt the
preferences. Eclipse provides implementations for Windows or OS X that can interface with OS-specific
key stores, including

* org.eclipse.equinox.security.macosx
* org.eclipse.equinox.security.win32.x86

On other operating systems, Eclipse will fall back to a dialog box that queries the user for a master
password. The plugin or g. csst udi 0. sns. passwor dpr ovi der provides a password without
requiring user input, which can be very convenient. Since the password can be derived from reading the
code, it is not 100% secure
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Chapter 7. Console

All Eclipse RCP programs, and this includes the CSS end-user GUI as well as command-line tools like
the archive engine, alarm server etc. include the OSGi console.

The console alows you to view which plugins have been loaded, to introspect extension points and more.
In principle it can be used to load additional plugins or to replace existing plugins at runtime, but at this
point no CSStool is using that feature.

7.1. Enabling the Console

To start any RCP program with console access, add the command-line option
-consol e

Y ou can alow network access to the console by adding a TCP port number, for example
-consol e 4884

Y ou will then be able to access the console of the program remotely via

tel net host _where program.is_runni ng 4884

Multiple network connectionsto the same program are possible. Note that thereis no security, i.e. anybody
on the network could “telnet” to your application and stop it!

7.2. Console Commands

Useful console commands:

e hel p - List al available commands.

e ss - List al plugins and their “short” status.

* ns - List dl pluginsthat define extension points.

* ns nane. of . sone. pl ugi n - List al extension points of that plugin.

* pt nane. of . sone. ext ensi on. poi nt - List al implementations of that extension point.

» di sconnect - Disconnect from atelnet session to the console. The application will continue to run.

» cl ose - Close, i.e. stop the program. Note that this does not just end the console session, it stops
the application. The | Appl i cati on. st op() method will be invoked, which allows for a graceful
shutdown of the application.

There are also commands to list al applications, stop an application, update or add plugins, then restart
the application. Refer to the hel p command for more.

7.3. Adding Commands

Applications can add custom commands to the console. To accomplish this, you need to implement an
org. ecli pse. osgi . f ranewor k. consol e. CormandPr ovi der

and register it with the CommandPr ovi der service. This can be done from the st art () method of
the plugin activator:

cl ass MyActi vat or

public void start(final Bundl eContext context)
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t hrows Excepti on

/1l Regi ster console commands for this engi ne

commands = new MyConsol eCommands() ;

cont ext . regi st er Servi ce( CommandPr ovi der . cl ass. get Nane(),
conmmands, null);

When implementing your CommandPr ovi der , note that there is no interface in the usual Java senseto
declare your console commands. Instead, all public methods starting with an underscore in their name and
aComandl nt er pr et er parameter will be available as console commands:

public class MyConsol eComrands i npl enents ConmandPr ovi der

{

@verride
public String getHel p()
{

final StringBuilder buf = new StringBuilder();
buf . append("---M/ commands---\n");

buf . append(“\thello - Say hello\n");

return buf.toString();

}

/** "hello" command */
public Object _hello(final Commandl nterpreter intp)
{

intp.print("Hello");

return null;
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Chapter 8. Network Usage by CSS

As a control system tool, CSS naturally performs a certain amount of network communication. For the
most part, the CSS application run by end users acts as a network client, while tools like the Alarm Server
will obviously also need to serve data. CSS as a client tool can run without administrator privileges or
firewall exceptions.

8.1. Windows Firewall Warning

Even when running CSS as a client tool, you might run into the Windows Firewall warning shown in
Figure 8.1, “Windows Firewall Warning”.

Figure 8.1. Windows Firewall Warning

P Windows Security Alert =

@ Windows Firewall has blocked some features of this program

Windows Firewall has blocked some features of css.

% Name
Publisher: Unknoy

path: Ci\cssbuldV. css_kek_3.0.0%ss_3.0.0\css.exe

.exe on all public and private networks.

Allow css.exe to communicate on these networks:
Private networks, such as my home or work network

in arports and coffee shaps (not recommended
have it or no seaurity)

The message appears because even a client tool like CSS does sometimes listen on network ports, i.e. act
asaserver. Thisusually happens for the following reasons:

* You configured logging to IMS (see Chapter 23, Logging - org.csstudio.logging and Chapter 11, Java
Message Server). While connecting to IMS, CSS will also listen.

 You opened the online help. Internally, thisisimplemented by CSS acting as aweb server, and the help
viewer isan ordinary web browser.

Y ou can usually cancel that firewall warning, meaning Windows will block access from other computers
on the network to your instance of CSS. Logging to IMS on another computer aswell aslocal viewing of
the online help will not be affected by the firewall blocking outside access to your CSS client.

8.2. Required Firewall Exceptions

Y ou might have to open firewall exceptions for all the tools that serve data, including

* Your RDB server: Check ports used by your RDB.

* Your JMS server: Usually port 61616.

» Archive Engines: Allow access to the status web server that you configure for each archive engine
instance.

For details on how to allow such accss, you will haveto refer to the documentation of your firewall: Linux
iptable, Windows firewall.
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Chapter 9. Relational Database (RDB)

Several CSStoolsinterface to arelational database. The archive system described in Chapter 10, Archive
System can store data in an RDB. The alarm system described in Chapter 13, Alarm System keeps its
configuration and persistent state there.

To end users of CSS, this is mostly transparent, but if you install and administer CSS for your site, basic
RDB administration skillswill be required.

9.1. Supported Databases

CSS includes JDBC libraries for the following databases, and the alarm and archive system includes
exampl e database definition (DBD) files to create the required tables for these database dia ects:

» MySQL: This database is often the easiest to set up for initial tests and to support smaller operational
setups. Free, open-source.

The Community Version 5 should be usable.

» Oracle: This database system might be the most powerful, with virtually unlimited table sizes. It is,
however, not free.

Oracle 10 and 11 should work.
 PostgreSQL : This database might be a good compromise. Bigger table sizes. Free, open-source.

Postgres has to be at least version 8.4 to support sequences.

Y our personal preference might of course differ, and it isal so important to consider what database system
isaready supported at your site.

9.2. RDB User Accounts

Y ou will need to configure at |east three types of RDB users:

» Administrator account: A user that can create tables, update indices, reset sequences etc.

» Write-accessusers: The ArchiveEngine needsauser account that can write samplesto thearchiverelated
tables. The AlarmServer needs auser account that can persist the alarm state. For each system you might
want to create a user that can write to the necessary tables of that system, but only that system, and
without general administrative rights.

» Read-only access: The CSS data browser needs a user that can read archived data. Y ou might want to
create various reports for the RDB data. All of these could use one shared read-only account, a name
and password that you can freely distribute to end users who want to create their own reports on the
datawith MS Access, JSP, PHP, ...

9.3. Network Access

CSS or Java JDBC tools in genera tend to connect to the database from the network. Even if CSS is
running on the same computer that also hoststhe database, it will till connecttol ocal host vianetwork
system calls.

Y ou should therefore check that the database is network accessible. Details depend on the database. With
MySQL, try for example
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nysgl -h local host -u root -p

With Postgres, usethe psql shell, and edit the pg_hba. conf fileto alow nd5 or passwor d access
to the Postgres server from the network, including | ocal host .

9.4. RDB URLs and Schemata

Whatever database you use, in the end you need to provide CSStools or users who want to access the data
from other tools with the following configuration information:

* URL: Depending on the RDB system thiswill be a URL of the format
jdbc: nysql://[host]:[port]/[dat abase]
for MySQL (default port is 3306),
j dbc: postgresql ://[host]:[port]/[ dat abase]
for PostgreSQL (default port is 5432) or
jdbc:oracle:thin: @/[host]:[port]/[service]

for Oracle. CSS tools will use the start of that URL to detect the RDB dialect: MySQL, Oracle or
PostgreSQL .

* User name: A user name known to the RDB. To end users, you will typically provide the name of a
read-only account.

* Password: Associated password

» Schema: A prefix for RDB table names that might be needed by Oracle to access the tables.

To elaborate on the “Schema’, let's use an example. In the ALARMdatabase, there is a PV table. When
using MySQL, one can connect with a URL

jdbc: nysql ://my.rdb. host/al arm

as any user and directly read from the PV table. Similar with PostgreSQL.

With Oracle, the URL usually addresses an Oracle service, not a database schema:
jdbc:oracle:thin: @/ ny.rdb. host: 1521/ pr od

With Oracle, only the schema owner, that is a user with the same name as the database, can directly
access the tablesin aschema. All other users need to prefix the table name with the schemaname, i.e. use
ALARM PV to read from the PV table.

To support all types of database dialects, the CSS tools allow configuration of aURL aswell as a schema.
For Oracle, you need to set that schema to the respective table prefix. For MySQL and PostgreSQL,
you typically define the schema as empty, because the URL already includes the schema name in its
[ dat abase] section.
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Chapter 10. Archive System

One part of CSSisthe Archive System, specifically the “Best Ever Archive Toolset, yet (BEAUTY)” that
was devel oped as areplacement for the Channel Archiver. An Archive Enginetakes PV datasamplesfrom
afront-end computer, for example from EPICS |OCs via Channel Access, and places them in some data
storage, see Figure 10.1, “ Archive System Overview”. Archive client programs then access historic data
samplesin that storage.

As described here, the storage is a Relational Database (RDB) like MySQL, Oracle or PostgreSQL.
Both the historic data of PVs and the Archive Engine configuration are stored in the same relational
database. The engine configuration can be imported from an XML file format into the database, or it
can be exported from the database back into an XML file format for editing. The archive engine uses a
pluggable implementation for its configuration and data storage as described in Chapter 30, Archive Tools
- org.csstudio.archive.engine and related, so it is fundamentally possible to use the archive engine with
different storage for the configuration and data, but in the following examples we concentrate on an RDB-
based setup.

Typical setupswill include more than one Archive Engine, for example one sample engine per subsystem.
In principle, data providers other than archive engines can also write samples to the storage. The CSS
Data Browser is a generic client program for looking at archived data, but fundamentally any program
that has access to arelational database can be used to create reports. A typical application might be JSP-
based web reports of data.

Figure 10.1. Archive System Overview
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10.1.

There are two integration points with the legacy Channel Archiver: The Ar chi veConfi gTool tool can
import existing archive engine configuration filesinto the RDB becausethe XML fileformat iscompatible
with the Channel Archiver. The Data Browser is capable of reading data from the relational database as
well as from the Channel Archiver's XML-RPC-based data server, thereby allowing nearly transparent
access to both “old” and “new” data

Relational Database Setup

Before using the archive tools, you need to create the required table structure in your RDB. Currently
MySQL, Oracle and PostgreSQL are supported, see also Chapter 9, Relational Database (RDB).

The commands for creating the RDB table structures are in files in the dbd sub-directory of the plugin
or g. csst udi o. archi ve. r db. Basic RDB administration skills will be required because you need
to create the table structure by using one of thesefiles, and will probably also need to create two accounts:
One account for the archive engines that has write access to the tables, and another read-only account for
archive clients like the CSS Data Browser to read archived data.

The RDB tables for the different database dialects are very similar with the exception of the TI MESTAMP
used to store the time stamps of samples. While the Oracle time stamp data type aready offers nanosecond
detail, the MySQL and PostgreSQL data types of the same name only cover seconds. The MySQL tables
therefore have an added nanosecs column for this purpose. There are afew more differencesin the SQL
dialects, but the Archive Engine and Data Browser auto-configure based on the database URL.

The setup for MySQL might be the easiest at least for development and testing, but it has limitations. All
samples for all channels are written to one sanpl e table. By default, MySQL table sizes are limited to
4GB (See MySQL show t abl e st at us command, column “Max_data length”). While this can be
adjusted, | believe thereis still alimit of 4G rows (=samples). Furthermore, while it will be almost trivia
to enter something like

DELETE FROM sanpl e WHERE snpl _tinme < ...

to delete older samples, this will either not free up any space or require an added OPTI M ZE rebuild,
which takes avery long time.

For PostgreSQL, the table size limit at this time seems to be much higher at 32TB, with no additional
row count limit. Performance of the sanpl e table that holds archived samplesis reduced by about 50%
when adding constraints. The dbd file for PostgreSQL includes constraints to allow the RDB to assert
referential data integrity, but if you trust the Archive Engine code to only write correct samples to the
RDB, performance can be gained by disabling the sanpl e table constraints.

One reason for using Oracle lies in its support for partitioning. While the sample sanpl e appears
as one table, it can be spread over severa table partitions based on the sample time and channel
name. Spreading by channel name might improve performance because several channels can be written
in paralel to different disk locations. Partitioning by time allows quick removal of older samples.
In addition, for Oracle the archive data readout implementation used by the Data Browser (plugin
or g. csst udi o. archi ver eader . r db) supports a stored procedure for server-side data reduction
which isnot available for MySQL.

Whatever database you use, in the end you need to provide al CSS archive tools with the following
configuration information as elaborated in Section 9.4, “RDB URLs and Schemata’:

« URL

» User name

 Password
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» Schema

For the Archive Engine and Archive Config Tool, you need to provide the user name and password of an
RDB account that has write accessto the archive tables. For the Data Browser or other toolsthat read data,
aread-only account is sufficient. See Chapter 6, Hierarchical Preferences for details on how to provide
these RDB settings for the archive plugins. The command-line tools will also accept these parameters on
the command-line.

10.2. Building the Tools

The Archive Engine is the central sampling tool that reads values from PV's and writes them to the
archive data storage. It is implemented as an Eclipse product. You will probably also want to build
ArchiveConfigTool, the tool used to import engine configuration files into the relational database. They
are defined in these product files:

or g. csst udi 0. archi ve. engi ne/ Ar chi veEngi ne. pr oduct
org. csstudi o. archi ve. confi g. rdb/ Archi veConf i gTool . pr oduct

For first tests, you can run both tools from within the Eclipse IDE as described in Chapter 4, Compiling,
Running, Debugging CSS, Section 4.3, “IDE Example”, but note that you will have to provide command-
line arguments to them. After first tests are successful, you can export them from the IDE as described in
the same section. Finally, you will need one of the CSS end-user products that includes the Data Browser
to look at the archived data, but for now we concentrate on the tools needed to collect data.

10.3. Archive Engine Configuration

Each sample engine configuration identified by a name, for example “WaterSystem”. Inside the RDB the
configuration is actually identified by a unique numeric ID, but most end user tools only see the name
of the configuration.

Channel Groups

Each archive engine configuration is comprised of groups. An engine configuration has at least one group,
maybe more, and channels are then added to these groups. Groups are not hierarchical: There are no sub-
groups within groups, only one list of groups.

Groups are primarily used to organize the configuration. For example, a “WaterSystem” sample engine
configuration might have groups“WestSector”, “MainBuilding” etc. to hold the channelsfor the respective
section of the water system. Note that this arrangement of channelsinto groupsis not visibleto end users
of thedata! The separation of channelsinto groupsinside the sample engine configuration is mostly meant
for the engineers who maintain the sample engine configuration, grouping the channels by location along
the machine, but associated front-end computer, or by functionality.

There is one functional aspects of groups: Archiving of al channelsin a group can be enabled or disabled
based on one channel in the group. When placing al channels of a power supply in a group, this feature
can be used to suppress archiving of noise while the power supply is off by using a channel that indicates
whether the power supply is on or off to enable the archive channel group.

Channels

A channel in the archive system is basically the data provided by one Process Variable. A channel is
identified by its name, which hasto be avalid PV namefor the control system, aPV that you can also read
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with other control system tools. The samples stored for the channel include not only the value, for example
anumber, but also the time stamp, status/severity and meta data like engineering units and display ranges.
The time stamp, status/severity and value are stored with each sample. The meta datais only stored once
at startup of the archive engine because the original implementation for EPICS did not offer an efficient
way to monitor for changes in the meta data.

When a channel sends a new value to the archive engine is somewhat outside of the control of the
archive engine. The software on the front end computer controls this. For EPICS record, the SCAN field
in combination with the ADEL field of analog records determines when a new value is sent to the archive
engine.

The meta data for a channel is similarly controlled by the front end device that provides the data. For
EPICS records, the EGU, HOPR and other fields have to be used to configure these.

Duplicate Channels

The RDB configuration alows for multiple sample engines. Each sample engine has one or more groups
of channels, and each group has one or more channels. A channel, however, can only be archived once. It
isillegal to list a channel in more than one group or under more than one sample engine.

10.4. Sample Modes

The archive engine supports several sample modes, i.e. ways in which it decides what samples should
be written to the archive data store. As just mentioned in the section called “Channels’, the front-end
computer decideswhich updatesto send to the archive engine. In an ideal world, every such change would
be meaningful and there were infinite resources (CPU power, disk space, network bandwidth) to store
every change until eternity. In redlity, it is often better to store fewer samples.

The archive engine supports the following sample modes by which it collects samples from a channel.
Refer to the section called “ Archive Config Tool” for an example of how these sample modes are specified
inthe XML format that can be used to configure an archive engine.

Monitored

In monitored mode, each received sample iswritten to the store. With a perfectly configured data source,
for example an EPICS ADEL that only passes significant changesto the archive engine, thismodeisideal:
Significant changesin value are written to the archive, while noisein the signal is suppressed to minimize
wasted resources.

When configuring amonitored channel, the estimated time period between changes needs to be configured
to allow the archive engine to reserve a suitable memory buffer where it stores received samples until they
are written to the storage.

Monitored With Threshold

This mode is also monitored, but adding another value change threshold filter. Idealy, the front-end
computer already performs the thresholding, so only significant changes are sent over the network to the
archive engine. In some cases, however, thisis not possible, and for those cases the archive engine itself
can check for changesin the value, writing only samplesthat differ from the last written sample by at least
some configurable margin.

As with plain monitored channels, the estimated time period between changes needs to be configured.
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Scanned/Sampled

In scanned mode, the archive engine till receives each update from the data source, but it only writesthe
most recent sample at periodic times, for example once every 5 minutes.

For a scanned channel you configure the period at which the archive engine should check the channel for
its current value.

Thismodeisacompromise. If achannel has no significant change for hours, why should the uninteresting
changes fill disk space every 5 minutes? On the other hand, if an important even happens that produces a
brief “blip” in the data, the archived datais likely to missit when only storing a value every 5 minutes.

This mode was created for channels which do not have a good dead-band configuration, where using the
monitored mode would add too many samples to the archive. Periodic sampling is clearly imperfect, but
sometimes a workable compromise.

Writing Samples to Storage

Samples obtained by the various samples modes are not immediately written to storage, for example the
RDB, because writing each individual sample right away would be too slow. Instead, samples areinitially
kept in memory, then written to storage in bulk. By default, this write period is 30 seconds.

The period configured for scanned channels or the estimated change period for monitored channelsis used
to allocate the in-memory buffer that the engine uses to collect samples between writes. The in-memory
buffer is aring buffer that is written each write period. If a monitored channel sends many more samples
than configured via the estimated update period of a channel, the archive engine sample buffer for that
channel will overrun older in-memory samplesfor that channel. The archive engine actually uses a buffer
reserve to allocate a slightly bigger in-memory buffer to avoid such overruns:

buffer _size = wite period / scan_period * buffer_reserve

The default buffer reserve is 2. With the default write period of 30 seconds, a channel with an estimated
change period of 2 seconds would thus expect to need to buffer 15 samples between writes to storage,
but the the actual buffer size would be 30 to prevent ring buffer overwrites during times where writing to
storage is dightly delayed, or afew more samples are received than originally expected. The in-memory
buffer still has afixed size, it will not grow when more samples are received to keep a constant memory
footprint for the archive engine.

When writing accumul ated samplesfor all channelsto storage, i.e. by default every 30 seconds, the samples
are written in batches. For RDB-based storage, the JIDBC statements are batched to reduce the number of
individual commits to the RDB. The default batch size is 500.

Time Stamp Checks

When viewing archived data, the time stamps of historic samples are obviously quite important. The
Archive Engine simply receivestime-stamped data from front end computers and has no way to determine
if those time stamps are correct. It enforces, however, afew basic rules:

 Zero time stamps. Time stamps with zero seconds, for example EPICS time stamps with zero seconds
since the EPICS epoch of 1970, are ignored.

e Time stamps that go back-in-time, i.e. time stamps that are before samples that have already been
inserted into the archive, are ignored.

* Futuristic time stamps, that istime stampsthat are too far ahead of the clock of the host that is executing
the archive engine, are ignored. By default, thisignored futureis 1 day.
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10.5. Editing the Configuration

The configuration for all archive engines resides in the RDB, which allows you to modify it in various
ways. Note, however, that running archive engines are not notified of configuration changes in the RDB
because there is currently no convenient mechanism for them to learn about such changes. You must
manually re-start all affected archive engines after modifying their configuration!

SQL Manipulation

It is possible to modify an archive engine configuration via direct SQL manipulation, for example from
an SQL shell:

SELECT * FROM snpl _eng;
| NSERT | NTO snpl _eng(nanme, descr, url)
VALUES (' deno', 'Exanple Engine',
"http://sonehost: 4812');

This clearly requires some familiarity with the RDB table layout, see Section 10.1, “Relational Database
Setup”. For operations like renaming achannel or bulk changesthis can be the most convenient procedure.

Archive Config Tool

The Ar chi veConf i gTool can export existing archive engine configurations from the RDB into an
XML file format, or import such XML filesinto the RDB. The XML file format is compatible with the
one used by the Channel Archiver, allowing the import of existing archive engine configurations.

The xm directory in the plugin or g. csst udi o. ar chi ve. confi g. r db contains a commented
example configuration file:

<?xm version="1.0" encodi ng="UTF-8" standal one="no"?>

<l-- Exanple for XML configuration file syntax -->
<engi neconfi g>
<I-- Engi ne can have one or nore groups
Each group has a name and one or nore channel s
-->
<gr oup>
<nanme>Nor t hSect or Vacuunx/ nane>
<I-- Each channel has a nane and

a sanple period (or expected change peri od).
The period is either in seconds or in HH MM SS format.
It is either using the 'nonitor' or 'scan' sanple node.
-->
<channel >
<name>NSV: P1</ name>
<peri od>1. 0</ peri od><noni t or/ >
</ channel >

<I-- Exanple for a nonitor w th engi ne-enforced
val ue change threshold of 2.5
-->
<channel >

<name>NSV: P2</ name>
<peri od>1. 0</ peri od>
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<noni t or >2. 5</ noni t or >
</ channel >

<l-- Channel that is scanned every 10 m nutes-->
<channel >

<name>NSV: Enabl e</ nane>

<peri 0d>00: 10: 00</ peri od><scan/ >

<enabl e/ >
</ channel >

<I'-- Channel that enables sanpling of this group -->
<channel >
<name>NSV: Enabl e</ nane>
<peri od>1. 0</ peri od><noni t or/ >
<enabl e/ >
</ channel >
</ group>

<I-- Oher Goup -->
<gr oup>
<name>Sout hSect or Vacuunx/ name>
<channel >
<name>SSV: P1</ nane>
<peri od>1. 0</ peri od><noni t or/ >
</ channel >
</ group>
</ engi neconfi g>

The ArchiveConfigTool offers command-line help similar to this:

-help : show hel p

-engi ne ny_engi ne : Engi ne Nanme

-config my_config.xn : XML Engine config file

- export . export configuration as XM

- i mport : inmport configuration from XV

-del ete_config : Delete existing engine config
-description ' My Engine' : Engine Description

-host ny. host.org : Engi ne Host

-port 4812 : Engi ne Port

-repl ace_engi ne . Repl ace existing engine config, or stop?
- st eal _channel s : Steal channels from ot her engi ne
-rdb_url jdbc:... : RDB URL

-rdb_user user : RDB User

-rdb_password password : RDB Password

-rdb_schema schema : RDB schema (table prefix), ending in '.'

To export an existing engine configuration into an XML file, use

Ar chi veConfi gTool -engine my_engine -config my_config.xm -export

In addition, the RDB connection parameters might have to be supplied unless they are built into the tool
or provided viaa- pl ugi nCust oni zat i on argument.

To import a configuration from an XML fileinto the RDB, use

Ar chi veConfi gTool -engine ny_engine -config my_config.xm -inport\
-host ny. host.org -port 4812
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The host name specifies the host on which the engine is supposed to execute, and the port number under
whichisrunsitsweb server. The configuration file could be the edited result of a previous export, or have
been created by other means.

The archive config tool is cautious about disturbing existing configurations. By default it will stop
when there is aready a configuration in the RDB for the same sample engine name unless the -
repl ace_engi ne optionisprovided, in which case an existing configuration for that engine name will
be deleted before importing the XML file. Similarly, the config tool will ignore channel names that are
aready handled by a different engine configuration, unlessthe - st eal _channel s option is provided
to instruct the tool to move such channels from the archive engine that previously handled the channels.

10.6. Running Archive Engines

The Ar chi veEngi ne isaheadless RCP application that reads a sample engine configuration, connects
to the control system channels listed in the configuration, and writes received samples to the archive data
store.

It supports these command-line arguments:

-hel p : Display Help

-port 4812 : HTTP server port

- engi ne deno_engi ne : Engi ne config name

-data / hone/fred/ Wrkspace : Eclipse workspace | ocation

- pl ugi nCust omi zation /path/to/ nysettings.ini: Eclipse plugin defaults

The - pl ugi nCust omi zat i on parameter can be used to provide settings for the RDB connection, to
configurethelogging, and to provide settingsfor accessto the control system, for example EPICS Channel
Access network preferences.

The - engi ne parameter selects the sample engine configuration. In principle, that engine configuration
already includesthe URL of the engine web server, but an additiona - por t parameter isrequired for two
reasons. First, this allows the engine to start aweb server which can be used to monitor engine operation
as soon as possible, for example while the engineit trying to connect to an RDB. Secondly, the engine will
compare the provided port number with the port number of the URL inits configuration. Thisis means as
abasic constistency check that helps avoid running archive engines with the wrong configuration.

Engine Web Server

Each sample engine has abuilt-in web server for status information and basic remote control of the engine.
When starting the engine on a host, the port number for thisHTTPD must be provided. The sample engine
URL configured in the RDB should match the format

http://<host>: <port>/main
The engine will compare the port number from the URL with the port number provided as a command-
line argument.

The engine web server provides several web pages, mostly linked from the.. . . / mai n URL, that allow
you to see:

* Isthe engine running? Since when?
 Areall channels connected? Which are disconnected?
» What isthelast datathat achannel hasreceived? What isthe last samplethat waswritten to the storage?

In case of problems, thelast item isusually helpful to determine: Doesthe front end computer send correct
time stamps? Does the data change to qualify for writing a new sample to the storage?
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10.7.

10.8

Note that the engine only serves a blank page at its root URL. For example, accessing http://
| ocal host: 4813 will result in an empty page. You have to start browsing at http://
| ocal host: 4813/ mai n. Starting at . . . / mai n, one can drill down to the status of groups and
individual channels.

A few engine web pages are not accessible by following web browser links because they affect the engine
operation. Thisis meant to prevent aweb-crawling program to accidentally stop the engine.

Other Engine URLs

http://<host>: <port>/ Invokethis URL to stop the engine gracefully, i.e. to ask the engine
stop towriteafinal Ar chi ve_OF f sample to each channel, then quit.
http://<host>: <port>/ Invoke this URL to trigger a running restart of the engine. The
restart engine will stop sampling, read its configuration, then start again.

Invoking thisURL isrequired after changes to the configuration of
an archive engine.

http://<host>: <port>/ Invoke this URL to reset engine statistics, for example the average
reset write time displayed on the main page of the engine.
http://<host>: <port>/ Invoke this URL to display engine environment settings which
envi r onnent might be useful when trying to debug a problem.

Web-Based Archive Monitor and Editor

At the SNS, a JSP-based collection of reports can display graphs of the archive system performance, for
example: Which archive engine wrote how many samplesto the archive over thelast hour? It a so includes
aweb-based editor for the alarm system configuration.

This reporting package, however, is currently part of a bigger, more SNS-specific reporting package.
Contact Kay Kasemir if you are interested in collaborating on a more portable version of these reports.

Viewing Data in CSS

The CSS Data Browser uses the plugin or g. csst udi 0. ar chi ve. r eader to access archived data
ingenera. Thepluginor g. csst udi 0. ar chi ve. reader . r db provides accessto data stored in an
RDB written by the archive engine described in this chapter, i.e. it implements reading from URLSs of the

For a successful retrieval, you need the following:

* Includeor g. csst udi o. ar chi ve. reader . r db inyour CSS product.

» Configureit with the correct (read-only) RDB user and password.

» Configurethe Databrowser touse URLslikej dbc: nysql : / /| ocal host/ ar chi ve toread from
the archive.
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11.1.

11.2.

11.3.

CSS uses a Java Message Server (IMS) for severa purposes. Log messages from CSS applications in
general can optionally be sent to IMS, see Chapter 23, Logging - org.csstudio.logging. The alarm system
uses IM S for the communication between the alarm server and clients.

Apache ActiveMQ Server

CSS uses Apache ActiveMQ, a free and open-source implementation of JMS available from http:/
activemg.apache.org.

Fundamentally, ActiveMQ is a portable Java application, but the scriptsto start it are dightly different for
Windows and other operating systems, so assert that you download the version suitable for your computer.
After downloading it, the ActiveMQ server can be started like this:

cd [activeng_install _dir]
bi n/ acti veny

At least that used to be the case. With recent versions, an additional argument st ar t to start respectively
st op to stop the server seems to be required. As a very basic test on Unix and OS X, you can check if
the server islistening on port 61616:

netstat -an | fgrep 61616
The page http://sourceforge.net/apps/trac/cs-studio/wiki/JavaM essageServer has more details on how to

adjust the default IM S configuration. For example, you probably want to disable parts of IMSthat are not
required for operation with CSS.

Client (CSS) Configuration

To use IMS for logging or the alarm system, CSS needs the URL of your JMS instance. It should be of
theform

failover:(tcp://your_jms_host:61616)

“Failover” with a single server instructs the client to automatically re-connect after network problems.
Actua failover between multiple IMS instances is also possible, but for details you need to refer to the
Apache ActiveM Q documentation.

Testing your Setup

Asabasic test of your IM S setup, you can enable IM Slogging in your CSS product, for example by adding
these lines to your plugin customization file (see Chapter 6, Hierarchical Preferences):

or g. csst udi o. | oggi ng/ consol e_| evel =FI NE
org. csstudi o. | oggi ng/j ns_I evel =FI NE
org. csstudi o.1 ogging/jns_url=fail over: (tcp://your_jns_host: 61616)

Asaresult, CSSshould send several log messagesto IMS. Y ou can verify thisby starting the IMSMonitor,
see Chapter 31, IMS Monitor - org.csstudio.debugging.jmsmonitor, to view messages for the LOG Topic.

While you should probably disable this in a production setup, the default configuration of ActiveMQ
includes aweb browser interface. It is accessible at http://localhost:8161/admin on the host where IMS is
running. It can display who is connected to IMS and what topic each connection is reading or writing.
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11.4. Message Types

11.5.

11.6.

All IMS messages used by CSS are of the MapMessage type. Fundamentally, this allows messages
with arbitrarily named string properties for content. In reality, however, messages are most useful when
the involved applications understand the messages. For example, every message shall have a TYPE
property. CSS log messages as sent by the plugin or g. csst udi 0. | oggi ng (see Chapter 23, Logging
- org.csstudio.logging) have the following properties:

e TYPE: Setto “log” to identify aslog message.

» TEXT: The actua log message.

e SEVERI TY: Log level, for example “SEVERE” or “FINE”. The exact severity may depend on the
underlying logging system.

» CREATETI ME: Time when message was created. Format must beyyyy- M dd HH: nm ss. SSS

» CLASS: Name of (Java) class were message was created.

* NAME: Name of Java method

e APPLI CATI ON_I D: Application name like “CSS’ or “AlarmServer”

* HOST: Host name running the application.

e USER: Name of user who was running the application.

The content of messages exchanged within the alarm system or from for example a tool that logs write
actions from an operator interface should try to use the same properties as much as possible.

JMS logging to RDB

The origina RDB schema for logging JMS messages as shown in Figure 11.1, “Message RDB
Schema’ was devel oped for the DESY version of CSS.

Figure 11.1. Message RDB Schema

MESSAGE_CONTENT
[ MESSAGE PK D NUMBER
PK_| D | NUMBER - FK MESSAGE_ID NUMBER MSG_PROPERTY TYPE |
| DATUM | TIMESTAMP FK | MSG_PROPERTY_TYPE_ID NUMBER » PK | D | NUMBER
VALUE VARCHAR2(100) | NAME  [VARCHAR2(20)]

The column “DATUM” (German for date) holds the time when a message was written to the RDB.
All other message properties like TEXT and CREATETI ME are written to the MESSAGE_CONTENT
and MSG_PROPERTY_TYPE tables. This schema is very compact and generic. On the other hand,
it is operationally often useful to search for all messages of TYPE=log or with a certain SEVERITY.
Such searches are relatively slow in the original schema because they require nested lookups in the
MESSAGE_CONTENT table.

The SNS version of CSS therefore added commonly used message properties directly to the MESSAGE
table. Some tools like the message viewer from org. csstudi o. al arm beast . nsghi st
automatically determine which message properties are in the main MESSAGE table, and which arein the
MESSAGE_CONTENT table. Other tools like the ones used to write messages from JIM S to the RDB are
site-specific, see Chapter 33, RDB Logging - org.cstudio.sns,jms2rdb

Viewing the Message History

CSS includes a generic message history browser as part of the alarm system, see Chapter 29, Message
History Browser - org.cstudio.alarm.beast.msghist. Once the messages are logged to the relational
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database, it is of course possible to create various tools to create customized reports, for example based
on JSP technology for web reports.
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Chapter 12. Authentication and
Authorization

12.1. Overview

Access to some components of CSSiis restricted. Changes to the alarm system configuration for example
are only permitted to authorized users. User interface elements like the context menu entries to configure
or remove some part of the alarm configuration are only accessible after the user has logged in and that
user isindeed authorized to manipulate the alarm configuration.

Figure 12.1. Authenticate to change alarm configuration
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Authentication is the act of confirming a user's identity, typically by prompting for a user name and
password, and trusting that the user iswho he claimsto be if the password checks out OK.

Authorization is the process of determining if an authenticated user is allowed to perform a certain
operation, typically by consulting some type of database that lists the permissions of all the known users.

CSS has a security API for authentication and authorization (Auth & Auth) defined by the plugins
org. csstudi 0. aut h and or g. csst udi 0. aut h. ui , and there are severa plugins that provide
implementations.

Most CSS products will have to include or g. csst udi 0. aut h because other plugins in the product
useits API. Your product should also include or g. csst udi 0. aut h. ui . As soon as you include one
of the implementations described in the following sections, the aut h. ui plugin will then offer login
buttonsin the toolbar and corresponding menu entries. In addition to including theaut h. ui plugin, your
product needs to register a Login Callback Handler, something that provides a user name and password
by for example displaying alog-in dialog. An example for registering such aLogin Callback Handler can
befoundinorg. csstudio. utility. product.Wrkbench.

A certain understanding of these mechanisms is required even if you want to start out by providing all
users with full access to all features, because missing Auth & Auth support can result in restricted access
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for all users. The overall CSS Auth & Auth design is probably more complicated than it needs to be, but
in here we only try to describe it. As a minimum, you might have to configure your CSS product to use
the “dummy” authentication and authorization.

Figure 12.2. CSS Extension Pointsfor Auth & Auth
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12.2. Authentication:
org.csstudio.platform.loginModule

This CSS extension point allows plugins to provide authentication. CSS expects exactly one
implementation. If multiple implementations are found, the result is the same as having none: Nobody can
authenticate. Authentication may be invoked when starting CSS as part of a“log in” dialog. It islater also
availableviathemenuitemFi | e, Swi t ch User.

org.csstudio.platform.jaasAuthentication

This pluginimplements authentication based on JAAS, the Java Authentication and Authorization Service.
JAAS inturnis highly configurable to use for example LDAP. The plugin contains a JAAS configuration
fileconf / aut h. conf . Thefile contains the following examples to get you started, but you might have
to consult the JAAS documentation for details:

» Dummy: Accepts every user name and password except for the user name “fail”. Useful for testing or
when you don't really want to support authentication.

» Kerberos

* LDAPfor afew LDAP servers

Since the aut h. conf file can list many possible configurations, the jaasAuthentication plugin uses
a preference setting to determine which configuration to use. You should set this preference in the
pl ugi n_cust om zation. i ni fileof your CSS product:
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# Sel ect 'Dummy’ JAAS Aut hentication
org. csstudi o. pl atf orm j aasAut henti cati on/jaas_config source=File
org. csstudi o. pl at f orm j aasAut henti cation/jaas_config file_entry=Dumy

To add your authentication method, you could extend theaut h. conf file and then select your entry via
thej aasconf i g preference.

Alternatively, you can use the preference setting j aas_confi g_sour ce=Pr ef er encePage and
then provide what you would have added to thefileinaj aas_pref s_conf i g preferencevariable. For
examples see pr ef er ences. i ni inthejaasAuthentication plugin.

org.csstudio.platform.jaasAuthentication.ui

This plugin alows setting of jaasconfig preferences from the Eclipse preference GUI.

JAAS LDAP Authentication via JndiLoginModule

To use LDAP authentication with the standard JAAS Jndi Logi nMbdul e, your LDAP server must
provide user and password information in posi xAccount entries as they are also used for Linux
accounts.

# LDAP user/password exanpl e suitable for JAAS
# com sun. security. aut h. nodul e. Jndi Logi nModul e
dn: ui d=fred, ou=Peopl e, dc=t est, dc=i cs

obj ect Cl ass: i net Or gPerson

obj ect Cl ass: organi zati onal Person

obj ect Cl ass: person

obj ect C ass: posi xAccount

obj ect C ass: top

uid: fred

user Passwor d: { CRYPT} XXXXXXXXXX

cn: Fred Testuser

sn: Fred

honeDi rectory: /hone/fred

ui dNunber: 42

gi dNunber: 42

Fundamentally, the user name and password entered by the user must match the ui d: and
user Passwor d: inLDAP. Notethat the userPassword must bein { CRYPT} for mat becausethe JAAS
JndiLoginModule only handles the { CRYPT} format and cannot read passwords stored in a different
format.

TheJndiLoginModuleasorequiresui dNunber : andgui Nunber : entriesas part of the posixAccount
object class, even though CSS will not use that information. For full details refer to the javadoc of the
JAAS IndiLoginModule.

JAAS LDAP Authentication via LDAPBindLoginModule

The standard JAAS Jndi Logi niMbdul e requires read access to the password information in LDAP.
If your LDAP server administrator does not allow this for security concerns, you can select the custom
JAAS login module
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org. csstudio.platforminternal.jaasaut henticati on. LDAPBi ndLogi nModul e

Thismodule authenticatesto LDAP by using asimple bind operation. The entrieson the LDAP server look
asintheJndi Logi nMbdul e JndiLoginModule case, except that the only thing which really mattersis
thedn: and user Passwor d: information. The LDAPBindModule will try to bind to a DN, and the
LDAP server checks the password. The login module will not attempt to read anything from LDAP, so
the remaining entries are irrelevant.

Depending onyour LDAP server, bewarethat it may only handlethe bind for passwordsin acertain format.
Specifically, it may not allow a bind for entrieswith { cr ypt } formatted passwords, which clashes with
the previous case.

JAAS Kerberos Authentication

The conf / aut h. conf filein the jaasAuthentication plugin contains an example for using the JAAS
Krb5LoginModule, which in turn uses Kerberos. Additional environment variables may be needed, refer
to the JAAS documentation.

12.3. Authorization:
org.csstudio.platform.authorizationProvider

This extension point allows plugins to provide authorization. The data model is based on Users who have
Rights, and Actions that require Rights. Rights are described via Roles and Groups:

» User : Name of an authenticated user, for example “Fred”.

* Action |D: Identifier for a certain action, for example “alarm_ack” for the acknowledgement of
aarms. Also called Authorization ID.

* Rol e: A site-specificrolethat auser might have, for example“ADMIN”, “OPERATOR” or “GUEST".
* G oup: A site-specific group like“VACUUM” or “CRYQO".

* Ri ght : The combination of role and group. User “Fred” might bean“ADMIN” inthe“CRYO" group
but only a“GUEST” inthe“VACUUM” group.
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Figure 123. CSS Authorization Data Mode. Applications actually
use the SecurityFacade API which  internally calls the
Ri ght sManagenent Servi ce.
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org.csstudio.sns.dummyAuthorization

This plugin always authorizes everybody to do anything. Note that it is still required to be authenticated,
because authorization is only checked for authenticated users. Non-authenticated users have no rights.

org.csstudio.sns.ldapAuthorization

Thisplugin storesthe Authorization infoin LDAP. Therights assigned to each user and therightsrequired
to execute acertain action arein two separate sections under acommon base DN. The following examples
use abase DN of ou=CSSAut hori zat i on, dc=t est, dc=i cs.

Before entering CSS authorization information, you need to add the following schema definitions to your
LDAP server:

# css.schema
# Aut horization rel ated schene el enents
# Based on information fromhttp://css. desy. de

objectclass ( 1.3.6.1.4.1.341.999.2 NAME ' cssRol €'
DESC ' Rol e for CSS authorization: cn is role, ou is group'
SUP top STRUCTURAL
MJST cn
MAY ( nenberUid $ description ) )
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Rights

attributetype ( 1.3.6.1.4.1.341.999.1.3 NAME ' auid'
DESC ' nane of authorize ID
EQUALI TY casel gnor eMat ch
SUBSTR casel gnor eSubst ri ngshat ch
SYNTAX 1.3.6.1.4.1.1466. 115. 121. 1. 15{ 256} )

attributetype ( 1.3.6.1.4.1.341.999.1.2 NAME ' cssG oupRol e’
DESC 'group and role, it nmust be in a format of (group,role)’
EQUALI TY casel gnor eMat ch
SUBSTR casel gnor eSubst ri ngshat ch
SYNTAX 1.3.6.1.4.1.1466.115. 121. 1. 15{ 256} )

attributetype ( 1.3.6.1.4.1.341.999.1.1 NAME ' cssActi onPat h'
DESC 'the full path for an action or control in css'
EQUALI TY casel gnor eMat ch
SUBSTR casel gnor eSubst ri ngshat ch
SYNTAX 1.3.6.1.4.1.1466. 115. 121. 1. 15{ 256} )

objectclass ( 1.3.6.1.4.1.341.999.1 NAME ' cssAut hori zel D
DESC ' an aut horized ID
SUP t op STRUCTURAL
MUST aui d
MAY ( cssGroupRol e $ cssActionPath $ description ) )

With OpenLDAP you would add the following to slapd.conf:

i ncl ude /etc/openldap/schenma/css. schema

With OpenLDAP it might also be useful to control access to the authorization info with an entry similar
tothisinsl apd. conf:

# Define which users can wite to CSS Authorization

Access to dn. subtree="ou=CSSAut hori zati on, dc=t est, dc=i cs"
by dn. exact ="ui d=al arm confi g user1, ou=Users, dc=test, dc=ics" wite
by dn. exact ="ui d=al arm confi g _user 2, ou=Users, dc=test, dc=ics" wite
by * read

assigned to a user

The CSSGr oupRol e sub-tree lists al available rights and assigns users to them in entries based on the
cssRol e schema

Example:

dn: cn=devel oper, ou=al ar m ou=CSSG oupRol e, ou=CSSAut hori zati on
dc=t est, dc=i cs

obj ect d ass: cssRol e

cn: devel oper

menber Ui d: Fred

menber Ui d: Jane

dn: cn=oper at or, ou=al ar m ou=CSSG oupRol e, ou=CSSAut hori zat i on,
dc=t est, dc=i cs

obj ect C ass: cssRol e

cn: operator

menber Ui d: oper at or
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This exampl e defines the following user rights:

» Right “developer”/“adarm”: Users authenticated as “Fred” or “Jan€” have the “developer” role in the
“alarm” group.

* Right “operator”/“alarm”: Users authenticated as “operator” have the “operator” role in the “aarm”
group.

Rights required by an Action

The CSSAuthorizel D sub-tree lists the Rights required by restricted actions with entries based on the
cssAuthorizel D schema.

Example:

dn: aui d=al ar m ack, ou=Al ar nByst em ou=CSSAut hori zel D,
ou=CSSAut hori zat i on, dc=t est, dc=i cs

obj ect Cl ass: cssAut horizel D

aui d: al arm ack

cssG oupRol e: (al arm devel oper)

cssG oupRol e: (al arm operator)

dn: aui d=al ar m confi g, ou=Al ar nByst em ou=CSSAut hori zel D,
ou=CSSAut hori zat i on, dc=t est, dc=i cs

obj ect Cl ass: cssAut horizel D

auid: alarmconfig

cssGoupRol e: (alarm admini strator)

cssG oupRol e: (al arm devel oper)

This example defines the following Action IDs:

o adlarm_ack: The CSS alarm system uses this action ID for alarm acknowledgement. Users who want to
acknowledge alarms need either alarm/developer or alarm/operator rights.

» adlarm_config: The CSS aarm system uses this ID for alarm configuration actions. Users who want to
change the alarm system configuration need the alarm/devel oper right.

Note how the example entries were listed under ou=AlarmSystem, one level below the CSSAuthorizel D
sub-tree. This is purely for administrator convenience to allow grouping of related authorization
requirements, for example to put all alarm system related Action IDs into a sub-tree. The authorization
code will search all sub-trees of CSSAuthorizel D for entriesin the cssAuthorizel D objectClass.

By combining the authorization configuration listed above, you get the following:

» A user authenticated as “ operator”, which islikely a shared account, can acknowledge alarms.
* Individuals authenticated as “Fred” or “Jane” can acknowledge and configure alarms.

org.csstudio.platform.ldapAuthorization

Also based on LDAP, but with a different LDAP schema.
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Chapter 13. Alarm System

13.1

13.2.

This chapter introduces the CSS aarm system, specificaly the “Best Ever Alarm System Toolkit” or
BEAST. It was developed based on experience with the original EPICS alarm handler ALH combined
with ideas from the book Alarm Management: Seven Effective Methods for Optimum Performance by B.
Hollifield and E. Habibi, published by ISA in 2007.

Motivation

The primary goal of the alarm system issimple:
Effectively help operators take the correct action at the correct time.

Thisis easier said than done! One way to accomplish thisisto adopt the following guiding principles for
an alarm handling philosophy:

» Alarms are presented with guidance, related displays.

Lacking these, how can operators effectively react to an alarm?
* Manageable alarm rate

The number of alarms should stay bel ow about 150 per day. If the alarm rate gets much higher, thealarm
system will no longer help operators take correct actions but instead overload them with information.

» Operatorswill respond to every alarm.

Thisis acorollary to the previous item: Assuming a manageable alarm rate, operators are expected to
respond to each alarm.

Toimplement such an alarm handling philosophy, alot of effort needsto be put into defining useful alarms.
Each alarm must have guidance, clearly describing what operators need to do in response to an alarm.
There should not be any “bogus’ alarms from systems that undergo maintenance, or that are currently
irrelevant for the operation of the machine. Alarms must not “ chatter”, causing unnecessary noise by going
in and out of alarm. Operators need convenient access to the currently active alarms and their associated
information. The alarm system tools described in the following try to help:

» Alarmsare presented in user-sel ectable ways. Table of current alarms, sorted asdesired, but also atree-
view, displaying all or only active alarms. In principle, additional views can be added.

» Each alarm is presented with additional information like guidance on how to handle the alarm. There
are links to related operator screens, web pages, and other CSS tools.

» The alarm system configuration can be edited from within the alarm system user interface.

Alarm Trigger PVs

The alarm system handles the display of alarms and associated information. The triggers of alarms are
simply ProcessVariables (PVs) in the control system, outside of the alarm system per se. Thealarm system
monitors such PVs, and anon-normal severity will trigger an alarm.

In some cases, existing control system PV's that already have suitable limits can be used as trigger PVs
for the alarm system. In other cases, new PVs may have to be created to serve as alarm trigger PV's. For
EPICS, this can be done on 10Cs associated with the respective subsystem of the machine, or in soft IOCs
that are purely meant to serve alarm trigger PVs. In any case, alarm trigger PVs must generate a hon-
normal severity like“MINOR” or “MAJOR” to trigger an alarm.
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13.3. Alarm System Behavior

The alarm system will typically latch alarms. This means that the alarm trigger PV can returnto OK, later
re-enter the alarm state and so on, but the alarm system will only react when a PV enters an alarm state
for the first time. Subsequently, the alarm system user interface will display the current state of the PV,
but it will not trigger a new alarm nor issue another annunciation. This is meant to reduce noise from the
alarm system.

Once operators are able to react to the origina alarm, operators acknowledge the alarm, and the alarm
trigger PV returnsto normal, the alarm will clear. Thisisatypical timeline:

1. Alarmtrigger PV X enters an alarm state, for example with “MINOR” severity.

2. The alarm system will indicate a new MINOR aarm for PV X. If configured to do so, it will also
perform a voice annunciation of the alarm.

3. Inaperfect world, the PV will stay in alarm until the underlying problem has been handled. In redlity,
the PV may briefly leave the dlarm state, for example as aresult of noise in asensor. The alarm system
will indicate this, but it still shows that there was a MINOR aarm with the time when it originally
happened. Asthe PV re-enters a MINOR severity, there is no new alarm annunciation because thisis
considered part of the original alarm that has not been handled, yet.

4. Hopefully, operators can address the underlying issue soon, the alarm trigger PV returns to a normal
severity, and operators acknowledge the alarm.

5. Thealarm clears. It does not matter if the PV returnsto normal, then operators acknowledge the alarm,
or operators first acknowledge the alarm, then the PV returns to normal. The alarm will clear as soon
as both conditions are met: PV returns to normal, alarm has been acknowledged.

Alarmsmay be configured not to latch, which meansthereis no need to acknowledge them. As soon asthe
alarmtrigger PV returnsto normal, the alarm will aso clear. Thismode of operation is primarily meant for
alarm trigger PV sthat already latch within the control system. An example would be an aarm trigger PV
related to the “trip” condition of a device that requires a manual reset by operators to clear. That manual
reset of the deviceisfunctionally eguivalent to acknowledging the alarm, because an operator has noticed
the condition and taken corrective action. The alarm trigger PV is unlikely to chatter because it latches
until the device is reset. Requiring operators to acknowledge the alarm in addition to resetting the alarm
trigger PV would cause unnecessary work.

One might be tempted to configure frequent alarms as non-latching to lessen the load on operators who get
tired of acknowledging such a nuisance alarm. Overall, however, it is better to re-engineer such alarms.
Add afilter to avoid alarms from brief occurrences of the symptom. Find away to alarm on a precursor of
thefrequent alarm, allowing operators to avoid running the machine in astate that will later cause frequent
occurrences of the nuisance alarm. Ideally, fix the underlying hardware or software to avoid the nuisance
alarm altogether.
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13.4. Technical Overview

Figure 13.1. Alarm System Overview
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Fundamenta to the operation of the alarm system is the Al ar nSer ver . It reads the alarm system
configuration from arelational database and monitors alarm system trigger PVs. Whenever anew aarm
occurs, it informs alarm system user interfaces (GUIs) viaJMS. For alarms that should be annunciated, it
will inform annunciation tools via a designated JM S topic.

The Alarm Server performsthe latching alarm behavior described in the previous section. As the severity
of an alarm trigger PV changes, the server updates the GUIs via JIMS about the current state of the PV,
but it maintains the latched alarm state.

When operators acknowledge an alarm in the GUI, they are sending an acknowledge request via JMS to
the Alarm Server. The server will in turn reply with the updated, eventually the cleared alarm state.

In addition to sending state updatesviaJM S, the Alarm Server also updatesthe alarm statein the relational
database. Thisisdoneto allow newly started alarm GUI clientsto obtain theinitial state of all alarms. The
persisted alarm state in the RDB also allows for Alarm Server restarts without loosing the alarm state.

Alarm GUI clients can change the alarm system configuration in the RDB. They use JMS to notify the
Alarm Server and other GUI clients about the change, who then in turn read the updated configuration
from the RDB.

As described, al alarm traffic passes through JMS. Alarm state updates, annunciations,
acknowledgements, configuration changes. A generic IMS-to-RDB logger can thus capture all aarm
traffic into an RDB for later review and anaysis, for example: What happened when? Which alarm was
most frequent?
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Alarm Tree “Root”

The RDB can hold more than one alarm system configuration. Each alarm configuration is identified by
the name of its “Root” element, for example CCR for a Central Control Room configuration.

The Alarm Server and associated user interface clients must use the same alarm tree root. They will
construct the names of JM S topics used to communicate by adding suffixes to the alarm tree root name.
For example, with an alarm tree root of CCR, the server and clients will use the following IMS topics:

e CCR_SERVER: Used by the server to send alarm state updates to clients.

* CCR _CLIENT: Used by clients to send acknowledgement requests or configuration change
notifications to the server.

* CCR_TALK: Used by the server to send annunciation messages to annunciators.

Multiple Parallel Alarm Configurations

Exactly one alarm server needs to be running for each alarm system configuration, i.e. for each alarm tree
root. Clients are bound to a specific alarm configuration via a preference setting that selects their dlarm
tree root name. Optionally, it is possible to enable users to change the alarm configuration at runtime via
aselector in the Alarm Tree display.

“Global” Alarms

13.5

The following is under development, not in operational use:

An aarm server can send information about alarmsthat stay un-acknowledged for aconfigurabletimeto a
“GLOBAL_SERVER” darmtopicin JMS. A corresponding global alarm table user interface can display
such alarms and allow operators to quickly switch to that alarm system configuration, where they then
have access to the alarms guidance etc.

Theuse casefor thisisacentral control room combined with several auxiliary, sub-system-specific control
rooms. For example acryogenic or conventional facility control roomin addition to abigger “main” control
room. Most of the time, the auxiliary control rooms use their own alarm system configuration, specific to
their needs, and all alarms are handled locally.

At night or on weekends, however, the auxiliary control rooms are not manned. At those times, alarms
are not locally acknowledged, and after some timeout they will appear in the global alarm table of the
main control room.

A listener to IM S messages on the GLOBAL _SERVER topic can a so be used to trigger automated email
notifications or send cell phone text messages in response to unhandled, i.e. un-acknowledged global
alarms.

Relational Database Setup

Before using the alarm system tools, you need to create the required table structure in your
RDB, see aso Chapter 9, Relational Database (RDB). Refer to the sources for the plugin
or g. csst udi o. al ar m beast . Itsdbd subdirectory contains schemadefinitionsfor MySQL, Oracle
and PostgreSQL. Pick thefilethat isappropriatefor your RDB, and execute the commandslisted in thefile.

When done, you should have the alarm tables defined in your RDB. You have to use basic RDB
administration skills to create a user and password for an account that the alarm tools can use to read and
modify the alarm system configuration.
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13.6.

13.7

13.8.

Building the Tools

Y ou need these command-line tools:

or g. csst udi o. al arm beast . confi gt ool / Al ar nConfi gTool . pr oduct
or g. csst udi o. al arm beast . server/ Al ar nSer ver . pr oduct

For first tests, you can run both tools from within the Eclipse IDE as described in Chapter 4, Compiling,
Running, Debugging CSS, Section 4.3, “IDE Example”, but note that you will have to provide command-
line arguments to them. After first tests are successful, you can export them from the IDE as described
in the same section.

Finally, you will need to include the alarm system client GUI (Alarm Table, Alarm Tree, Annunciator)
into your end-user CSS product.

Authentication and Authorization

The Alarm Config Tool and the Alarm Server obviously need an account with write access to the alarm
tables in the RDB because they modify the alarm configuration or state.

Theaarmclient GUI (Alarm Table, ...) isprimiarily read-only, so acorresponding read-only RDB account
would be sufficient. The GUI does, however, use CSS CSS authentication and authorization to allow a
user to “Log On”, and qualified users are then permitted to modify the alarm configuration. It isin fact a
prime feature of the alarm system that selected users can modify the alarm configuration on-line. For this
to function, the CSS alarm GUI acutally requires an RDB account with write access. The CSSalarm GUI

should therefore be provided with a write-access RDB account, and CSS authentication and authorization
isthen used to limit the use of that account within CSS.

The alarm GUI uses these Authorization IDs:

» al ar m ack - Userswith this authorization can acknowledge alarms.
« al arm confi g - Userswith this authorization can edit the alarm system configuration.
For initial tests, you can configure CSS authentication and authorization to use a“dummy” mode where

every user can authenticate and gain theserights. Eventually, however, you might want to configure proper
authentication and authorization. Refer to Chapter 12, Authentication and Authorization for details.

Alarm System Preferences

Most of the alarm system related preference settings are explained and listed with their defaults in the
filepr ef erences. i ni of thepluginor g. csst udi o. al ar m beast . You will haveto adjust the
following, most important settings settings for your site:

» URL, user, password and schema for connecting to the RDB that holds your alarm configuration. See
Section 9.4, “RDB URLs and Schemata”.

* URL of your IMS server.

» Name of your alarm tree “Root”.

Thisis typically done by adding the site-specific settings to the pl ugi n_cust om zati on. i ni file

of your product, see Chapter 6, Hierarchical Preferences. For command-line tools like the alarm config
tool you can also create afileset t i ngs. i ni as mentioned below.
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13.9. Creating New Alarm Configuration, Bulk
Modifications

Each alarm setup starts with a new, empty configuration in the RDB. The CSS alarm user interface will
then allow to edit that configuration, but the initial, empty configuaration needs to be created in the RDB.

One way to create anew configuration isan SQL shell. Assume you want to create a configuration called
“demo”, first check that it does not already exist:

SELECT * FROM ALARM TREE
VWHERE NAME=' denp' AND PARENT_CMPNT_I D | S NULL;

Find the next available component ID:

SELECT MAX( COVPONENT | D) FROM ALARM TREE;

Then create anew alarm tree root like this, remembering to use the next available component I1D:

| NSERT | NTO ALARM TREE ( NAME, COMPONENT | D)
VALUES (' dermp', 1021);

While such direct SQL manipulations will work, it may be easier to use the Al ar nConfi gTool .
The Alarm Config Tool can import alarm configurations from an XML file format. A minimal, empty
configuration with name “demo” would look like this, usually saved to afile called deno. xm :

<confi g nanme="denp" >
</confi g>

The sources for the plugin or g. csst udi 0. al ar m beast . confi gt ool contain aschemafilefor
the alarm configuration XML file format, Al ar nConf i gur at i onSchenma. xsd. This can be used as
areference or to check an alarm configuration XML file with XML tool before importing it viathe alarm
config tool.

Toimport such an XML configuration file into the RDB, issue the following command, assuming that you
have afilesetti ngs. i ni that holdsyour site-specific RDB connection parameters:

Al ar mConf i gTool -pl ugi nCustom zation /path/to/ my/settings.ini \
-inmport -root dermo -file deno.xm

The config tool has more command-line optionsto list available configurations or to export aconfiguration
to afile

# Display all paraneters
Al ar nConf i gTool -help

# List alarmtree root nanes
Al ar mConf i gTool -1Ii st

# Export alarmconfiguration to XM_ file
Al ar mConf i gTool -export -root denmp -file deno.xm

While it is usually most convenient to edit an alarm configuration from the alarm client user interface,
bigger changes to the alarm configuration are sometimes easier by exporting the existing configuration to
an XML file, editing it, then re-importing it. The AlarmConfigTool is meant to handle such bulk-imports
of the complete alarm configuration.
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To perform partial changes of the alarm configuration, the AlarmConfigTool hasthe - del et e option to
remove a subtree of the configuration. Y ou need to specify the complete path to the element that ought
to be removed:

Al ar nConf i gTool -root denb -del ete /denp/areall/ systent

If ispossibleto modify an existing configuration viathe - nodi f y command. It will load an XML fileand
add newly listed items from the XML file to the alarm configuration, or update the guidance messages,
related displays etc. of existing itemsin the configuration. It can not moveitems from existing locationsto
new locationsin thetree, and you cannot add the sametrigger PV nameto different sections of thetree. For
such wider ranging changes you will have to export, edit and then re-import the complete configuration.

Note that the AlarmConfigTool only updates the database! If you are aready using the aarm
configuration, you should stop the AlarmServer and CSS alarm displays before performing such database
updates, then start them back up when the database modifications are completed. If you update the alarm
configuration fromthe CSSaarm GUI, all partsof thea arm system are notified about these changes so that
they can update accordingly. Direct changesto the alarm database via SQL accessor the AlarmConfigTool,
however, go unnoticed by the AlarmServer and GUI clients, so you need to restart them.

13.10. Putting it all together

So far, we described the alarm system in general as well as the setup of itsinfrastructure. In the following
sections, we will describe how to run the alarm server and how to use the dlarm client GUI.

Since thisis a distributed system, it isimportant to remember its components:

» Control System: Often overlooked when you create your first alarm system test setup, you need for
example an EPICS soft 10C that creates alarms.

» Configuration in RDB: Previous sections described the RDB table setup and how to use the Alarm
Config Tool to create an initial alarm system configuration.

* JMS Server: See Chapter 11, Java Message Server how to start IMS. The Alarm Server and the Alarm
GUI need to be configured with the URL of your JM S server to communicate.

e Alarm Server: Its operation will be described in the following sections.

* CSS Alarm GUI: Your CSS product needs to include the alarm tree and alarm table plugins to allow
access to the alarm system. In addition, at least “dummy” authentication and authorization needs to
be configured to permit changes to the alarm configuration from the client GUI. See Chapter 12,
Authentication and Authorization.

13.11. Alarm Server

The Alarm Server reads an alarm configuration, monitors the PV s of that configuration and notifies alarm
clients about changes in the alarm state. It persists the alarm state in the RDB. For example, information
about latched alarms is written to the RDB. When the Alarm Server is stopped and re-started, it will
initialize from the RDB and learn about the previous state of al alarms. This way a previously latched
alarm is recognized and not reported as a new alarm.

The Alarm Server is a command-line tool that is configured via Eclipse preferences, i.e. usualy via a
customization file like this:

Al ar nServer -consol eLog -pl ugi nCust om zation /path/to/al arm server.ini
The alarm server plugin or g. csst udi 0. al arm beast . server includes an example plugin
customization file pl ugi n_cust om zation.ini:

# Alarm System 'root', i.e. configuration nane
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or g. csst udi o. al ar m beast/root _conmponent =Annunci at or

# Al arm Syst em RDB Connecti on

org. csstudi o. al arm beast/rdb_url = dbc: nysql : / /| ocal host/al arm
org. csstudi o. al arm beast/rdb_user=al arm

org. csstudi o. al arm beast/rdb_passwor d=$al arm

or g. csst udi o. al arm beast/rdb_schena=ALARM

# Al arm System JM5 Connecti on

org. csstudi o.al arm beast/jnms_url =fail over: (tcp://| ocal host: 61616)
org. csstudi o. al arm beast/j ms_user=al arm

org. csst udi 0. al arm beast /] ns_passwor d=$al arm

# Alarm Server: Period for repeated annunci ation of active al arns
or g. csst udi o. al ar m beast . server/ nag_peri od=00: 15: 00

# Channel Access

# Network traffic can be optim zed by only nonitoring ALARM updat es
org.csstudio.platformlibs. epi cs/use_pure_java=fal se

org. csstudio.platformlibs. epi cs/ nonit or =ALARM
org.csstudio.platformlibs. epics/addr_|ist=127.0.0.1

# Loggi ng preferences
or g. csst udi o. | oggi ng/ consol e_| evel =CONFI G
org. csstudi o. 1 oggi ng/jns_url =

For more on the Eclipse preference mechanism, see Chapter 6, Hierarchical Preferences.

If you started the Alarm Server successfully, itsterminal output should resemble this, displaying the IMS
topics used by the alarm server:

Al arm Server 3.0.0

Configurati on Root: deno

JVS Server Topi c: deno_SERVER

JMs Cient Topic: deno_CLI ENT

JMs Tal k Topi c: deno_TALK

JMS d obal Topi c: GLOBAL_SERVER

Read 50003 PVs in 1.69 seconds: 29589.0 PVs/sec

The aarm server communicates with the alarm GUI via JIMS messages described in the following
section. The alarm GUI will either show alarm updates, or it will indicate a server timeout if the
alarm server does not communicate. To debug the setup, the IMS Monitor (Chapter 31, IMS Monitor -
org.csstudio.debugging.jmsmonitor) can be used to monitor the JMS server, client and talk topics. The
JMSS server topic should show aarm state changes or at least periodic IDLE messages.

13.12. Alarm System JMS Message Types

The Alarm Server sends this type of IMS MapMessage for alarm state changes:

* TYPE: Set to “aarm” to identify as alarm message.

* TEXT: STATE in norma mode, STATE_MAINTENANCE in maintenance mode.
e CONFI G Name of the alarm configuration, i.e. alarm root.

* NAME: PV namethat has changed alarm state

e CURRENT_SEVERI TY: Current severity of the PV.
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CURRENT _STATUS: Current status of the PV.

SEVERI TY: Alarm severity of the PV. For latched or acknowledged alarms, this can differ from the
current severity.

STATUS: Alarm status of the PV.

EVENTTI ME: Time of the original alarm, i.e. when SEVERITY became active.
APPLI| CATI ON_I D: AlarmServer.

HOST: Host name running the alarm server.

USER: Name of user who is running the alarm server.

In the absense of alarm state changes, the Alarm Server sends an IDLE message, by default every 10
seconds. If thealarm client GUI does not see any message from the alarm server for twicethe IDLE period,
it declares a server timeout.

TYPE: Set to “aarm” to identify as alarm message.

TEXT: IDLE in norma mode, IDLE_MAINTENANCE in maintenance mode.
CONFI G Name of the alarm configuration, i.e. alarm root.

APPLI CATI ON_I D: AlarmServer.

HOST: Host name running the alarm server.

USER: Name of user who is running the alarm server.

Alarm clients send this message to acknowledge or un-acknowledge an alarm:

TYPE: Set to “aarm” to identify as alarm message.

TEXT: ACK respectively UN-ACK.

CONFI G Name of the alarm configuration, i.e. alarm root.
NAME: PV name

APPLI CATI ON_I D: CSS.

HOST: Host name running CSS.

USER: Name of user who isrunning CSS.

Alarm clients send this message to enable or disable maintenance mode:

TYPE: Set to “alarm” to identify as alarm message.

TEXT: MODE.

VALUE: MAINTENANCE or NORMAL.

CONFI G Name of the alarm configuration, i.e. alarm root.
APPLI CATI ON_I D: CSS.

HOST: Host name running CSS.

USER: Name of user who is running CSS.

After modifying the alarm configuration, alarm clients send this message to the server:

TYPE: Set to “aarm” to identify as alarm message.

TEXT: CONFIG.

CONFI G Name of the alarm configuration, i.e. alarm root.
NANME: Path to the modified configuration item.

APPLI CATI ON_I D: CSS.

HOST: Host name running CSS.

USER: Name of user who isrunning CSS.
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Note that other clients are also listening to this message, so the server as well as other clients will react
by updating their configuration from the RDB. If the path contains a specific configuration item like “/
arealsystem/subsystem/pv”, only the configuration for that item needs to be updated from the RDB. If the

path is empty, a bigger change to the configuration means that the complete alarm configuration needs
to be updated from the RDB.

13.13. Alarm Tree View

The Alarm Tree display can be opened from the menu CSS, Al ar m Al ar m Tr ee. It is the primary
display for viewing and configuring the complete alarm tree.

Figure13.2. Alarm Tree
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The alarm tree displays the hierarchical structure of the alarm system. Alarms are arranged into

e Areas- Top-level elements of the alarm hierarchy.

» Systems, Subsystems- Below thetop-level areas, there can be multiplelevelsof systemsand subsystems
to organize your alarm configuration.

* PVs- Finaly, the alarm trigger PV s generate actual alarms.

It issuggested to use physical areas, because that way the general localization of an alarm inthe machineis
obvious. The systems or subsystems could for example be VVacuum or Cooling, i.e. again physical systems
of your machine.

When configuring the guidance or related displays of an item in the alarm configuration, this will affect
all entries below the respective item. For example, when adding a display link to an area, this link will
be available for each system, subsystem and PV below that area. This way it is easy to assign overview
displaysfor an area, or add guidance with contact information for a system to those elementsin thealarm
tree without need to duplicate the information for each PV.
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The alarm tree needs to be used to add, rename or remove entries of the alarm configuration. To operators,
the alarm tree can be useful if many alarms are active, because its hierarchical view can alow operators
to identify the affected areas or subsystems better than a plain list of alarms could do.

For details on how to use the alarm tree, refer to its online help.

13.14. Alarm Table View

In an ideal operationa setup, there are only very few alarms. If alarms trigger, they may be from very
different areas of the machine. In this scenario, operators are often not interested in al the possible alarms
asthey are displayed by the Alarm Tree. Instead, they only need to know the currently active alarms.

Figure 13.3. Alarm Table

Alarm Table 7% v ! =0
Current Alarms
PV Description Tirme Current Severity SEUEﬁty Status
RFQ_Vac:GV_1B:Sts RFQuacuumvalvelBcl.. 2008/11/3009:06:21 (ORI SR <t aisrm
RFQ_LLRF:ResCtril:ResEr.. RFQlowlevel RFresona..  2008/11/27 203952 (B [REGEI Hi-_aiarm
MEBT_RF:Bnch03:V_Plt_... MEBT three power amplifi..  2008/11/2802:2211 |G SR (010 ~Larm
MEBT_RF:Bnch03:1PIt_PA MEBT three power amplifi..  2008/11/2802:22:12  [OK ISR LoL0 ~LARM
FE_MPS:MIOC] Asstatus_..  MPS Beam permit 200811/26 124628 ORI SR L0 .0_ALaRM
DTL_HPRF:Xmtrd:PLC_C... Check DTL Xmtrd PLC par...  2008/11/27 20:46:32  [OKO NEIGRI -1 ALsrm
DTL_HPRF:Xmtr3:PLC_C... Check DTL Xmitr3 PLC par..  2008/11/27 20:46:50 [ ISR -1 aLarm
DTL_HPRFIGBT3:PPS_W... DTL3 HP Mod Smoke Alarm  2008/11,/27 20:20:01  [OKO RGN s7-7:_ALARM
CHL_ODH:AITL Sys:Flt  CHL ODH System Fault 2008/11/20 08:34:30  [OR | INEEEI TaTE ALARM
TGT_LWS2:Tnk_TE1710..  Proton beam window halo... 2008/11/26 22:22:09  [ORII MINOR  HIGH_ALARM
TGT_LWS2:Tnk_TEL710KT  Proton beam window halo... 2008/11/26 22:2250 ORI MINOR  HIGH_ALARM
TGT_LWS2:Tnk_TEITI0ET  Proton beam window halo... 2008/11/26 22:22:29  [ORI MINOR  HIGH_ALARM
TGT_LWS2:Tnk_TEL7LOF:T Proton beam window halo... 2008/11/26 22:2058 ORI MINOR  HIGH_ALARM
TGT_LWS2:Tnk_TEITI0ET  Proton beam window halo... 2008/11/26 22:20:47  [ORI] MINOR  HIGH_ALARM
TGT_LWS2:Tnk_TEL710B:T Proton beam window halo... 2008/11/2622:2333 ORI MINOR  HIGH_ALARM
TGT_LWS2:Tnk_TEITI0AT Proton beam window halo... 2008/11/26 222312  [ORI MINOR  HIGH_ALARM
TGT_IDMP:TP_TEOS08C:T  Ring Guard Temp O 2008/11/28 04:58:11  [OKD] MINOR  HIGH_ALARM
TGT_IDMP:TP_TE9508M:T  Ring Guard Temp M 2008/11/2814:21:24  [OKD] MINOR  HIGH_ALARM
TGT_IDMP:TP_TEOS08F:T  Ring Guard Temp F 2008/11/26 22:23:25  [ORD] MINOR  HIGH_ALARM
TGT_IDMP:TP_TE9S08E:T  Ring Guard Temp E 2008/11/26 22:23:26 ORI MINOR  HIGH_ALARM
ICS_Tim:Gate_BeamOn:S... Bear off 2008/11/2612:43:59  [OKI| MINOR  STATE ALARM
DTL_LLRFI0CL:Load DTL_LLRFIOCL:Load 2008/11/26 22:17:08  MINOR MINOR  HIGH_ALARM
CCL RCCS:CVAOL:Psn R.. RCCSCVonevalve openli.. 2008/11/2619:40:31 (ORI MINOR  HIGH_ALARM
Acknowledged Alarms
PV Descripticn Time Current 5... Seveﬁty Status
DTL_HPRFIOC3:Load DTL_HPRFI0C3:Load 2008/12/01 07:51:30 MINOR  minor-ack HIGH_A..

The Alarm Table display isthe primary operator interface to the alarm system in an operational setup for
amachinethat isgenerally running fine. Most of the time, the alarm table will be empty, because there are
no alarms. If alarms occur, the alarm table allows operators to inspect them quickly.

For details on how to use the darm table, refer to its online help.
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13.15. Alarm Area Panel

The Alarm Area Panel can be used as atop-level display of the current alarm state. A preference setting
of the panel is used to configure which level of the alarm tree hierarchy it should display.

Figure 13.4. Alarm Area Panel
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It will typically be used to display the first level of the alarm hierarchy, that isal “Area” components of

the alarm tree. For each areg, it displays the name, coloring the panel to indicate the alarm state of that
areaasin Figure 13.4, “Alarm Area Panel”.

The tool can also be used to display a single panel with the alarm state of the overall alarm tree, i.e. the
root element, by configuring it to use level 0 of the alarm tree hierarchy. When set to level 2 of the dlarm
tree, it will display all “System” components. With level 3 it would display al “ Sub-System” components,
but this and higher alarm tree components are not useful in practice.

For details on how to use the dlarm table, refer to its online help.

13.16. Annunciator

Thistool performsvoice annunciation of alarms. It usualy listenstothe IMS. . . _ TALK topic associated
with an alarm tree configuration and speaks received alarms to the operator.

The annunciator can be configured to listen to one or more topics. It will typically listen to one specific
alarm tree. .. _TALK topic like CCR_TALK, but in principle it can listen to talk topics from multiple

alarm tree configurations. It could also annunciate messages that are sent to JM S topics by means other
than the alarm system.
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Figure 13.5. Annunciator View

& Annunciator &2 & & — O
Time Severity Message

2011,/07/29 14:25:22. 407000000 MAJOR MAJOR alarm: Test PV

2011,/07/29 14:25:19.733000000 MAJOR MAJOR alarm: Test PV

2011,/07/29 14:25:17.735000000 MINOR MIMOR alarm: Test PV

2011,/07 /29 14:25:14,407000000 MAJOR MAJOR alarm: Test PV

2011,/07/29 14:25:13.407000000 MIMNOR MIMOR alarm: Test PV

2011,/07/29 14:25:10.409000000 MINOR MIMOR alarm: Test PV

2011,/07/29 14:24:57 679000000 MAJOR MAJOR alarm: Test PV

2011,/07/29 14:24:55.685000000 MINOR MIMOR alarm: Test PV

2011/07/29 14:24:25.562000000  INFO Annunciator connected to network

The annunciator is available in two forms:

 Eclipse View: The Annunciator view can be opened from the CSS Alarm menu as long as your CSS
product includes the plugin or g. csst udi 0. al ar m beast . annunci at or.

» Headless Application: The Annunciator application is started from the command line. To create the
headless executable, export the Annunci at or . pr oduct product from the annnuciator plugin. The
headless annunciator application is also referred to as IM S2SPEECH.

The annunciator view is convenient for use within CSS and has the added advantage of displaying alist of
recently received alarm messages. It will, however, stop annunciating as soon as the annnuciator view is
closed or hidden. It istherefore important to keep the annunciator view visible to assert that it can perform
annunciations.

The annunciator view offerstwo buttonsit itstoolbar: Oneto temporarily silence alarms, the other to clear
thelist of past annunciations.

The headless Annunciator application needs to be launched separately from the CSS user interface, but
has the advantage that it will annunciate even when the CSS user interface is closed. For end users, the
annunciator view may be more convenient, but in a control room it is suggested to run at least one copy
of the headless Annunciator application.

The annunciation of a message takes some time. When several messages are received for annunciation,
they are ordered by their severity. When too many messages arrive, especialy from the alarm system,
thereisusually little use in annunciating them because the bigger messageis: Thereare MANY messages,
do something about it! If the queue length exceeds a configurabl e threshold, the queue istherefore cleared
and only asingle “There are ... more messages’ statement is announced.

Preferences

Either version of the annunciator is configured via preferences. Refer to the pr ef er ences. i ni fileof
the annunciator plugin or the CSS preference GUI when using the view to configure the following, where
the first two are essential for the operation of the tool:

e URL of the IMS server from which the annunciator receives messages.

* JMStopicstowhichit listens. Thisis a comma-separated list like CCR_TALK, Deno_TALK

» Trandationsfile. Thisfile can be used to provide pronunciation help. Refer to the online help for details.

» List of message severties, separated by comma, ordered by priority (highest first) to define how the
annunciator should prioritize when receiving several concurrent messages.
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 Threshold for ignoring flurry of messages. When more than this number of messages queue up, ashorter
“There are .. more messages’ statement is annunciated.
» The number of messages kept in the Annunciator View display of recent messages.

Also note the separate preferences of the speech library mentioned below.

Message Texts

Fundamentally, messages are annunciated as received. The alarm server will usualy include the alarm
severity in the message. For example, an alarm with description

Low Water Pressure

will be annunciated as

"M NOR alarm Low Water Pressure"
when it entersa MINOR alarm state.

If an alarm description starts with an asterisk asin
*Low Water Pressure

the alarm server will use the description as given. It will not prefix it with the alarm severity. A PV with
above Description thus resultsin just announcing

"Low Water Pressure"
In addition, descriptions starting with an asterisk can include the following formatting elements:

» Thetext {0} isreplaced with the current alarm severity.

» Thetext{ 1} isreplaced with the value of the trigger PV that caused the alarm.
For example, a PV with description

*{0} alarm Low Water Pressure

would again result in an annunciation

"M NOR al arm Low Water Pressure"

The effect would be the same as having used the default annunciation format without * .

By using the * format, however, you can also use descriptions like

*{0} water alarm level is {1} gallons

which will result in an annunciation similar to

"M NOR water alarm level is 3.142 gall ons"

The format elements can be in any order. For example, the value can be used before the alarm severity.
The description

*Water bel ow {1} gallons, {0} alarm

will result in an annunciation similar to

"Wat er bel ow 3. 142 gal |l ons, MAJOR al arni

We mentioned that messageswill be suppressed when too many messagesarrive. Very important messages
can be prefixed with an initial exclamation mark:

I Runni ng | ow on cooki es

Such messages will always be annunciated and not be dropped when there too many other messages.
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When combining the formatting element * andthe! to prevent suppression, note the required order. Y ou
have to use

*I' My description ...
i.e. firstthe*, thenthe! .

Speech Systems

The annunciator uses the plugin org.csstudio.utility.speech for the text-to-speech
conversions. That plugin can be configured to use either the pure Java FreeT TS library that it provides,
an externa tool, or a UDP server.

Refer tothe pr ef er ences. i ni of the utility.speech plugin for available options.

When selecting the external tool, aprogram called say isexpected to befound onthe PATH. It must accept
the text to annunciate as acommand line argument. On Mac OS X, suchasay command is already part of
the operating system. On Linux computers, one can often use the following shell script to invoke festival:

#! / bi n/ sh
#
# Exanple 'say' script for Linux

echo "$@ | festival --tts

When selecting the UDP server, you also need to configure the hostname or boradcast address and port
number of the UDP server, again refer to the pr ef er ences. i ni of the utility.speech plugin. The UDP
server will receive each annunciation as a seprate UDP packet.

Active Alarms Annunciation

The alarm server will issue one annunciation for each new alarm that is configured to be annunciated. If
operators miss an annunciation, we generally assume that they were distracted by more important tasks.
Once they have time, they can inspect the adlarm GUI for new alarms, for example from the time-sorted
alarm table, or consult the list of recent messages in the annunciator.

Annunciations are not repeated, because in general we try to minimize the noise generated by the alarm
system. Sometimes, however, it can be useful to remind operators that there were alarms that they might
have missed.

The nag_peri od configuration parameter of the alarm server instructs the alarm server to generate
periodic voice annunciations

"There are ... active al arns"

whenever there are active, that is un-acknowledged alarms. The default nag_peri od of 00: 15: 00
causes this annunciation to be performed every 15 minutes.

Whenever operators acknowledge or un-acknowledge an alarm, or change the alarm configuration, or
if there is a different annunciation, the timer for active alarm reminders is reset. In normal operation
of the alarm system where operators acknowledge alarms, or while there are other annunciations that
we assume are heard by operators, there will therefore be no reminder. On the other hand, if operators
have not interacted with the alarm system, not acknowledged any alarms, now were there any other new
annunciations, yet there are still active alarms, thisreminder will help operatorsevery 15 minutesto notice
that something happened that they might have missed.

The active alarm reminders can be disabled by configuring the nag_peri od asO.
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13.17. JMS Alarm Log

The IMS2RDB tool described in Chapter 33, RDB Logging - org.cstudio.sns,jms2rdb can be used to log
all aarm traffic to the RDB. This way, detail of alarm state changes and operator acknowledge actions
will be available in the CSS log for later analysis. The message history display described in Chapter 29,
Message History Browser - org.cstudio.alarm.beast.msghist allows direct access to the log, although it
can be time consuming the decode the raw messages.

At the SNS, a JSP-based collection of reports can display how many alarms were active over the last days
or weeks, which alarms represent the “Top 10" of the most frequent alarms, and how one alarm behaved
in detail, including histograms of alarm durations.

This reporting package, however, is currently part of a bigger, more SNS-specific reporting package.
Contact Kay Kasemir if you are interested in collaborating on a more portable version of these reports.
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Chapter 14. BOY Operator Display

TheBest OPI, Yet (BOY) isan operator interface editor and runtime. To end users, this might be the most
interesting component of CSS. It can be the primary user interface to the control system: Start CSS, then
open BOY displays to monitor and control the system. BOY also makes it fairly easy for end-users to
create their own operator interface displays.

Figure 14.1. Example of BOY Widgets
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BOY includes extensive online help that covers everything from first steps to extending BOY by
implementing your own custom widgets. Go through the installation of the example display files and
the “Getting Started” section of the online help, because this chapter will not duplicate that information.
Instead, we concentrate on setup suggestions.

14.1. Setup

To use BOY, your CSS product needs to include the or g. csst udi 0. opi bui | der. * plugins and
their dependencies. The converter plugins described in Section 14.3, “Converters’ are optional.
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14.2

Y ou should prepare the following files for your site and place them in alocation that is accessible by all
USers.

» Color definitions - A file that defines color macros.

» Font definitions - A file that defines font macros.

e Schema- An*. opi filethat defines defaults for widget properties.
» Top OPIs- A list of *. opi shortcuts.

The definition of color and font macros allows you to create uniform display files. By using a macro
Backgr ound for the display background color and a macro Ti t | e for the font of a title label your
display files will appear consistent. In addition, you can later adjust colors and fonts by simply updating
the definition file instead of having to edit each individual display.

Y ou can start with the filesthat are included in the BOY examples, i.e./ BOY Exanpl es/ col or. def
and/ BOY Exanpl es/ f ont . def , but copyingtheminto alocationisaccessibleby all CSSinstallations
at your site.

Thefilescould bein anetwork file system location, but since the detailed path name syntax for such shared
file system location often differs between operating systems, aweb [ocation might be more practical. BOY
canread filesfromhttp:// https:// andftp:// URLs

Note that the fonts listed in the font definition file need to be fonts that are actually available on the
computer that executes CSS, but available fonts differ between operating systems. The font definition file
allows you to specify different values depending on the operating system, for example

[l Title Font for Linux GIK
Title(linux_gtk) = Sans-bol d-18

[l Title Font for MacOS

Titl e(macosx) = Luci da G ande- bol d- 18

A practical solution for display filesthat need to | ook the same across platforms can be the use of Microsoft
Officefonts. Windowsand Mac OS X computersthat have Microsoft Officeinstalled already providethese
fonts, and they are also available for Linux, see http://corefonts.sourceforge.net. But even with same fonts
installed there can be slight differences. For example, the OS X version of Microsoft Office fonts seem to
use adifferent size, for which you can compensate in the font definition file by using OS-specific settings:

/[l Title Font for Wndows and Li nux

Def aul t =Ver dana- r egul ar - 10

Def aul t (I i nux_gt k) =Ver dana- r egul ar- 10

/Il OS X needs different size to get sanme | ook
Def aul t (macosx_cocoa) =Ver dana- r egul ar - 14

The Scheme file allows you to define the defaults for widget properties in newly created OPI files. For
example, you can use a schemafile to use macro names for the default fonts and colors of widgets.

The default for the Top OPIs will point to the BOY examplefileslike/ BOY Exanpl es/ mai n. opi .
You probably want to adjust them to load certain top-level OPI files of your site, like http://
my_opi _server/opis/start_screen. opi

Team Support

By including Eclipse “Team™” support like the Concurrent Versions System (CVS) or support for another
version system, you can keep your OPI files in a software repository, then check them out into the CSS
workspace, edit them there, and commit changes back to the repository.
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14.3. Converters

The plugin org. csstudi o. opi buil der.converter can convert *edl displays of
the EPICS Extensible Display Manager (EDM) to the BOY *.opi file format, and
or g. csst udi 0. opi bui | der . adl 2boy performsthisfor *. adl displaysof MEDM.

Such conversions are naturally limited because a converter can only attempt a basic translation of for
example rectanglesin an EDM display into rectanglesin aBOY display. It cannot tell if the rectanglesin
the EDM display were meant to create avisual group of widgetsthat are better transformed into aGrouping
Container widget in BOY.
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Chapter 15. Site-Specific Products

This chapter describes how and why Plug-ins get combined into a Product that is specific for asite.

As aready explained in Section 2.2, “Java, Eclipse, RCP’, a product combines selected Plug-ins with
configuration files and an OS-specific launcher.

There are several CSS products: Archive Engine, Archive Config Tool, Alarm Server, Alarm Config Tool
are al examples for CSS products. When we talk about The CSS Product, however, we usually refer to
the CSS user interface product that the end users see. A product that is just called css or maybe css-
Xy z becauseit hasbeen pre-configured for usersat an institute called XY Z. A product that includes Probe,
Data Browser, maybe the alarm table and tree displays.

Why is there more than one CSS product? Why can it be difficult to select the required Plug-ins?

Figure 15.1. Composition of a Product
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15.1. Site-Specific Plugin Selection and
Settings

Plug-ins contain the Java code and associated content like online help for some CSS functionality. One
example would be a dat abr owser Plug-in that implements the Data Browser. System integrators at
different sitesmight prefer some Plug-ins over others, for example one operator interfacetool over another.

A product isacollection of the plugins chosen for use at asite. A product definition file can in fact directly
list the desired plugins. In practice, however, plugins are usually first combined into Features, and the
product is then assembled from these features. Features allow grouping of plugins by functionality. This
way it iseasier to add or remove a certain functionality from the product.

For example, an optional feature can list plugins that are not needed by every user of a product. When
building the product, such an optional feature may be excluded from the product, but itismade availablein
an online update repository. Users who down-load the product can then add the optional feature as desired
viatheHel p,I nstall New Software ... menu.
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Products also contain the default settings, the pl ugi n_cust om zati on. i ni file described in
Chapter 6, Hierarchical Preferences. To users of CSSit is most convenient when the suitable settings for
their site, for example EPICS Channel Access addresses, web links, LDAP server hosts for authentication
areaready “builtin”, so that thereis usually no need to adjust any preference settings after installing CSS
onto their office computer.

When a site needs basically the same collection of plugins, i.e. one product, but with different settings to
support for example different networks where the product is used, there are two options:

1. Build different products.

These products are assembled from the same features and plugins, but since they include different
pl ugi n_custoni zati on. i ni files, they arein the end different.

This option might be most convenient to end users because they have a product that works for them out
of the box, but is more work for the maintainer of these products.
2. Build one product with several *. i ni files.

Since fundamentally only different versions of the pl ugi n_cust om zati on. i ni are needed,
simply include several in the product plugin:

e plugin_custom zation.ini -Shared settings.

e mai n_control _room i ni - Adjustmentsfor the main control room.

* test_network.ini -Adjustmentsfor the test network.

* ... maybe more.

These configuration filescan be offered as separate downl oadsfrom theweb site, or they can beincluded
in the product plugin. In the latter case, it can be helpful to keep the product plugin un-packed:

In the feature that adds the product plugin to the overall product configuration, assert that the product
plugin is not packed into a* . j ar file but left as an unpacked directory. In the feature editor thisis
done by checking the option to “Unpack the plug-in archive after the installation”. In the feature file
itself, the product plugin should then not include the option

unpack="f al se"

Either way, users now havevarious* . i ni filesavailable and can run the product with the appropriate
one from the command line;

css -plugi nCustom zation /path/to/e.g./test_ network.ini
You can aso prepare batch files or shell scriptsthat start the product with these customization files.

This option is more convenient for the maintainer of the product because it remains one product, but
requires end usersto run CSSwith the correct *. i ni fileresp. starter script.

So it may be obvious by now that most sites need a custom-built CSS product to provide a site-specific
selection of plugins with suitable default settings. There is one more reason to publish your own product:

CSS instances can self-update from a repository. Users will see a notice that updates are available, and
CSS will restart after installing them. In an operational setup it istypically of advantage to control which
updates become available when and how, which meansthat each site that uses CSSwill need itsown, local
update server from which its CSS instances pull updates that apply to their local CSS product.

15.2. Plug-in Dependencies

A plug-in can depend on other plug-ins. For example, a data plotting plug-in depends on others which
provide access to archived data, to live data, and it also depends on a plotting plugin. When adding a
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15.3.

15.4.

plotting plugin to a product, such direct dependencies are obvious and Eclipse can help to add them to the
product. There are, however, additional dependencies that Eclipse cannot automatically determine.

For example, the plug-in on which the plotting tool directly dependsto read archived data only definesthe
programming interface for reading historic data. CSSis designed to support multiple sources of archived
data, for example the XML-RPC network data server of the Channel Archiver but also an RDB-based
archive. Some sites use the former, others the latter, some might use both and other sites might use an
entirely different archive data store. Similar examples exist for access to an electronic log-book, or to
reading live control system data.

Eclipse cannot automatically decide which implementing plug-in are necessary at asite, so it is up to the
creator of a CSS product to select among the available plug-ins that implement access to archived data,
alog book or live data. She might even need to implement a new, site-specific way of reading historic
data or writing to alog book.

Features

Asjust described, we often need more than one plug-in to provide a certain functionality, for example the
dat abr owser plug-in with its immediate dependencies combined with a site-specific selection of log
book, live and historic dataimplementations. Directly listing all plug-insin a product configuration would
result in along list that is hard to maintain.

A featureissimply alist of related plug-ins, for example al plug-ins that a site uses for the Data Browser
functionality. Features can also be used to modularize the head-less built, and features can appear as
separate, optional components in an update repository, allowing end users to install them into their CSS
product on demand.

Creating a Product

Wewill now walk through the steps of creating a custom product. In the end, there will only be very little
code. After al the whole point of CSSis that you can use existing plugins without having to implement
everything yourself.

But unfortunately there are many pitfalls when assembling a product. It can be helpful to start small, for
example try to assemble a product that only includes Probe, and get that to function as desired. Adding
many more plugins for the Data Browser, operator interface etc. will then be comparably easy.

Fundamentally, an RCP Product is a plugin that implements the
org. eclipse.core.runtine. applications extensionpoint,and hasa*. pr oduct file. The
application extension point represents the “main” routine of the program, and the product file lists all
plugins that you want to include in your product.

A CSS application should create a workbench window with certain menus into which other CSS plugins
can then add their entries. Similarly, it needsto create askeleton for the online help and preference system.
Existing CSS plugins can be used to provide these.

New Product Plug-in

Create a new plugin. The suggested nameisor g. csst udi o. followed by your site name and ending
in. product , for exampleor g. csst udi o. nmysi t e. product.

Add these dependencies:

org. eclipse.core.runti ne Definesthe application extension point.
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org.eclipse.ui.intro, Will later be used to implement the “Welcome” screen.
org. eclipse.ui.intro.universal
org.csstudio. startup Provides basic CSS-compliant application code.

org.csstudio.utility. produebvidesextensionsto the basic CSS-compliant application code.

Fundamentally, the application code of an RCP product is allowed to do pretty much anything.
CSS end-user products, however, are expected to have a main window, a menu bar as described in
Chapter 24, CSS menus - org.csstudio.ui.menu, and support for online help. A CSS product should
support opening documents from the command line, see Chapter 27, Opening Files from Command-Line -
org.csstudio.openfile. To simplify the creation of a compliant product, the or g. csst udi 0. start up
plugin provides the essential application code and extension points for customizing it according to local
needs. Commonly used implementations of these extension points in turn are provided by the plugin
org.csstudio.utility. product. Usng these two plugins, a site-specific product can often be
created without having to implement any application code.

Implement Application

In the new product plugin, extend the or g. ecl i pse. core. runti ne. appl i cati ons extension
point. As an ID, you can simply enter “application” which will result in a complete
ID of org.csstudio.nysite. product. application. Add a “run” element with vaue
org. csstudi o. startup. application. Applicati on, i.e. use the skeleton implementation
from the CSS startup plugin.

The plugin or g. csstudi 0. startup defines an extension point for customizing the behavior
of its application code. In the new product plugin, extend this point which is called
or g. csst udi o. st art up. nodul e and add parametersto it so that the corresponding section of your
pl ugi n. xm filelooks asfollows:

<ext ensi on poi nt ="org. csstudi o. startup. nodul e">
<st art upPar anet er s
cl ass="org. csstudio. utility.product. StartupParaneters">
</ st art upPar anet er s>
<pr oj ect
cl ass="org. csstudi o. startup. nodul e. def aul t s. Def aul t Proj ect ">
</ pr oj ect >
<wor kbench
cl ass="org.csstudio.utility.product.Wrkbench">
</ wor kbench>
</ ext ensi on>

The startup parameters code will parse command-line parameters. The default project code asserts that
your product has at least one “CSS” project in its workspace. The workbench code, finally, is the most
important part: It opens the window, configures it, and executes the main loop of the RCP application.

Add Product Definition

Use the IDE wizard to create a new “Plug-in Development”, “Product Configuration” in your product
plugin. When editing the generated . pr oduct file, one of the first things you can set in the “Genera
Information” section of the " Overview” tab of the product editor isthe Name of your product. Y ou should
use “Css’ as the name, with a capital C exactly asin Css. (For an explanation see Chapter 27, Opening
Files from Command-Line - org.csstudio.openfile).

Select the application ID defined in the previous step. Press the “New...” button next to the “Product
Definition” section to create a new product ID, and in there again select your application ID.
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Next you need to select if your product configuration is based on plugins or features, and then list either
plugin or featuresin the “ Dependencies’ tab. Initialy it iseasier to base aproduct on plugins. Y ou can list
the application plugins that you want to include in your product, for example Probe and BOY. Y ou then
press the “Add Required Plug-ins” button, and you are done.

This approach has the disadvantage that your product consists of a long list of plugins. After the fact it
will be hard to determine which plugins you wanted to include in your product to provide the user with
some functionality, and which plugins had to be added because they were dependencies of those functional
plugins. Also remember that you might need plugins that do not show up as direct dependencies.

In the long run your product will be easier to maintain if it is based on features. Y ou define one feature to
list the application plugins that you want for your users, and separate features to list the plugins that result
from dependencies, maybe further separated into CSS core plugins and those from Eclipse. The following
describes how to create those features.

Create appl i cat i ons Feature

Create a new “Feature” project called or g. csst udi 0. nysite. applications. f eat ure. This
feature lists all the application plugins that you want to include into your product, for example the plugins
for Probe, Data Browser, BOY. Maybe just Probe as you get started.

Start by adding your product plugin, then add the application plugins. Some application pluginsare already
pre-aggregated into features, for example or g. csst udi 0. opi bui | der. f eat ure. You can add
individual plugins or make your applications feature include other features.

Addtheappl i cat i ons feature as a dependency to your *. pr oduct .

Create cor e Feature

Similar to the ecl i pse feature, create afeature called or g. csst udi 0. nysite. core.feature
and add it as a dependency to your product. This feature will list al “core’” CSS plugins that your
application plugins need. By separating these supporting plugins from the application plugins that the end
user sees, it will be easier to maintain your product in the long run.

Some plugin that you will have to add:

» org.csstudio. start up - Required by our product

e org.csstudio.utility.product -ditto

» org. csstudio. ui . nenu - Define CSS menu structure
e org. csstudio. ui. hel p - Define CSS help structure

We will soon add more core plugins. Add the cor e feature as a dependency to your * . pr oduct .

Create ecl i pse Feature

Finally, create an ecl i pse feature. This feature will list al Eclipse plugins, i.e. plugins that CSS uses
but which are provided by Eclipse. It is unfortunately not very easy to determine which Eclipse plugins
you need to include in your product, and details will change between versions of Eclipse. For this reason
it isuseful to list them in their own feature.

Start by adding or g. ecl i pse. core. runti ne to your ecl i pse feature, then add the ecl i pse
feature as a dependency to your * . pr oduct .
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Fix Dependencies

When aproduct is based on features, some manual labor will be required to add direct plugin dependencies
tothecor e respectively ecl i pse features.

Thiswill be painful. If you base your product on plugins, Eclipse can add all required pluginsviaasimple
click of a button. But when you base your product on features, Eclipse cannot tell to which of the features
the missing plugins should be added. Y ou will have to do this. Still, in the long run your product should
be easier to maintain if it is based on features, so hang in there.

Start by trying to run the new product from within the IDE: Open the *. product file, press
“Synchronize” and then “Launch an Eclipse Application”. Your product will not start. Instead, you will
see many error messages, including “The application could not start. Would you like to view the log?”.
You can select to seethe errorsinthe Error | og vi ew, which is typically more convenient, or you
can read the plain log file that looks like this:

I MESSAGE Bundl e .../org.csstudio.ui.help/ was not resolved.
I MESSAGE M ssing required bundl e org. eclipse. help.ui_0.0.0

This means that the plugin or g. ecl i pse. hel p. ui isamissing direct dependency of your product.
Add al missing plugins with names starting in org.csstudio into your cor e feature, and add the missing
Eclipse pluginsinto your ecl i pse feature.

For some missing dependencies you will find that they are avalable in system-specific
variants. One example is file system access. Your product might require a plugin
org.eclipse.core.filesystem When you add it to your eclipse feature, you will notice
that there are similarly named plugins or g. ecl i pse.core.fil esystem w n32. x86 and
org.eclipse.core.filesystem macosx because details of file systems differ between
operating systems.

Y ou should go ahead and add all variants, because eventually you want to build your product for multiple
architectures. When doing this, however, you should configure the feature to only include those plugins
on the appropriate target architecture. In the feature editor, you can enter the operating systems and
architecture for each plugin. In the generated f eat ur e. xm file, it should look like this:

<pl ugi n
i d="org. eclipse.core.fil esystemw n32. x86"
0s="w n32"
arch="x86"

This way your product will include the Windows-specific file system support for x86 architectures, but
only when your product is actually compiled for that target architecture.

Figure 15.2. Plug-in Dependency Validator

2 Validation =
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P
Require-Bundle: org.apachejasper; bundle-version="5.517"

9 : try; ="10.200"
Require-Bundle: ¢ bundl ="1.0100"

4> Missing Constraint: Reqy ='350400)"

S

Another display of missing plugin dependencies is available from the menu “Run”, “Run
Configurations...”. Locate the Eclipse Application entry for your product, select the “Plug-ins’ tab
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and press the “Validate Plug-Ins’ button. It will open a display of missing dependencies as shown in
Figure 15.2, “Plug-in Dependency Validator”.

Continue to add missing dependencies to your features, occasionally pressing “Synchronize” and then
“Launch an Eclipse Application” in your product to see which dependencies are till required.

Eventually, your product should run.

Congratulations! You just managed to over comethe most difficult part of getting started with a site-specific
setup of CSS.

When you now add more pluginsto your product, it is usually much easier to identify the required plugins
because they will be direct dependencies of the added plugins. After a change in the Eclipse version,
modifications to your product will mostly be limited to the eclipse feature.

Memory Settings

Java code always runs within a limited memory environment. The VM emposes an upper limit on the
amount of memory that it requests from the operating system. This means that a Java program is very
unlikely to exhaust al the computer's memory and have a negative impact on other applications running
on the same machine. On the other hand, if your product contains enough plugins or is used in away that
requires a lot of memory, your log file (see Section 5.2, “Log File") can indicate out-of-memory errors
because the VM hit its self-imposed limit. Portions of CSS will stop functioning as expected: Display
stops updating, new windowsfail to open. The CSS product for your site should therefore be configured to
allow for sufficient memory for its expected use, while at the same time not consuming all the computer's
memory.

For Eclipse RCP products, these limits can be configured in the product file:

1. Openthe*. pr oduct file
2. Inthe product configuration editor, select the “Launching” tab.
3. Enter VM memory settingsin the “VM Arguments’ field.

The following will allow the JVM to fetch up to 1GB of dynamic memory and 128MB of code space:

- Xmx1024m
- XX: MaxPer nSi ze=128M

The settingsit the*. pr oduct file take effect the next time you build the product binary. If you run the
product within the IDE during devel opment and testing, you need to update the memory settingsin therun
configuration of the product. To adjust the settings of an existing product binary, you can add or edit the
same commandsinthe*. i ni of the product. Theini file has the same name as the application launcher,
but with “.ini” as an extension. For Mac OS X, isislocated in the *. app/ Cont ent s/ MacCS folder
of the product binary.

Unfortunately, it is hard to predict the best memory setting. Y ou will have to try your product for awhile
in common use cases to determine how much memory you should allow.
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16.1. “Welcome” Pages

16.2

Eclipse provides introduction pages that are accessible via the menu Hel p, Wl cone. They are also
displayed to the user when CSSis started for the very first time.

Universal Intro

Fundamentally, an RCP product can provide arbitrary introduction page content via the
org. ecli pse. ui.intro extension point. Refer to the online help for details.

CSS products, however, should use the “Universal Intro” mechanism. Instead of defining the complete
introduction page content within your product, it allows other CSS plugins to also contribute intro page
content. There is no need to update a custom, product-specific intro when adding or changing plugins.

To enable the Universal Intro, configure the intro extension point as follows for your product, using the
correct pr oduct | d of your product:

<ext ensi on point="org.eclipse.ui.intro">
<i ntr oPr oduct Bi ndi ng
i ntrold="org. eclipse.ui.intro.universal"
product | d="org. csstudio. .. .. your - product . . ... product "/ >
</ ext ensi on>

Your product's plugin. xnm file should aready contan an entry for the
org. eclipse.core.runtine. product s extension point. Y ou need to add thefollowing elements
to configure the main page of the universal intro:

<ext ensi on poi nt="org. eclipse. core.runtinme. products">

i d="product"

<product application="...." nane="...">
<property nane="about | mage" val ue="..."/>
<!-- Append intro properties: -->

<property nane="introBrandi ngl mageText "
val ue="My Version of CSS"/>
<property nane="introBrandi ngl nage"
val ue="product :i cons/ css64. png"/ >
<property nane="introTitle"
val ue="Wel cone to Control System Studio (CSS) for this site!">
</ property>
</ pr oduct >
</ ext ensi on>

Y ou can influence the behavior of the Universal Intro plugin to some extend via preference settings added
to your product'spl ugi n_cust omi zat i on. i ni file for examplelike this:

# Sel ect sections of intro page
org. eclipse.ui.intro.universal/|NIRO ROOT_PAGES=over Vi ew, \
firststeps, what snew

# Sel ect schene
org. eclipse.ui.intro/l NTRO THEME=0r g. ecl i pse. ui.intro.universal.slate
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# Configure placenment of sections
org. eclipse.ui.intro.universal/|lNITRO DATA=product:intro_data. xn

Thei ntro_dat a. xm file mentioned in these settings can look like this:

<?xm version="1.0" encodi ng="utf-8" ?>
<l-- This file controls the initial placenent of
Wel cone (intro) page itens.
File can be generated via the Wl conme page preference panel

Items that are not listed in here will showin a
default place on their page.
Items |isten in <hidden></hi dden> sections will be, well,
hi dden.
-->
<ext ensi ons>
<page id="overview'>
<group pat h="page-content/top-left">
<ext ensi on id="org. csstudi o. myproduct. product. overvi ew'
i mport ance="hi gh"/>
</ gr oup>
</ page>
<page i d="what snew' >
<group pat h="page-content/top-left">
<ext ensi on id="org. csstudio.sns. product . what snew'
i mport ance="hi gh"/>
</ gr oup>
</ page>
<page id="firststeps">
<group pat h="page-content/top-left">
<ext ensi on id="org. csstudio.trends. dat abr owser"
i mport ance="nedi unt'/ >
</ gr oup>
<group pat h="page-content/top-ri ght">
<ext ensi on id="org. csstudio.opi builder" inportance="nedi uni'/>
</ gr oup>
</ page>
</ ext ensi ons>

16.3. How to Contribute

The following mark-up in your plugin.xml file adds alink to your filedoc/ over vi ew. xni totheintro
pages:

<ext ensi on
poi nt =" org. ecl i pse. ui . intro.confi gExtension">
<conf i gExt ensi on
confi gl d="org. eclipse.ui.intro.universal Config"
cont ent =" doc/ over vi ew. xmi " >
</ confi gExt ensi on>
</ ext ensi on>

The IDE can help with this step: When adding a. . conf i gExt ensi on to your product in the plugin
editor, the "Universal Welcome Contribution” islisted asatemplate. It will generate an exampleintrofile.
Consult the Eclipse online help or examplefilesfrom other CSS plugin for details on the intro file format.
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Assuming you have apluginor g. csst udi 0. XXX and you want to provide intro content, there are two
options for the location of that content:

* Within the same plugin or g. csst udi 0. XXX.
* Inaseparate pluginor g. csst udi 0. XXX. i ntro.

Using the same plugin is the easiest option. All users of the plugin will get the intro content.
If site integrators want to disable it, they can do this via a <hi dden> section in the
org. eclipse.ui.intro.universal /| NTRO DATA. It does, however, add a dependency to the
intro plugins to your plugin.

Using a separate plugin for the intoduction makes the inclusion or exclusion of the intro content more
straight forward, but adds more plugins, and is additional work. It would allow building products without
universal intro or even no intro at al. In the long run, intro content in a separate plugin is probably most
flexible. In the short run, it might be OK to add the intro to the existing plugin, then extract it to a separate
plugin as the need arises.

16.4. Where to Contribute

Technically, one can contributeto universal intro pagescaled over vi ew,fi r st st eps,tutori al s,
sanpl es, what snew, mi gr at e, webr esour ces, or even define new pages.

For CSS products it is suggested to concentrate on the following:

overvi ew Thisiswhere each site can publish their site-specific content:

Wel come to CSS for ... users!
CSSis ...
To get started, read the 'first steps'
that introduce the various tools.
You can al so read the online help,
firststeps Thisis where each tool, via a separate or g. csstudi o.. ... i ntro plugin, can
contribute some how-to-get-started content.
what snew This is were each site and each tool may add info about most recent changes, so users
who've used CSS before can read up on what changed.

16.5. Issues

Main Intro Screen

The layout of the Universal Intro main screen is mostly fixed. There isn't much to customize beyond a
one-linetitle and asmall icon.

Cheat Sheets

Inprinciple, it would be niceto be ableto link to Cheat Sheetsfrom for examplethef i r st st eps section
with code like this:

<l-- url is one string, broken for readability -->
<link
url ="http://org. eclipse.ui.intro/showstandby?
part | d=org. ecli pse. pl at f orm cheat sheet &anp;
i nput =or g. csst udi 0. XXXX. some_cheat _sheet "
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But that requires the plugin or g. ecl i pse. pl at f or m which in turn adds quite some intro content
that is useful for Eclipse programmers but potentially confusing for CSS end-users.
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Chapter 17. Update Repository

Theupdate repository ispart of the P2 provisioning system. It allows usersto install additional components
into CSS. For example, the basic CSS product for your site might not include the alarm system user
interface. Interested users can add it to CSSviathemenuHel p, I nstal | New Software. ..

Figure 17.1. Installing from an Update Site
Available Software ’_J

Check the items that you wish to install. -

Work with:"| [ ©date Site - http:/ " css/updates] [ Add. |
type or select a site
--All Available Sites--

ites” preferences.

P _ss/updates/

f flt t P
penterte p://my site.edu/css/updates
Name Version
[ 000 €S53 Applications
[T 4 Alarm Handler UT 3.0.0.20110811
[ 4t Optional Components 1.0.0.20110811
[ 000 €SS Infrastructure
| SelectAll || DeselectAl
Details
Show only the latest versions of available software Hide items that are already installed
Group items by category What is already installed?

[¥] Contact all update sites during install to find required software

< Back Mext » Finish

The update mechanism further supports automated updates of already installed software to anew version,
for example by prompting users if they want to update whenever anew version becomes available.

Products that use P2 maintain their installation state. P2 tracks all the plugins and their versions that
constitute the product. The product can be updated to a newer version from an update site, and in case of
problems a product configuration can also be reverted back to a previous state.

We will briefly describe its usage, then how to create the necessary update site.

1/7.1. Usage

Usage of the update mechanism from the final product is relatively easy once the update site is in
place. Most of the time, users to nothing. If an update becomes available, a small notification “Updates
available. ... Click here to install” will appear the next time CSSis started. Users follow the sequence of
diaogs, finally CSS restarts with the new updatesin place.

A menu entry Hel p, Check for Updat es canbe used to trigger this process while Eclipseis aready
running.

Viathe menu Hel p, I nstall New Software... userscan instal additional, optional software
from the repository.
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17.2.

17.3.

Finally, themenu Hel p, About ,I nstal | ati on Det ai | s provides accessto the history of installed
updates and allows you to revert to a previous state, i.e. to un-install software that has been added.

Create P2 Update Repository

When you export aproduct from the IDE as described in Section 4.5, “Product Export from IDE”, or when
you perform a headless build of aproduct as per Section 4.7, “Headless Build”, you can select to not only
build the product but also generate an update repository.

In the IDE export, check the option “ Generate metadata repository”. Eclipse will export the product and
in addition create adirectory called r eposi t ory.

In the headless build, set

p2. gat heri ng=t rue

inyour bui | d. properti es file, and Eclipse will create adirectory bui | dRepo.

The update repository contains filescont ent . xml andartifacts. xm (or jar file equivalents) as
well as sub-directories with features, plugins and binaries.

By publishing this directory structure on aweb server, P2-enabled products can then use the URL to that
directory for online updates.

Enabling P2 Updates in a Product

To enable an RCP product to use an update site, you need to do this:
1. Include the P2 client tools.

By including the feature
org. ecl i pse. equi nox. p2. user. ui

in your product, you have the complete P2 GUI to support for example the menu Hel p, Check for
Updat es andHel p,I nstall new Software. ..

2. Configure for your update site.

Ideally, your product is already configured to look for updates on your update site, and maybe even
performs this automatically with little user interaction.

To include your update site in the configuration of your product, create afile p2. i nf inyour product
plugin. The build tools will use this to configure the product at the end of the build:

# Define P2 repository, see
# http://w ki.eclipse.org/Equi nox/ p2/ Engi ne/ Touchpoi nt_I nstructi ons
# http://ww.ral febert. de/ bl og/ eclipsercp/p2_updates_tutorial/
i nstructions. configure=\
addReposi tory(type: 0, nanme: My Update Site,\
| ocati on: htt p${#58}//www. ny. si t e/ css/ updat es/ ) ;\
addReposi tory(type: 1, nanme: My Update Site,\
| ocati on: htt p${#58}//www. ny. si t e/ css/ updates/);

If you want your product to check for updates on each startup, prompting the user if she would like to
perform the update, add thisto the pl ugi n_cust om zat i on. i ni of your product:

## P2 Updates: Enabl e check on startup.
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# Only check, don't downl oad

org. ecl i pse. equi nox. p2. ui . sdk. schedul er/ enabl ed=t r ue

org. ecl i pse. equi nox. p2. ui . sdk. schedul er/ schedul e=on- st art up
org. ecl i pse. equi nox. p2. ui . sdk. schedul er/ downl oad=f al se

17.4. Version Numbers

17.5

When you use online updates of our product, you need to pay attention to the version numbers of your
plugins. When you change a plugin, you need to increment its version number so that P2 can detect a new
version and support an update to that new version.

It isagood ideato use version numbersthat endin. qual i fi er like

1.2. 3. qualifier

The headless build will replace that qualifier with the current date and time, guaranteeing that the plugin
has a unique version number even if you occasionally forget to increment the version number.

The headless build default for the qualifier replacement, i.e  date and
time, can be a problem when you run a scripted build of severa

products.  Your products will likely share some core CSS plugins, say
org. csstudi o. 1 oggi ng. With the default qualifier replacements, the headless build will
create binaries like org. csstudio. | oggi ng_3.0.0.v201108181010.j ar,

org. csstudi o.1 ogging_3.0.0.v201108181011. j ar,
org. csstudio. 1 ogging_3.0.0.v201108181012. j ar, that is different versions because the
same plugin is re-built for each product with a dlightly different time stamp.

A better solution might beto call your headless build with an option to definesaqualifier that only includes
the current date, not time:

java -jar .../org.eclipse.equinox.launcher *.jar \
-application org. eclipse.ant.core.ant Runner \

-Dqual i fier="date "+%%P@"" \

Inyour headlessbuild configurationfile, bui | d. pr oper ti es, youthen usethat variable asaqualifier:
# buil d. properties
product =. ..

forceContext Qualifier=${qualifier}

Categories

When you review the user interface for installing additional features from a P2 repository, Figure 17.1,
“Installing from an Update Site”, note the option to “Group items by category”. By default it will be
selected, meaning that only features that are categorized will be displayed in the dialog.

When you try to use your update repository for the first time and wonder why you cannot find any of the
expected content on your update site, try if de-selecting that option will reveal your updates. If it does,
you are missing category definitions for your features.

To list your features in categories, create a file category.xm via File, New, Plug-in
Devel opnent , Cat egory Defi nition andlistall your features.
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In the headless build configuration for your products and features, reference that category file:

# buil d. properties
t opLevel El enent Type=f eat ure
t opLevel El ement | d=or g. csstudi o. . . .

# Use absolute path or maybe path relative to the builder directory
p2.category. definition=file:${builder}/../category.xmn

17.6. Maintaining an Update Site

Your update repository can contain all the plugins for more than one version of a product. It can even
contain the components for different products. This can be useful to allow updates of older versions of a
product to either the latest or an intermediate version. Y ou can update from say version 1.0to 1.1, then to
1.2, thento 1.3, revert to 1.0, then directly update to 1.3.

To create a repository that contains multiple versions, you can simply leave an existing r eposi t ory
respectively bui | dRepo directory in place when you perform the new build. Eclipse P2 will add to the
existing repository, it will not replaceit.

Y ou might, however, prefer to have better control over the content of your repository:
What if you want to reduce the size of your repository by deleting some older versions?
What happens to the repository when a build fails?

One suggestion is to always build a new repository viathe headless build. Start with an empty repository,
then copy the repository generated for a specific version into versioned subdirectories on the web server:

/ pat h/t o/ web/ r oot/ css/ updat es/ r epol. 0
/ pat h/t o/ web/ root / css/ updat es/ repol. 1
/ pat h/t o/ web/ root / css/ updat es/ repol. 2
/ pat h/t o/ web/ r oot / css/ updat es/ repol. 3

Thisway it is easy to delete the repository for a selected version. Next, combine those versions that you
intend to expose to users with the P2 mirror application. A script similar to this will copy or add one
repository to another:

# Mrror one P2 repository to another

# Mrror the netadata

java -jar S$ECLI PSE/ pl ugi ns/ org. ecl i pse. equi nox. | auncher_*.jar \
-application org. eclipse. equi nox. p2. net adata. repository. mrrorApplication \
-source $SOURCE -destinati on $DEST

# Mrror the artifacts

java -jar S$ECLI PSE/ pl ugi ns/ org. ecl i pse. equi nox. | auncher_*.jar \
-application org. eclipse. equi nox.p2.artifact.repository.mrrorApplication \
-ver bose \
-conpare \
-source $SOURCE -destinati on $DEST

Given such amirror script, you can assemble arepository as desired:

cd /pat h/to/ web/root/css/updat es
# Delete old repository
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rm-rf content.xm artifacts.xm binary features plugins
# Include versions 1.0 and 1.3 in conbi ned repository
mrror.sh repol.0 .

mrror.sh repol. 3




Chapter 18. Localization

18.1

18.2

Since control system tools are used in countries with different languages, it is often agood ideato localize
the texts in CSS plugins. This way, they can be not only in English but also German, French, Chinese,
Japanese or in other languages.

Externalize Source Code Strings

When developing source code for CSS, it is a good idea to enable compiler warning for non-localized
strings, found in the Eclipse preferencesunder Java, Conpi | er, Er r or s/ War ni ngs, Code styl e
as “Non-externalized strings (missing/unused SNON-NL S$ tag)”.

With thiswarning enabled, it is easy to spot non-localized textsin Java source code. For example, thetexts
in the following will be marked as non-localized:

final String ID = "org. csstudio. sonepl ug. sonei d";

| abel . set Text ("Hel | 0");

To remove the warnings, there are fundamentally three options:

» Some strings like plugin I1Ds, host names, certain file names are not meant to be localized. The software
depends on the fixed value of these strings. Y ou can mark them with a NON-NLS comment like this
to indicate that the text cannot be localized:

final String ID =
"org. csstudi 0. sonmepl ug. sonei d"; //$NON- NLS- 1%

The Eclipse Quick Fix in the context menu of the warning can add appropriate NON-NL S comments.
» Sometimes a whole method or class cannot be localized because al the texts in the are internal to the
application and not meant to display in auser interface. In that case, adding

@uppr essWar ni ngs("nl s")

to the method or class will suppress all localization warnings.

» Findly, if thetext should indeed be localized, it is best to use the tool invoked from the menu Sour ce,
Externalize Strings... toextract the textsinto a separate Messages class. Your code will
then look like this:

| abel . set Text (Messages. Hel | 0) ;

The generated Messages classwill load the text from a propertiesfile.

Message Properties Files

TheExt ernalize Strings... tool will create afilenmessages. properti es that includesthe
extracted test, for example:

# Fil e messages. properties
Hel | o=Hel | o

Thisfile will be used as a default. Y ou create trandlations by adding additional property files:

# File messages_de. properties
Hel | o=Hal | o

# File messages_fr.properties
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18.3.

18.4

18.5.

Hel | o=Bonj our

Special characters like the German u-umlaut need to be written in unicode as\ u0OO0f ¢

Test Localization in IDE

To run CSS with adifferent localization, you typically need to install it on a computer with an operating
system that uses that localization. For example, on acomputer with the German version of Windows, CSS
will use the de localization files.

It isalso possibleto pass acommand-line argument to the Eclipse launcher to force a specific localization.
Products launched within the IDE will typically include this as a default program argument:

-nl ${target.nl}

By changing the run configuration to use
-nl de DE

you can run the product with German localization.

Language Codes

The locale identifier consists of a language and country. For the messages. properties file
names, it is often sufficient to only use the language code as in messages_fr. properties
for French, but in principle you could also create files messages_fr_FR properties and
nmessages_fr_CA. properti es with different localizations for France and Canada.

Other example language and country codes:

* en_US: English, USA

* en_CA: English, Canada

» de DE: German, Germany

zh CN: Simplified Chinese, China
 ja JP: Japanese, Japan

Externalize Texts in plugin.xml

To locdize for example the labels of menu items or the title of a view, you need to localize the
corresponding text in the pl ugi n. xm :

1. Create afilepl ugi n. properti es with content like this:

TryThi s=Try thisl!
2. Add this option to the MANI FEST. M- which instructs Eclipse to use the propertiesfile:

Bundl e- Local i zati on: plugin

3. Replacefixed textsin the plugin markup with referencesto the texts defined in the propertiesfile using
apercent sign:

<page name="9%ryThi s">

4. Createtrandated fileslike pl ugi n_de. properti es
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18.6.

18.7.

Language Caveats

It is often not sufficient to simply translate words, because the structure of sentences can be very different
in another language. For example, when a message needs to be constructed based on PV names and an
error, it is suggested to use the NLS formatting utility for this:

final String pv = .. some PV nane;
final String error = .. sone error info;
final String nessage =
NLS. bi nd(" There was an error {0} with PV {1}",
error, pv);

This way, the message format can be externalized:
NLS. bi nd( Messages. PVErrorFnt, error, pv);

By default, the PVEr r or Fnt would be “There was an error {0} with PV {1}", but it can be trandated
into another language with a different sentence structure, for instance “The PV {1} produced an error.
Original error description: {0}.”

Externalize Texts in Online Help

Tolocalize online help, the default online help subdirectory needsto be replicated into subfoldersnl / de,
nl / zh and so on for the various languages. Refer to eclipse online help for details.
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Chapter 19. Access to Data

CSS code uses “plug-able” libraries for accessing data.

19.1. Live Data

There are at thistime three libraries for accessing live data:

1. DAL: This library was developed to support all data types, narrow PV-type access as well as wide
object-type access, for EPICS as well as other control system network protocols. It is used by SDS.

2. utility.pv: This smaller library was developed to support PV-type access for the data types needed
by generic control system tools. It is used by the EPICS PV Tree, PV Table, Data Browser, BOY,
(BEAUTY) Archive Engine, (BEAST) Alarm Server.

3. pvmanager: This new APl supports PV-type access but also handles aggregation and threading.

All libraries are fundamentally plug-able as described in the following where utility.pv is used as an
example.

Thepluginor g. csstudi o. utility. pv definesan interface for accessing live control system data.
The archive engine for example uses that library for subscribing to value updates from PVs that you
want to archive. The utility.pv plugin does not, however, contain any implementation. Instead, it defines
an Eclipse Extension Point that allows other plugins to provide pluggable implementations. The plugin
org.csstudio.utility. pv. epi cs implementslive dataaccess based on EPICS Channel Access
Version 3. Thepluginor g. csstudi o. utility. pv.si nuimplementssimulated PVslikesi m //

r anp. This way, one can build an archive engine that supports EPICS, or EPICS and simulated PV's, or
only simulated PVs by simply including the desired plugins. Thereis no need to change the actual archive
engine code at all.

While this modular approach is very flexible, there can be one disadvantage: The archive engine code
for example only dependson or g. csst udi 0. utility. pv, the definition of the API for accessing
live data. When bundling the archive engine code into a product, this plugin must be included. The
implementing pluginslikeor g. csstudi 0. utility. pv. epi cs areoptional, allowing you to build
an archive engine that does not interface to EPICS but another network protocol of your choice. If you
fail to include any implementing plugins, the product will built without errors but later issue runtime error

messages
No extensions to org.csstudio.utility.pv.pvfactory found
This error means: The org. csstudio. utility.pv could not locate any implementation, no

“factory” classes for creating actual live data PVs. Y ou need to include at |east one implementing plugin
likeorg. csstudio.utility.pv.epicsororg.csstudio.utility.pv.sinu.
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Chapter 20. Data Exchange within CSS

Maybe the biggest difference between arbitrary RCP plugins and CSS code is the use of common data
types, allowing for exchange of these datatypes viacontext menus or drag-and-drop. This chapter explains
some of the underlying details for those who want to implement their own plugin code that links to CSS.

CSS Data Types

The plugin or g. csst udi 0. csdat a defines control system data types like Pr ocessVari abl e, a
class that holds the name of a PV. By using this data type, CSS code can distinguish PV names from
arbitrary strings.

Context Menu Contributions

Applications can define context menus. For example, when the user right-clicks on thelist of tracesin the
Data Browser configuration, a context menu appears that allows operations like adding a trace, removing
the selected trace etc.

20.1

20.2

One very powerful aspect of RCP is the way it alows code to contribute to context menus of other
application code. For example, the Data Browser configuration panel defines a context menu with entries
for editing the configuration of the current data browser. For those data browser traces that are based
on PVs, the context menu will include links to other CSS tools that are capable of handling PVs. The
underlying mechanism works as follows.

Use or Adapt to CSS Types

The application has to provide datain the form of common CSS datatypeslike Pr ocessVari abl e. It
can do that by directly using these datatypes, but in reality the datamodel of an application probably needs
to store additional information, for example a PV name with color and other attributes. In that case it needs
to implement an Eclipse adapter viathe extension point or g. ecl i pse. core. runti ne. adapters
fromitsinternal model datatypesto CSS datatypeslike Pr ocessVari abl e.

Allow additions to the context menu

When defining acontext menu, all RCP applications are encouraged to include oneitem named "additions”
that can be used by other RCP plugins to extend the context menu:

MenuManager nmenu = .... nmy nenu ...,
nmenu. add( new Separ at or (| Wor kbenchAct i onConst ants. MB_ADDI TI ONS) ) ;

Contributing to context menus

The  plugin  org. csstudio. ui.nmenu defines a  context menu  with ID
org. csstudi 0. ui . menu. popup. processvari abl e that is automatically added to all context
menus where the selection adaptsto aCSS Pr ocessVar i abl e. If you want your tool to appear in such
menus, you need to hook into the PV context menu with mark-up similar to the following:

<l-- Your plugin.xm -->
<ext ensi on poi nt="org. ecli pse. ui . nenus">
<menuCont ri buti on
| ocati onURI =" popup: or g. csst udi 0. ui . menu. popup. processvari abl e" >
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<command commandl d="or g. csst udi 0. ny_app. OpenMyTool "
i con="icons/ nmy_app.gif"
styl e="push">
</ comrand>
</ menuContri buti on>
</ ext ensi on>

This defines a command for the PV context menu. The command is further linked to the actua
implementation (handler):

<ext ensi on poi nt="org. ecli pse. ui . commands" >
<command i d="org. csstudi o. my_app. OpenMyTool "
def aul t Handl er =" or g. csst udi 0. my_app. GpenMyTool " >
</ comrand>
</ ext ensi on>

Handling the invocation from a context menu

20.3.

Finally, you implement the handler that will be invoked from the context menu like this to receive for
example the PV names:

package org. csstudi o. my_app;
public class OpenMyTool extends Abstract Handl er
{
@verride
public Object execute(final ExecutionEvent event)
t hrows Executi onException
{

final |Selection selection =

Handl er Uti | . get Acti veMenuSel ecti on(event);
final ProcessVariable[] pvs =

AdapterUtil.convert(sel ection, ProcessVariable. cl ass);
/1 Open ny view, display the PVs,

Drag-and-Drop

Eclipse provides Drag-and-Drop support for data types like text and file names. CSS adds Drag-and-
Drop support for any data type that is Ser i al i zabl e. The data types from Section 20.1, “CSS Data
Types’ like ProcessVari abl e arealready Seri al i zabl e, so application code that uses the CSS
datatypes or adaptsto them can easily participate in Drag-and-Drop data exchange. Drag-and-Dropisalso
possible within an application via data types that are only used within that application as long asthey are
Seri al i zabl e. Asaminimum denominator, data can be exchanged as text, which can be useful when
interfacing with non-CSS applications.

Drag Source, Drop Target

The plugin or g. csstudi 0. ui . util offers helper classes Cont r ol Syst enDr agSour ce and
Cont r ol Syst enDr opTar get that allow “dragging” respectively “dropping” of any data type that
supports serialization:

ProcessVari abl e pv = new ProcessVari abl e("Fred");
/1 Assume view sonmehow di spl ays the pv

Tabl eView view = .. .;

/1 Allow draggi ng the PV out of the view
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new Contr ol Syst enDr agSour ce(vi ew. get Control ())

{
public Object getSelection()
{
return pv;
}
IE
/1l Qther control that should all ow droppi ng a PV
Control ctl = ...;
new Control SystenDropTarget (ctl, ProcessVariable.class, String.class)
{
public void handl eDrop(final Object iten)
{

if (iteminstanceof ProcessVari able)

ctl.setText (((ProcessVariable) item.getNanme());
el se

ctl.setText((String) item;

}
b

Common Pitfalls

When adding Drag-and-Drop support to an application plugin, it can be hel pful to enable detailed logging.
Thewarning “ Serialization failed” because of aNot Seri al i zabl eExcept i on indicatesthat thedata
passedtotheCont r ol Syst enDr agSour ce isnot fully serializable. Maybethe classitself was marked
asimplementing Ser i al i zabl e, but one or more member variables are using non-serializabl e objects.

If the “De-Serialization fails’ because of aC assNot FoundExcept i on, the reason could be that the
class used for the transfer is not visible outside the plugin that defines it. The code that performs the data
transfer is in the plugin or g. csstudi 0. ui . uti | . It can only de-serialize data with known object
types. If your plugin defines a new data type MyDat aType inplenments Serializabl e, you
also need to list its package name in the Expor t - Package section of your plugin MANI FEST. MF. In
addition, the package name of your data type must start with the plugin name, because the package name
is used to determine which plugin class loader to use to create the de-serialized datainstance. Even if you
only plan to drag-and-drop data between views within one and the same plugin, all custom data types used
for those transfers must be visible to the plugin or g. csst udi 0. ui . util .

When transferring array data types, care must be taken to provide instances of the actual data type for
the array like

new MyDat aType[] { new MyDat aType(), new MyDat aType() }

The transfer will fail when sending an object array, even if it contains only instances of the supported
datatype:

new Cbject[] { new MyDat aType(), new My/DataType() }

When dragging the currently selected data out of a JFace Vi ewer , it may thus be necessary to convert
the selection before passing it to the drag source:

new Contr ol Syst enDr agSour ce(vi ewer . get Control ())

{
public Object getSelection()

{

final |StructuredSel ection selection =
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(I StructuredSel ection) viewer.getSelection();
final Qoject[] objs = selection.toArray();
final ProcessVariable[] pvs = Arrays. copyd (objs, objs.I|ength,
ProcessVari abl e[ ]. cl ass) ;
return pvs;

}
}s
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Part Il. Plug-in Reference

The following chapters contain references for certain CSS plugins.




Chapter 21. CSS Core -
org.csstudio.core.feature

CSS Core is the group of plug-ins that every CSS distribution has, regardiess of product or site
requirements. This set iskept as small as possible, to avoid dependency creep-in. A plug-inisadded to this
group only if, after adiscussion on the mailing list, aqualified majority emergesin favor of the inclusion.

Theor g. csst udi o. cor e. f eat ur e isused to maintain the list of plug-insthat belong to this group.
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Chapter 22. CSS Core Utilities -
org.csstudio.core.util.feature

CSS Core Utilitiesis the group of plug-insthat are supported to be shared across different sitesto provide
commons functionality among CSS applications, and constitute most of CSS core infrastructure. This
includes data definitions, connection services, common Eclipse RCP items or utilities. A plug-in can be
added to this feature if the following conditions are met:

1. thereisinterested from more than one site in using this plug-in
2. the maintainer takes responsibility for support to other sites

Theor g. csstudi o. core. util.featureisusedtomaintainthelist of plug-insthat belong tothis
group, and is not mandated to be packaged and distributed in a product (though one may decide to do so).
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Chapter 23. Logging -
org.csstudio.logging

23.1.

23.2

CSS application code might need to log messages about warnings, fatal errors, but also informational
messages. The suggestionisto usej ava. uti | . | oggi ng, the logging package that is included with
Java.

Write Log Messages

To writelog messages from application code, no additional CSS pluginisneed. Simply invoke thelogging
API likethis:

/1 1nmport |ogger from JRE
i mport java.util.l ogging. Logger;

/1 Fetch Logger, for exanple using current class name or plugin ID.
Logger | ogger = Logger. getLogger (getC ass().get Nane());

/! Log a messages
| ogger. war ni ng(" Sonet hi ng terri bl e happened”);
| ogger.info("FYl, | just did sonething");

/[l Can use a formatter for |azy nmessage generation
| ogger. | og(Level . DEBUG "Value is {0}", value);

[l ... or to include detail of an exception
catch (Exception ex)
{

| ogger. | og(Level . WARNNI G "Qperation failed", ex);

Configure the Log System

There are several waysto configurej ava. uti |l . | oggi ng, for examplevia*.ini filesin the JRE. CSS
includesapluginor g. csst udi o. | oggi ng that supports logging in several ways:

 Configure logging based on Eclipse preferences. This way, you can configure logging together with
other CSS plugins, see Chapter 6, Hierarchical Preferences.

 Send log messages to the Eclipse Console View in addition to the standard output (terminal window).
» Send log messagestto files, allowing rotation between several files.
* Send log messagesto JMS, which allows the collection of 1og messages from several sources.

Tousej ava. util .| oggi ng, your product needsto invoke

LogConfi gur at or. confi gur eFr onPr ef er ences()

from within its startup code, usually just before entering the Workbench run loop. The LogConfigurator
registersaPl ugi nLogLi st ener toadd RCPlog messagestoj ava. util .| oggi ng. Thenit reads
Eclipse preferences to configure logging, allowing to log to the console, files and IMS.
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23.3.

For details on how the logging to the console, files and JMS can be configured, refer to the file
org. csstudi o. 1 oggi ng/ preferences. ini

A related plugin or g. csst udi o. | oggi ng. ui alows adjustments of the log preferences from the
preferences GUI.

Logging to other systems

There are several other logging systemsfor Java: Log4j, Apache Commons Logging, SLF4J, ... The point
for shared CSS code should be to not force the use of any particular external logging library into a CSS
product. Shared CSS code should be content with thej ava. uti | . | oggi ng package provided by the
standard Java library.

When creating a site-specific product, you are of course free to include for example SLF4J, and use its
“bridge” asaroot logger for java.util.logging, so all CSS log messages will then be piped through SLF4J.
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Chapter 24. CSS menus -

org.

24.1.

csstudio.ui.menu

The plugin “org.csstudio.ui.menu” defines through extensions the CSS Menu (which appears
in the menu bar) and the context sensitive pop-up submenu for object adaptable to
org. csstudi 0. csdat a. ProcessVari abl e. The plugin “org.csstudio.ui.menu” provides
exampl es of how to contribute actions/commands, how toimplement aview that displaysthe pop-up menu,
and with the same view one can test whether a popup action/commands actually displays as intended.

The CSS main menu

Figure24.1. The CSS main menu

I T
1 | CS5 | Window Help
Display L
Diagnostic Tools »|E  EPICS PV Tree

@ Probe (PVManager)
[

Preferences...

The overall structure of themenuis:

CSS (id: css)

- Display (id: display)

- Alarm (id: alarm

- Diagnostic (id: diag)

- Debuggi ng (id: debugging)

- Configuration (id: configuration)
- Managenent (id: nanagenent)
- Editors (id: editors)

- Utilities (id: utility)

- Trends (id: trends)

- Test (id: test)

- Oher (id: other)

where the each line has the name of each sub-menus and the “id” which is needed to define contributions
to those menus. Only sub-menus that have contributions are going to be displayed

The following example adds a command to the di spl ay sub-menu:
<pl ugi n>

<ext ensi on
poi nt ="or g. ecl i pse. ui . menus" >

<menuCont ri buti on
al | Popups="f al se"
| ocati onURI =" nmenu: di spl ay" >
<conmand
conmandl d="or g. ecl i pse. ui . vi ews. showvi ew’
i con="i cons/ nmy_i con. png"
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| abel ="My Vi ew'

styl e="push”
tool ti p="Show My View' >
<par anet er

nane="org. ecl i pse. ui . vi ews. showi ew. vi ewl d"
val ue="org. csstudi o. my_t ool . MyVi ew' >
</ par anet er >
</ comrand>
</ menuContri buti on>
</ ext ensi on>

This example shows the rather common case where your menu entry opens a View, using the
command or g. ecl i pse. ui . vi ews. showvi ewthat isprovided by Eclipse. That command expects
acommand parameter to provide the ID of the view to open.

You can of course also add new commands to the menus. In that case, you also need to define a handler
for your command. Refer to the Eclipse online help on commands and handlers for details.

24.2. The Process Variable popup-menu

Figure 24.2. The Process Variable popup-menu

righle ‘sim:/framn(1.10.1.0.10EH | CustomPracessVariahle 'sir
""" Process Variable »| L EPICS PV Tree
[|@® Probe
B PV Table
Waterfall

Thispopup menu (id: or g. csst udi 0. ui . nenu. popup. processvari abl e) will appear only on
objects that are adaptable to or g. csst udi 0. csdat a. ProcessVari abl e. Given that the whole
menu is hidden/displayed, one only has to contribute commands without worrying about the display
condition for each command. It also makesit easier for the user to predict which entrieshe will find in the
menu and where they are located: if the “Process Variable” sub-menu is present, then the object is of the
right type and all the same commands are going to be available in the same order.

The following example adds a command to the popup menu:

<pl ugi n>

<ext ensi on
poi nt ="or g. ecl i pse. ui . menus" >

<menuCont ri buti on
al | Popups="f al se"
| ocati onURI =" popup: or g. csst udi 0. ui . menu. popup. processvari abl e" >
<conmand
conmandl d="or g. csst udi o. di spl ay. wat erfal | . SoneComand"
i con="i cons/wat er . png"
styl e="push">
</ comrand>
</ menuContri buti on>
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</ ext ensi on>
</ pl ugi n>

To handle the received PV names in a command handler, see Chapter 26, Common SWT/JFace utilities
- org.csstudio.ui.util

The following example adds an action to the popup menu (note the contribution to the mai n section):

<pl ugi n>

<ext ensi on
poi nt ="or g. ecl i pse. ui . popupMenus" >

<obj ect Cont ri buti on
adapt abl e="t rue"
i d="org. csstudi 0. ui.nenu.test.objectContributionl”
obj ect G ass="org. csst udi 0. csdat a. ProcessVari abl e" >
<action
cl ass="org. csstudi 0. ui . nenu. t est. Test PVActi on"
i con="i cons/test.png"
i d="org. csstudi 0. ui.nenu.test.testpvaction"
| abel =" Test Action"
nmenubar Pat h=
"org. csstudi 0. ui . menu. popup. processvari abl e/ mai n" >
</ action>
</ obj ect Contri buti on>

</ ext ensi on>

</ pl ugi n>
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Chapter 25. PV Access -
org.csstudio.utility.pv

This plugin provides one of the CSS APIsfor accessing live control system data, i.e. read process variable
samples from front-end computers. Its emphasis is on fairly straight-forward access to individual PVs,
using alistener for received updates.

25.1. Usage

Theorg. csstudio.utility. pv plugin defines the API for accessing PV's, an extension point to
implement such PV's, and a PVFact or y to access available implementations.

Typical usage looks likethis:

[/l Create PV

final PV pv = PVFactory. creat ePV(pv_nane);
/1 Register listener for updates

pv. addLi st ener (new PVLi st ener ()

{
public voi d pvD sconnected(PV pv)
{
System out. println(pv.getNane() + " is disconnected");
}
public voi d pvVal ueUpdat e( PV pv)
{
| Val ue val ue = pv. get Val ue();
System out. println(pv.getNanme() + " =" + value);
i f (value instanceof | Doubl eVal ue)
{
| Doubl eVal ue dbl = (| Doubl eVal ue) val ue;
System out . printl n(dbl.getVal ue());
}
[l ... or use Valueltil
}
1)
[l Start the PV
pv.start();
pv. stop();

The | Val ue-derived data objects contain not only a basic value, i.e. number or string, but also atime
stamp, status/severity information and in most cases meta data. The meta data provides information for
display tools: value range, alarm limits, units, or strings that represent the states of enumerated PV's.

25.2. Available Implementations

Thepluginorg. csstudi 0. utility. pv definesan interface for accessing live control system data.
The archive engine for example uses that library for subscribing to value updates from PV sthat you want
to archive.
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Theutility. pv plugin does not, however, contain any implementation. Instead, it defines an Eclipse
Extension Point that allows other pluginsto provide pluggable implementations.

By including either one or all of the following plugins in a product like the archive engine, one can build
an archive engine that supports EPICS, or EPICS and simulated PVs, or only simulated PVs.

To associate PV swith an implementation, a prefix isused, for examplesi m / / si ne for asimulated PV
“sine” or ca: // f r ed for aChannel Access PV “fred”. The utility.pv plugin has a preference setting to
specify adefault prefix, which isusually set to the control system protocol. In that case, simply specifying
aPV nameof f r ed will also selectca: // f r ed.

EPICS Channel Access

The plugin org. csstudio. utility. pv.epics implements live data access based on EPICS
Channel Access Version 3.

Notethat the Channel Accesssettingslikethe CA server addresslist are configured from Eclipse properties
defined inthe pluginor g. csst udi o. pl atform | i bs. epi cs.

One important setting is the choice of “pure Java’ or the INI implementation of JCA. When selecting the
former, the CAJ library will be used. CAJ is a pure Java Channel Access client implementation, usable
on all platforms, and generaly offering good performance. Choose JNI if you prefer to use the original
Channel Access client library from EPICS base. The NI client library guarantees full compatibility
with existing EPICS infrastructure, but requires a system-specific version of the NI binary. Refer to the
README. t xt in thelibs.epics plugin for instructions on building this binary.

The libs.epics settings a so include the subscription mode:

* VALUE - Subscribeto all value changes. Analog EPICS records can apply an MDEL update threshold.
Thisisthe default mode for CSS.

» ARCHIVE - Subscribe to archive updates. For analog EPICS records, this uses the dedicated ADEL
update threshold. This should be used for the ArchiveEngine.

» ALARM - Subscribe to alarm state/severity changes. This should be used for the AlarmServer.

The utility.pv plugin attempts to read the DBR_CTRL . . . meta data for each PV once on connection.
EPICS 10Cs will fill the meta data based on certain record fields like EGU, PREC, HIHI, depending on
the record type.

The PV plugin then subscribesto the DBR_TI ME_. . . typeof the channel. Thisway the full meta data of
the channel is known and can be returned with each value, while the network traffic for the subscription
updatesisreduced to the essential time, status and basic number or string. This procedureis quite common
for EPICS client tool, but has the disadvantage that runtime changes to the meta data will not be noticed
unless the client disconnects and then re-connects, since the full meta datais only obtained upon channel
connection.

Simulated Data

Thepluginor g. csstudi o. utility. pv.si nuimplementssimulated PVslike
sim//ranp
One purpose of simulated PVsis for testing CSS tools in the absense of an actua control system. In an

operational setup, “local” PVslikel oc: / / denp can be useful to communicate viaPVsinside CSS, for
exampl e between operator interface panels inside one instance of CSS.

102



PV Access - org.csstudio. utility.pv

Refer to the online help of the plugin or g. csstudi o. utility. pvmanager. ui for the syntax of
simulated PVs.

25.3. Common Issues
Cannot read EPICS PVs

If you built CSS yourself from sources, assert that the EPICS plugins are included.

Under Hel p, About..., Installation Details, Plug-Ins check that the plugins
org.csstudio.utility.pv.epics and org.csstudio.platformlibs.epics are
available.

Check the EPICS CA addresslist. Try to access the same PV with the EPICS caget command-linetool.
Compare the EPICS CA_ADDR_LIST environment variable used by the command-line tool with the
CSS preference for the address list.

Try both the CAJ and JNI version of CA.

CA Repeater

Channel AccessusesacaRepeat er to monitor beaconsfrom CA servers. If you run CSS without a CA
repeater, you might see error messages

failed to start executable - "caRepeater" Cannot find the file

This error means: Y ou have not started a CA repeater on the computer where you run CSS. In practice,
CSS will work just fine most of the time. In case of network errors or 10C reboots, however, it might
not re-connect to some PVs after the network or I0C problem should have been resolved until you re-
open the affected tools.

In an operational control room setup, you should assert that all computers launch an instance of the EPICS
caRepeater on bootup.

No Implementations in Product

While the modular plug-in approach is very flexible, there can be one disadvantage: The archive engine
code for example only depends on or g. csstudi o. utility. pv, the definition of the API for
accessing live data. When bundling the archive engine code into a product, this plugin must be included.

The implementing plugins like or g. csstudi o. utility. pv. epi cs areoptional, allowing you to
build an archive engine that does not interface to EPICS but another network protocol of your choice. If
you fail to include any implementing plugins, the product will built without errors but later issue runtime
error messages

No extensions to org.csstudio.utility.pv.pvfactory found
Thiserror means: Theor g. csstudi o. utility. pv could notlocate any implementation, no factory

classes for creating actual live data PVs. You need to include at least one implementing plugin like
org.csstudio.utility. pv.epicsororg.csstudio.utility.pv.sinmu.
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Chapter 26. Common SWT/JFace
utilities - org.csstudio.ui.util

The plugin “org.csstudio.ui.util” defines common ui elements can be used in different applications.

26.1. Adapter utilities -
org.csstudio.ui.util. AdapterUtil

The most important way for Eclipse RCP plug-ins to communicate is throught the use of Adapters.
Unfortunately Adapters do not work well with conversions from one object to arrays of an object of
different kind, so we created a few utility methods to properly handle this case. These should be used

when adapting the selection from one plug-in to the other during events like drag'n'drog and context menu
command/actions.

For example, this command handler convert a selection to a specific type:

public class MyCommandHandl er extends Abstract Handl er

{
@verride
public Object execute(ExecutionEvent event)
t hrows Executi onException
{
| Sel ection selection =
Handl er Uti | . get Acti veMenuSel ecti on(event);
ProcessVari abl e[] pvs =
AdapterUtil.convert(sel ection, ProcessVariable. cl ass);
}

If no selection is available, or no conversion is available, and empty array isreturned. If each itemin the
selection is adaptable to a PV[], those arrays will be merged into asingle array.

26.2. Drag and drop - org.csstudio.ui.util.dnd

This supports easier implementation for drag sources and drop targets.

To declare a source;

Control control = ...

/!l Drag PVs out of control

new Contr ol Syst enDr agSour ce(control) {
@verride
public Object getSelection() {

return pvs;

}

}s

The source will take care of broadcasting the selection in all possible adaptabl e types.
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To accept adrop:

Control control = ...

/1 Accept PVs for a drop
new Contr ol Syst enDr opTar get (contr ol ,
MyDat a. cl ass,
ProcessVari abl e[].cl ass) {
@verride
public void handl eDrop(Object item {
if (iteminstanceof ProcessVariable[]) {
control . set Text (
Arrays.toString((ProcessVariable[]) iten));
}
if (iteminstanceof MyData) ({
control .set Text (((MyData) item.getText());
}

}s

Thetarget will take care of requesting the type request, in the order of preference given in the constructor.
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Chapter 27. Opening Files from
Command-Line - org.csstudio.openfile

27.1.

27.2.

27.3.

Goal

Whileit isquite easy to open display or other CSS configuration filesinside CSS, i.e. when CSSisalready
running, there is often also the need to open such files from outside of CSS. Thisis especially important
for sitesthat aretransitioning to CSS. If legacy control system tools can somehow open CSS displaysfrom
the command line, i.e. also from within shell scripts, the transition can be much smoother.

Eclipse Launcher

The Eclipse Launcher supports a command-line option
--launcher. openFile sonme file_ nane. ext

When this option is found, the launcher will send the SWI'. OpenDocunent s event to the RCP
application. Thelauncher will aso check for another copy of the RCP application. If it detectsthat another
copy of the RCP application is already running, it will send the event to that application.

Fundamentally, this accomplishes the goal: CSS can receive the names of files that it should open from
the command line. Duplicate instances of CSS are automatically prevented.

Product Name

To benefit from this Eclipse feature, several steps are necessary.

The launcher needs to detect another instance of CSS that might already be running, and it has to be able
to do this on all supported operating systems. Eclipse depends on the following correlation between the
product name and the launcher name:

» The launcher name has to be a lower-case name like css. You configure the launcher name in the
“Launching” tab of the editor for your * . pr oduct file. On Windows, theresulting launcher isactually
cdledcss. exe.

» The application name must match the launcher name with the first letter capitalized, i.e. “Css’. You
specify the application name on the “Overview” tab of the editor for your *. pr oduct file, in the
“General Information” section. After pressing the” Synchronize” link onthe Overview tab of the product
editor, you should find the same application name in the product's pl ugi n. xm filelikethis:

<ext ensi on i d="product"
poi nt ="or g. ecl i pse. core. runti ne. product s">
<pr oduct
appl i cation="org. csstudi 0. your-site. product. application”
name=" Css" >
<property nanme="appNane" val ue="Css">
</ property>

The key here isthat the appNanme matches the name of your launcher with the first letter capitalized.
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27.4. Handle SWI'. OpenDocunent s

27.5.

27.6.

Your CSS application needs to handle the received SWI. OpenDocunents events. When
you use the Workbench class from the plugin org.csstudio.utility.product, its
Appl i cati onWor kbenchAdvi sor will attempt to open all received files. To accomplishthis, it relies
ontheDi spl ayU il fromtheor g. csstudi 0. openfil e plugin.

Associate File Types with Handlers

The org. csstudi o. openfile plugin declares an extension point
org. csstudi o. openfil e. openDi spl ay that other plugins can implement to support opening
their files from the command-line.

One example is BOY, which will open*. opi filesinthe BOY runtime.

One might think that the existing Eclipse registry entries for editors are sufficient to associate file types
with a handler that can open them. The editor registry, however, alows for the registration of multiple
editors. When using that to open files from the command line, it would be hard to predict if for example
an*. opi filewas opened in the desired BOY runtime, or in the BOY editor, ageneric XML file editor
or aplain text file editor. The designated . . . openDi spl ay extension point avoids such ambiguities.

Default Command-Line Action

As described so far, a CSS product can open files from the command line when called like this:

css --launcher.openFile sone_file. opi

When adding the following tothe * . i ni file of your product, simply listing the file name is sufficient:

--launcher. def aul t Acti on
openFi |l e

Notethat thisisthe*. i ni fileof the product, nottheconfi gurati on/ confi g. i ni . If the product
iscaled css, that fileisin the same directory as the launcher and called css. i ni . Instead of manually
editing the file, add the - - | auncher . def aul t Acti on openFil e inthe*. product file under
“Launching Arguments’, “Program Arguments’.

For one, this can be more convenient. In addition, this is necessary to support opening files on windows
when you double click a file that is associated with CSS, or you select files and choose “Open With”
or “Sent To” CSS, because that mechanism will invoke CSS with just the file names, lacking the - -
[ auncher . openFi | e option.
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Chapter 28. Logbook Support -
org.csstudio.logbook

28.1

28.2.

28.3.

Many sites have an electronic logbook, i.e. an online system that keeps entries with texts or images. CSS
itself does not include an electronic logbook, but it can be linked to an existing site-specific system.

If alogbook isavailable at your site, several CSStoolswill allow usersto send text or screenshotstoit. The
Data Browser and BOY for example allow sending a screenshot to the logbook, while the alarm system
tools can send a description of currently active alarms to the logbook. This can be done directly from for
exampl e the context menu of aBOY display, without need to start an external tool to create a screenshot,
saving it to afile, then logging into the logbook to download the saved file etc.

org.csstudio.logbook

This plugin defines the API for making logbook entries as well as an extension point for the actual
implementation.

Code that allows logbook entry generation depends on this plugin and can query it for the presence of an
implementation. If noimplementation of thelogbook extension point isavailable, thelogbook functionality
should simply be disabled, for example by hiding corresponding menu entries.

org.csstudio.logbook.ui

This plugin provides aview for making simple text-based logbook entries.

org.csstudio.logbook.sns, ...

Site-specific plugins provide the implementation for creating alogbook entry. There must be at most one
such implementation. With no implementation available, the logbook functionality is simply disabled.
When multiple implementations are available, the logbook support will report an error.
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Chapter 29. Message History Browser -
org.cstudio.alarm.beast.msghist

Thepluginor g. cst udi 0. al ar m beast . msghi st isageneric browser for the message history. It
displays IMS messages that were written to the relational database by for example the tool described in
Chapter 33, RDB Logging - org.cstudio.sns.jms2rdb.

Figure 29.1. M essage History Browser

o

Message History 52

Start: -1 days End: now Times | | Filter

i

D TIME DELTA  TVPE TEXT STATUS SEVERL. CURRE.. VA. CREATETIME USER HOST  AP.. CLASS FLEN. *
59316 2008/12/02 09:55:19.769 alarm  STATE Loco.. RN o« She  pcd34.. Al

50315 2008/12/02 09:55:19.574 00:00:00 alarm  STATE Loto.. IR SR Shz  pci34. Ala.

50314 3008/12/02 09:55:13171 00:00:06 log  *Control Syste.. INFO 2008-12-02.. k2  kfm.. 55  orgc. Appli..
50312 2008/12/02 09:54:08.665 00:01:04  alarm  STATE oK oK oK B9 kOm. Al

50312 2008/12/02 09:54:08.645 00:00:00  alerm  STATE oK oK oK B9 kOm. Al

50311 2008/12/02 09:54:08.619 00:00:00  alarm  STATE oK oK oK B9 kPAm. Al

5310 2008/12/02 09:54:08.610 00:00:00  alarm  ACK B9 kAm. OS5

50309 2008/12/02 09:54:08.503 00:00:00  alarm  ACK B9 kPm. CS§

50308 2008/12/02 09:54:08.585 00:00:00  alerm  ACK b9 kdm. 55

50307 2008/12/02 09:53:56.279 000012 log  *Control Syste.. INFO 2008-12-02.. kB  kdm.. C55  orgc. Appli..
5306 2008/12/02 09:53:03.780 00:00:52  alarm  STATE toto.. |ESEE o« 2 69 kAm. Al

50305 2008/12/02 09:53:03.768 00:00:00  alerm  STATE Loco.. |HIBEN o« She  pcd34.. Al

50304 2008/12/0209:53:03.576 00:00:00 alerm  STATE Loco.. ISR SR : 2 k@m. Al

50303 2008/12/02 03:53:03.566 00:00:00 alsrm  STATE Loto.. |INEIGEN NESEN Shz  pci34. Ala..

50302 2008/12/02 09:52:40.071 00:00:22 log  *Control Syste.. INFO 2008-12-02.. k9  kOm.. 55  orgc. Appli..
50301 2008/12/02 09:52:34.387 00:00:05  alerm  STATE Loto.. |IEBEE o« She  pcd34.. Al

50300 2008/12/02 09:52:34.376 00:00:00  alarm  STATE toto.. |IEBEE o« 33. B9 kPAm.. Al

50209 2008/12/02 09:52:32384 00:00:01 alarm  STATE toto.. |EESEN vmor  33. B9 kPAm. Al

50208 2008/12/02 09:52:32370 00:00:00  alarm  STATE toto.. |NESGEN +mor Shz  pcd3M.. Al

50297 2008/12/02 09:52:13.385 0000:0¢ log " Control Sysic.. INFO 20081202.. kQ  kydm.. C55  oge. Appli..
50206 2008/12/02 09:51:58.461 000014  TALK  MAIOR alarm: ... Sh:  pcl34.. Al

50295 2008/12/02 09:51:58.441 00:00:00 alsrm  STATE et Loto.. (RN SR Shz  pci34.. Ala..

50204 2008/12/02 03:5L:58.370 000000 alarm  STATE cF st Loto... |HNEIGEN RGEN ::.. Ba  k@m.  Ala.

50203 2008/12/02 09:51:55.391 00:00:02  alerm  STATE CFST.. LOW.. MINOR MINOR  48. b9 kdm. Al

50292 2008/12/02 09:51:55.380 00:00:00  alarm  STATE CFST:.. LOW.. MINOR MINOR Shr  pcl3.. Ala..

50291 2008/12/02 09:51:55.371 00:00:00 TALK  MINOR alarm: ... Shz  pcl3M. Ala..

50290 2008/12/02 09:51:41.208 00:00:04  alerm  STATE ICSTi.. STAT. MINOR OK Shi.. 59 kOm. Al

50280 2008/12/02 09:51:41.284 00:00:00  alerm  STATE ICSTi.. STAT. MINOR OK She  pcd3.. Al

5283 2008/12/02 09:5140.175 000001 alarm  STATE Femp..  Loto.. [N ok 2 B9 kfAm. Al

5287 2008/12/02 09:51:40.164 00:00:00 alarm  STATE FEmp..  Loto.. |NSIEN oK Shz  pcl3M. Al

50286 2008/12/02 09:51:26.373 000013 alarm  STATE Femp.. Loco.. |G NESEN Sh:  pci3. Ala.

50285 2008/12/02 09:51:26.364 00:00:00 alarm  STATE remp..  Loto.. (IS RGN : 2 k@m.. Al o

By default, the tool displays all messages that were written in the last hour. Y ou can adjust the time range
viathe“Times’ button or by directly entering a start and end time, using for example astart of - 1 days
as shown in the above figure.

The“Filter” button allows you to restrict the message list to for example only log messages, i.e. messages
with TYPE equal to| og, and you can further limit the result to messages originating from aspecific HOST.

The context menu of the message table allows displaying the detail of a message, i.e. it can show all
properties of amessage. From the context menu you can also export al messages from thetableinto afile.

Note that there can be many messages, each having many properties. Displaying too many messages
would exhaust the available computer memory. By default, the tool restrictsitself to only fetching 100000
properties. With the average log message containing 9 properties, this equals roughly 11000 messages.
Y ou can adjust thislimit in the preference settings of the message history browser.
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Chapter 30. Archive Tools -

org.

csstudio.archive.engine and

related

30.1.

30.2.

30.3.

30.4.

30.5.

The Archive Engine uses plugins to allow customization. It was developed based on the idea of using a
relational database (MySQL, Oracle, PostgreSQL, ...) for storing both the sample engine configuration
and the archived data. By replacing for example the plugin that implements the “write” support, one can
store samplesin amodified RDB table format or even atotally different storage medium. See Chapter 10,
Archive Systemfor setup and usage of the archive tools.

org.csstudio.archive.engine

This plugin contains the archive sample engine code. Thisincludesthe code that connectsto PV's, samples
them by various means, as well as a web server to provide access to status information. To obtain the
sample engine configuration and to write samples to the actual storage, it uses interfaces from plugins
described in the following sections.

Theengine plugin also includesan Ar chi veEngi ne. pr oduct filethat isused to build the executable.
This product file selects specific implementing plugins, for example to create an RDB-based archive
engine. Sites that plan to build the archive engine for a different configuration or sample storage
implementation will need to create a different product file.

org.csstudio.archive.config

This plugin defines the API and extension point for reading an archive engine configuration. It provides
access to the list of groups, channels, and the sample configuration of each channel. The archive engine
uses this API to determine which channelsit should archive and how.

org.csstudio.archive.config.rdb

This plugin implements the configuration API for an RDB, meaning it reads an archive configuration from
MySQL, Oracle or PostgreSQL. It aso provides Ar chi veConf i gTool . pr oduct , a command-line
application that can be used to export a sample configuration into an XML file and (re-)import an archive
engine configuration from such an XML file.

By replacing this plugin with a site-specific variant, one could for example store the archive engine
configuration in a different table format or even an entirely different system like LDAP.

org.csstudio.archive.writer

This plugin defines the API and extension point for writing archive samples to a data store. The archive
engine uses this API to write samples to the archive.

org.csstudio.archive.writer.rdb

This plugin implements the sample writer API for an RDB, meaning it allows the archive engine to write
samplesto MySQL, Oracle or PostgreSQL .
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By replacing this plugin with a site-specific variant, one could for example store the archive engine
configuration in a different table format or even an entirely different storage system.

30.6. org.csstudio.archive.reader

This plugin defines the APl and extension point for reading archived data. It is for example used by the
Data Browser to obtain historic datafor a channel.

30.7. org.csstudio.archive.reader.rdb

Thispluginimplementsthe archive reader API for the RDB table structure used by the RDB-based archive
engine. When using an archive engine that writes to a different RDB table layout or even an entirely
different storage system, you will have to implement the archive reader API for that system.

30.8. org.csstudio.archive.rdb

This  plugin  defines the RDB table  structure that is used by the
org. csstudio.archive.config.rdb, org.csstudio.archive.witer.rdb and
org. csstudi o. archi ver eader . rdb plugins. It also defines the fundamental RDB connection
preferences for those plugins, i.e. the RDB URL, user name and password.
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Chapter 31. JMS Monitor -
org.csstudio.debugging.msmonitor

The IMS Monitor is a utility for monitoring raw JM S messages. It is adebug tool for developers.

Figure 31.1. JM S M essage M onitor

| JMS Monitor 2 1 =0

URL: alarm @ failover:(tcp://ics-srv02.sns.ornl.gov:61616,tcp:/ /ics-web4.sns.ornl.gov:61616,tcp: [ fics-srv-epicsL.ics.sns.gov:61616)?randomize=Ffalse

Topic: | TEST,PUT,LOG _ (Clear )

Server: ics-srv02.sns.ornl.gov/160.91.230.38:61616

Date Type Content

2009-02-19 14:50:05.339 |test USER=ky3, APPLICATION-ID=)M55ender, HOST=ky3mac.ornl.gov, TEXT=This

2009-02-19 14:50:06.246 |test USER=ky9, APPLICATION-ID=JMSSender, HOST=ky9mac.ornl.gov, TEXT=is

2009-02-19 14:50:07.133 |test USER=ky3, APPLICATION-ID=)M55ender, HOST=ky3mac.ornl.gov, TEXT=a

2009-02-19 14:50:09.142 |test USER=ky3, APPLICATION-ID=)M55ender, HOST=ky9mac.ornl.gov, TEXT=test

€ » 4k

Under its preferences, configure the appropriate IMS connection URL, see Chapter 11, Java Message
Server.

After entering aJM S Topic like LOG ALARM TALK etc., it will display received messages. It is possible
to enter alist of comma-separated topics.

For more, refer to itsonline help.
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Chapter 32. Application Launcher -
org.csstudio.navigator.applaunch

This plugin supports Application Launch configuration files which can then be started from the Eclipse
Navigator.

Figure 32.1. Application Launch files
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Most accelerator sites have some type of application launcher that lists the many specialized tools that
operators or experimenters can start. Users of several subsystem groups can create their own section of the
launch configuration. Sometools are listed more than once as shown for the Terminal tool in Figure 32.1,
“Application Launch files” because several groups would liketo list it in “their” section of the launcher.

This plugin alows using the Eclipse Navigator view as such alauncher. The navigator aready displays
all workspacefiles, and can for example open the operator display editor or runtime for display files. Itis
thus abasic launcher where users can arrange the files in projects and sub-directories and then launch the
associated CSStools. Using linked folders, one can create shared as well as user-specific arrangements.

The use of the Navigator as a launcher complements the CSS menu bar: The menu bar has a comparable
limited size and fixed arrangement. It lists the tools built into CSS that many users need. Each CSS tool
typically shows only once in the menu bar.

A launcher configuration can be much bigger, listing many external tools. Some entries like the launcher
for a terminal window can appear in multiple sub-directories of the launch configuration because each
subsystem group of users can create their own section of the launch configuration.
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32.1.

32.2.

Basic Usage

End users ssimply double-click a launch configuration file in the Navigator. Similar to the way double-
clicking a display file opens the operator interface tool, opening a launch configuration file will start the
associated external application.

Eclipse remembers the last action on afile. If the user had previoudly edited a launch configuration, i.e.
opened it in an editor instead of executing it, Eclipse will remember this and again open the editor on
the next double-click. In this case once right-click the launch configuration file and select Open W t h,
thenLaunch Appl i cat i on to executeit. From now on the double-click will also default to launching
the application.

Users can create new subsections of the launcher by creating new file foldersin the Navigator:

* Right-click on the parent folder
» Select New, O her. ., section Gener al , type Fol der
 Enter name of new folder

Since launch configuration files are still files, they can be moved, copied, renamed like any other filein
the Navigator.

Creating a new Application Launcher

Configuration File

32.3.

* Right-click on the parent folder
» Select New, Ot her . ., section Launcher, Appl i cati on Launch Confi guration

» Enter afile name, for example Ter mi nal . Thefile extension . app will be added automatically, so
the resulting launch configuration file would be Ter i nal . app

» Onthe next page of the Launch Configuration editor, enter the command to launch, for examplext er m
orcnd. exe. You may also select anicon.

* PressFi ni sh.

» Execute the launch configuration via right-click on the file, selecting Open W th, then

Application Launcher. From now on the double-click will aso default to launching the
application.

Examples for commands to launch

The command to launch can be anything that is also executable from a shell or command prompt. One
exampleis starting a shell window for entering such commands.

On Windows, this could be cnd. exe whichisin the “PATH%

On Linux, it could be xt er mif onthe $PATH, or better / usr/ bi n/ X11/ xt er mor asimilar complete
path.

On Mac OS X, one could use / Appl i cations/ Utilities/ Terni nal.app. Beware: Both the
Launch configuration file names and the Mac OS application directories use an extension * . app. Inyour
CSSworkspace you can create afile Ter m nal . app that contains the launch configuration for the Mac
OS X terminal window application / Appl i cations/ Utilities/ Term nal . app. Running that
launcher in CSSwill then start the Mac OS X terminal application.
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If you want to launch a program that requires additional command-line arguments, you can create a batch
fileor shell script to invoke the program as desired and then use that batch file or shell script asthe launcher
command.

On Windows or Mac OS X the command can a so be the path to afile where the operating system knows
how to handle that file. For example, if double-clicking on a*. doc file will open MS Word on your
computer, you can use the full path to such *. doc files as launcher commands. When activating such a
command, the operating system will open MS Word with the document.

32.4. Editing an Application Launcher
Configuration File

To edit an existing launcher configuration file:

» Right-click onthe*. app file that you want to edit
e Select Open Wt h,thenApplication Editor.

Figure 32.2. Configuration Editor

( : Launch Configuration = £
Command: word.exe
Icon: 2 run
El console
@ 7 edit
i work
‘= cliphoard
Custom:
[ OK ] | Cancel |

The launcher configuration editor, see Figure 32.2, “Configuration Editor”, alows you to modify the
command to execute and to select a different icon.

32.5. Application Launcher Configuration File
Details

If you create launcher configuration files by other means, you need to be familiar withits XML file format.

The application launcher configuration file name must end in . app. It must be avalid XML file with an
appl i cati on root element and acomrand:

<appl i cati on>
<comuand>/ pat h/ t o/ t he/ command</ conmand>
</ appl i cation>

The command should be the path to a command. On MS Windows and Mac OS X, the command may
also the path to afile that the operating system can open. For example, it could be the path to a Microsoft
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Word document and invoking the command would then open that file in Microsoft Word on a PC or Mac
that has MS Word available.

The launcher configuration file may include an optiona i con:

<appl i cati on>
<comuand>/ pat h/ t o/ t he/ command</ conmand>
<i con>i con_i nf o</i con>

</ appl i cation>

Theicon info can be the following:

e icon:clipboard,icon:consol e,icon:edit,icon:run,icon:text,oricon:workto
select built-inicons. The default isi con: run.

» A path to an icon file within the workspace. In an operational setup one might prepare a shared
icon folder like CSS/ Shar e/ i cons, and then use an icon path like CSS/ Share/i cons/
sone_i con. gi f asalauncher icon.
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Chapter 33. RDB Logging -

org.

33.1.

33.2.

33.3.

cstudio.sns.ms2rdb

The plugin or g. cst udi 0. sns. j ns2r db isatooal that listens to IMS messages from the log, alarm
system or other CSS applications and sends them to the RDB.

This tool uses an RDB schema for messages that extends the basic schema described in Section 11.5,
“JMS logging to RDB” by adding the following commonly used message properties to the MESSAGE
table itsdlf:

» TYPE: The message type, for example “log” or “alarm”.

* SEVERI TY: The severity of the message, for example “ERROR” or “MINOR”.

» NAME: A name associated with the message. For “log” messages, thisistypically the name of the Java
method that logged the information. For “aarm” messages, this is the name of the Process Variable
that triggered the alarm.

Relational Database Setup

The dbd sub-directory of the plugin sources describes the RDB schema for MySQL, Oracle and
PostgreSQL.

Building the Tool

Use the JMS2RDB. pr oduct fileto generate the binary.

Running the Tool

You configure the connection parameters for JMS and your RDB via a plugin customization file as
described in Chapter 6, Hierarchical Preferences. Refer to the file pl ugi n_cust omi zati on. i ni
included in the IMS2RDB plugin sources for an example.

Once running, the IMS2RDB tool provides a web browser interface as a basic status monitor under the
URL
http://1 ocal host: 4913/ mai n

The port number can be adjusted in the preference settings of the tool. To connect from another computer,
replace| ocal host with the name of the host that is executing the tool.

Figure 33.1. JIMS-2-RDB Web Interface
JMS to RDB Sender 3.0.0.20110701

Message Count: 9

Last JMS Message

HOST guest-pcl6

APPLICATION-ID Css

CLASS org.csstudio trends databrowser2 model PVItem

NAME pvValueUpdate

SEVERITY FINE

TEXT PV sim://sine update 2011/07/04 09:59:17 590000000 2.939 MINOR, High
CREATETIME 2011-07-04 09:59:17.590

TYPE log

USER Kay

-Main- -Versions-
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The main web page will look similar to Figure 33.1, “JMS-2-RDB Web Interface”, displaying the last
message that was received and written to the RDB. In case of errors, an addition “Last Error” section will
display for example the last database access error.

To stop the toal, access the URL

http://1 ocal host: 4913/ st op
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Chapter 34. Web menu -

org.

34.1.

csstudio.ui.menu.web

The plugin “org.csstudio.ui.menu.web” adds a Wb entry to the CSS menu which allows users to access
web sites related to the control system.

As agrowing number of control system related tools become web-based, this allows easy access to them
from within CSS.

Figure 34.1. Web menu

[: CsS = | B S
File Edit Window Help
1 Display r |- - ¥
= Alarm 3
@ Googld Diagnostic Tools 4 =7
Debugging 3
i - N
« . Utilities 3 B
Trends 3 i
& WebLinks 3 Local C55 Web Site
i-|  Preferences... i
Google
GO \..___)8 l€
“ 1 ¢
[hd
Not logged in
—— = =)

Depending on the operating system and the preference settings under Gener al , Web  Br owser , the
web pages will open in aweb browser within the CSS workbench or in an external web browser.

Configuration

The web links are configured by the CSS maintainer for each site via preferences of the
“org.csstudio.ui.menu.web” plugin.

The example web menu from Figure 34.1, “Web menu” was created with the following configuration
placed inthepl ugi n_cust om zati on. i ni of the product:

# Selects the web links to show and define their order.
# When left blank, there won't be any web |inks.
or g. csst udi o. ui . menu. web/ webl i nks=l ocal css googl e

# Define the Label and link for each web I|ink.
# Only those listed in ...weblinks above are actually used!
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# Link to the | ocal CSS web site where users can downl oad CSS,
# | earn about updates etc:

org. csstudi o. ui . menu. web/ | ocal =\

Local CSS Wb Site| http://ww. my-institute. edu/css/

# The main CSS web page on Source Forge
or g. csst udi 0. ui . menu. web/ css=\
CSS WKki | https://sourceforge. net/apps/trac/cs-studio

# Exanpl e for other useful I|inks
or g. csst udi o. ui . menu. web/ googl e=Googl e| htt p: / / www. googl e. com
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Chapter 35. Chat -
org.csstudio.utility.chat

35.1.

35.2

35.3

The Chat tool isabasic online group chat client for CSS. The emphasisison usein acontrol room context:

 Easily log onto control room chat group.
» Simply exchange screen-shots and files.

Technically, it isan XMPP chat protocol client that can communicate with other clients that support the
same protocol (Pidgin, Google chat, Mac OSiChat, ...).

Figure 35.1. Chat Client (left) communicating with “Pidgin” (right)

G css s B % |y HEI
File Edit CS5 Window Help Conversation Options Send To
e = - B -
£3 EE i = @
[ | il OPIEditor |2 Data Browser e
& Group Chat 53 =5 [9:00:55 AM) accl-oper_ics-opi2 [accl-aper ics- - 3 people in reom
= opi2@localhost/css] entered the room. (o) accl-oper_ics-opi2
oz | Participants Name:  sccl-oper ics-opid Password: sesssesssssss: - [8:01:03 AM) accl-oper_ics-opiZ: Starting the ramp... B
N & e oni2 = esrople Staring e e 1 ) accl-oper ics-opid
& accl-oper jcs-opi. 2: Starting the ramp... L 3:01:36 AM) accl-oper_ics-opi2: Wait for station 4 8 b
b accl-oper_ics-opid cl-oper_ics-opi2: Wait for station 4 19:01:48 AM) fred: How much longer?
s fred d: How much lenger? . [8:01:53 AM) accl-oper_ics-opid: Maybe 10 minutes
o i4: Maybe 10 minutes
i 2. OK donel E 2:02:29 AM) accl-oper_ics-opi2: OK, done!
<d: Can you send screenshot? [2:02:37 AM] fred: Can you send screenshot?
accl-oper_ics-opid: Yes, hereit is [9:02:45 AM) accl-oper_ics-opik: Yes, here itis
: * (9:02:45 AM] fred: Thanks!
Send:
[A]Font | dk Insert | (&) Smile! | @ Attention!
Not logged in

Basic Usage

Start the chat client fromthemenu CSS, Uti liti es, G oup Chat.

The suggested user name that isinitially displayed in the Name: field of the chat tool isthe name of the
user logged onto the computer suffixed by the network name of the computer. The default password will
be a dollar sign followed by the user name, and the tool will attempt to create an account for that user
and password on the chat server. The ideais that most users can simply press the “Return” respectively
“Enter” key in the user name field to log on with the suggested user name and password. Advanced users
may enter a user name and password that was registered with the chat server by other means.

Once connected to the group chat, you can see other participants who are connected to the chat in the
Par ti ci pant s list. Enter text to send in the Send: field, completing lines to send with the “ Return”
key.

Sending Files

By right-clicking on one of the entriesin the Par t i ci pant s list you can access a context menu that
allowsyou to “Contact” another chat participant. A separate chat panel will open for communicating with
only that user, outside of the group chat. Note that the other participant will be asked if she accepts the
invitation to an individual chat, and may decline.

Individual Chats

By right-clicking on one of the entriesinthe Parti ci pant s list you can access a context menu with
options*“ Send File” and “ Send Screenshot”. When sel ecting to send ascreen-shot, animage of your current
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35.4.

35.5.

desktop will be sent to the receiver. When sending afile, you will be prompted for the name of the file
that you want to send. Note that in either case the receiving participant of the chat will be asked if she
accepts the file that you sent, and may decline.

XMPP Server Setup - Openfire

XMPP is an open technology for real-time communication. More information can be found at http://
xmpp.org, including lists of XM PP server implementations and other chat clients compatible with XM PP.

Openf i r e, availablefrom http://www.ignitereal time.org/projects/openfire, isan open source, Java-based
XMPP server for Windows, Linux and Mac OS X. For Windows, it includes an executable bi n/
openf i re. exe to start and stop the server and to accessitsweb interface viaa“ Launch Admin” button.

When starting Openfire for the first time, you need to configure the following viaits web interface:

» Domain - Set to either | ocal host for initial tests on one computer, or set to the complete and correct
host name.

 Database - Selecting the “embedded” database seems to work fine.

» Administrator account - Use for example “admin@Ilocalhost” and a password of your choice.

From now on, to log into the admin web interface of Openfire, you have to use just “admin” and the
password that you configured, not “admin@local host”!

In the Openfire online admin interface you should check the setting under “Server”, “ Server Settings’,
“Registration & Login”. By default, users should be alowed to automatically create new accounts. The
CSS chat client will use this option to attempt automatic account creation with the suggested user name

and password as described in Section 35.1, “Basic Usage”. If you choose to disable automated account
creation, you need to create user accounts in the Openfire admin interface.

The CSS chat client expects to connect to a chat room called “css’. From the Openfire online admin
interface, select the “Group Chat” tab. Press “ Create New Room”:

» Enter css astheroom ID.

* You will also need to enter aroom name, description and topic, which you can all set to “CSS”.

* Under Show Real JIDs of Gccupants to:,sdect“Anyone’. Thiswill allow the chat clients
to directly contact chat group participants for individual chats and file exchange.

» Before you save the room settings, take note of the full name of the group chat. It should use the chat
room ID followed by @ onf er ence and the host name of the server, similar to

css@onf erence. | ocal host
To reset the Openfire configuration, for exampl e after forgetting the admin password, stop openfire. Inthe

fileconf/ openfire.xm , locate the set up entry. Set it to f al se, start Openfire again and when
you now access the admin web interface, you can configure a new admin password.

Chat Client Settings

The CSS chat clients has the following preference settings:

* chat_server - Host name that runs the chat server, for example “localhost”.
 group - Name of the chat group to join, for example “css@conference.localhost”.
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35.6. Example using Pidgin

Pidgin, available from http://pidgin.im, is an open-source chat client for various operating systems that
can be used to test an XM PP server setup.

To configure Pidgin for a connection with Openfire, use the Pidgin menu bar to create an account with
the following settings:

 Procotol - XMPP

» Username, password - Either enter a name and password that has already been added to Openfire, or
enter a new name and password with the option to “ Create this new account on server”.

» Domain - Enter name of XM PP server host, for example “locahost”.

In the “Advanced” account setup panel, check that the XMPP connect port is set to 5222 and the file
transfer proxiesis set to the host name of your XM PP server port 7777, for examplel ocal host : 7777.
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Appendix A. Docbook

This document is written in DocBook. The Docbook XML format offers a single-source platform for
generating HTML, PDF and other outputs. The generated HTML isvery minimal, much less verbose than
for example the HTML generated by word processors.

There are many online resources for the DocBook syntax, for example http://www.docbook.org/tdg5/en/
html/docbook.html. While these nicely describe the syntax, | had a hard time finding a concise description
of atool set for translating DocBook into HTML or PDF. Thefollowing seemsto work on Linux and OS X.

A.l. Example Document

Thisis an example document:

<?xm version="1. 0" encodi ng="UTF-8"?>
<book xm ns="htt p://docbook. org/ ns/docbook" version="5.0">
<title>Very sinple book</title>
<chapt er >
<title>Hello</title>
<para>Hel | o worl d! </ par a>
</ chapt er >
</ book>

Most real-world documents would actually be split acrossfiles, for exampleaexanpl e. xni :

<?xm version="1. 0" encodi ng="UTF-8"?>
<book xm ns="http://docbook. or g/ ns/ docbook" version="5.0"
xm ns: xi ="http://ww. w3. org/ 2001/ XI ncl ude" >
<title>Very sinple book</title>
<xi:include href="chapter.xm" />
</ book>

..whichincludesachapt er. xm using XInclude:

<?xm version="1.0" encodi ng="UTF-8"?>

<chapter xm ns="http://docbook. org/ ns/ docbook" version="5.0">
<title>Hello</title>
<para>Hel | o worl d! </ par a>

</ chapt er >

A.2. Style Sheets, Processor

XSL trandations are used to convert the DocBook XML into other formats. The necessary set of
style sheets, for example the version docbook- xsl - 1. 76. 1, can be downloaded from http://
sourceforge.net/proj ects/docbook/files.

In addition to the style sheets, a processing tool that can apply XSL trandations to XML documents is

required. Linux and Mac OS X aready include such atool, namely xsl t pr oc. For Windows, you need
to find such atool.

A.3. Generate HTML

HTML is generated by simply applying the appropriate translation:

124


http://www.docbook.org/tdg5/en/html/docbook.html
http://www.docbook.org/tdg5/en/html/docbook.html
http://sourceforge.net/projects/docbook/files
http://sourceforge.net/projects/docbook/files

Docbook

xsl tproc /path/to/docbook-xsl-1.76.1/htm /docbook. xsl \
exanpl e. xm  >exanpl e. ht m

A.4. Generate PDF

Fundamentally, PDF is created by first trandating the DocBook XML into an intermediate format like
LaTeX, thenusing LaTeX to generate PDF. A very convenient intermediate format is X SL-FO becausethe
free, open source Apache JavaFOPtool can perform thetransformation to FO and render theresult as PDF.

After downloading and installing Apache FOP, use a command like this:

fop -xsl /path/to/docbook-xsl-1.76.1/htm /docbook. xsl \
-xm exanpl e.xm -pdf exanpl e. pdf

A.5. Options

Both xsl t pr oc and f op support processing options that influence the generated outpuit:

html.stylesheet Set to the name of a Cascading Style Sheet. Only appliesto HTML output.
generate.toc Set to 0 to disable table of contents.

generate.index Set to 0 to disable index.

chapter.autol abel Set to 0 to disable numbering of chapters.

For xsl t pr oc, they are passed asxsl t proc --stringparam parm val ue ... Forfop,use

fop -param parmvalue ...
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