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EPICS Development in Eclipse
Overview

B The CDT Plug-in supplies most of what you need
— It supports C/C++ Standard Make
— EPICS builds via Make
— QED
B The Team support may be useful if you use CVS for EPICS
B The EPICS IDE Plug-in is designed for new and casual users
— Especially IOC developers / maintainers
— Provides New Project and New Application Wizards
* Based on EPICS MakeBaseApp
B More Wizards are envisioned
— Adding and configuring support modules, etc.



CDT
Necessary Ingredient

M |s supposed to be comparable to JDT but for C/C++

B Primarily it runs Make
— You supply the Make
— Can be C/C++ Standard Make (Just runs Make on your Makefile)
— Or C/C++ Managed Make (Decides what needs to be built)

m Editor
— Has Content Assist, Syntax Highlighting, other modern features
— Does not have a good indentation engine, customization
— Far less developed than the JDT Java editor
— You probably want to turn off Build Automatically

B EPICS base and applications can be built and run on Windows
— Using Cygwin tools (cygwin-x86)
— Using Microsoft tools (win32-x86)

k — Can build for VxWorks, as well (cross compile)



C/C++ View

B The C/C++ View from CDT is similar to the Navigator View
B Shows icons on the files for errors, warnings, etc.
B Easy to do builds from this View
® Displays only elements relevant to C and C++ projects
— Does not show other properties
 In particular, EPICS IDE properties
B The EPICS IDE New Application Wizard does not work in this view
— The reason is beyond the scope of this presentation
« Cannot find the project
* Reason is that the tree items are CProject, CContainer, etc.
* The real items are IProject, IFolder, IFile (Subclasses of IResource)
* CProject is not an instance of IProject
k « Cannot use IResource.getProject()



Real-Life IOC Development
APS Front-End IOCs in Eclipse

B As checked out from CVS

++ - st.emd - Eclipse SDK =] 3]
e Edit Refackor Mavigate Search Project Run RCPBook  Window Help

wlg-8-E-g-%-0-a- & |T AT G- - i | B i+ ”

[

Iy CIC++ P Navigakar =0 st.omd 52 -
FO NS 1shellPromptSet "ppce0d fedSs> ™ -
45 wBase 3.14.2 Branch R3-14-2_branch [phoshus.aps. :
5 »Base 3.14.8.2 R3-14-8-2 [phoebus.aps.anl.gov] 3|< cdCommands
4% >Extensions [phoebus.aps.anl.gov] 4
et S< ../nfsCommands
(= Includes £< ../envParams
(i corfig 7
1y Fehpp Zed top
Bl (2 incBoot £
[y Access 101d < bin/ppee04/ioccCore
(& bootlag 111d < bin/ppeé04/ felpplib
(yy ocfe0t e
[ incfed2 13

[y locfed3

14 iocLoghisable=1
(= locfed
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[ iocfelé 1
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Gy locfe0s i9ed share
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iy Makefile 1.1,1.1 (ASCIT -kkv) last modfied 3(17/06 5:46 FM
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-y Makefile 1.1.1.1 (ASCII -kkv) name Front End 10Cs
425 Sinchmms Local path JFront End 10Cs

< i &l

} {Frant End I0Cs




Managing an IOC on Several Platforms
Including VxWorks

B You can build on the platform you are on and cross compile
B This IOC was built

File Edt Refactor Mavigste Search Project Run RCPBook ‘Window Help
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(= iocbmms-Cygwin-x86

L Maksfile 21
[ access.security ZZed top
B cdCommands z3# Load for 5-BM
- [F] st.omd Z4dbLoadRecords ("db/ScanEnable.dh”, "a=05,b=EN")
[ & Makefile 25
|=] nfsCommands ZédbLoadRecords ("db/digitelS00.dh", "a=05,b=EN,c=
B lib z7dbLoadRecords ("db/digitel500.dk"”, "a=05,h=EN, c=
2} ES‘UC""?”'S*PP Z8dbLoadRecords ("db/digitelS500.dh", "a=05,b=EH,c=
| & Makefile SOARLAAARerArAa iMARAAirire 1 BAN AWM Ma=N5 h=RW ~=
= Makefilen ﬂ
Frablems | = Properties 22 Cunsole‘Progress‘Error Log‘Search‘ T ¥~ =0

Propert: | value |

I I 2 items selected




HOST ARCH

B The environment variable HOST_ARCH (or EPICS _HOST_ARCH) needs

to be set for builds

— Used by Make to determine the platform
B Suggest setting it in the Preferences for C/C++

type Filter bext

- General

- Appearance

-~ Build Consale

- Code Formatter
[+ Debug

[+ Editor

- File Types

- Indexer

[ Make

[=)- Makefile Editor
i - Settings

~Managed Build
- Parser

- PathEntry Yariables
- Help

- InstalljlUpdate

- Java

- Plug-in Development

- Readme Example

- Run/Debug

- Team

- Template Editor

- Undo Preferences

[ (] )

-

New Make Projects

1ol x|
R

Specify the settings used as defaults by the New Standard Malke Project creation wizard,

Ervironment used For make builder

Make Builder ~ Enwironment IErrnr Parsers I Binary Parser I Discovery Options I

Environment variables to set

Wariable

I Walue Mg |

® EPICS_ HOST_ARCH

4

in-x86
T Select... |
Edit... |
REmove |

i+ pppend environment ko native environment

" Replace native environment with specified environment

Restore Defaults | Apply




CVS
Optional Ingredient

B The Eclipse CVS support is good

B Eclipse has fixed ideas about how projects are organized and where the
files are located

— | would like MEDM, StripTool, etc. to be separate projects
— | found it hard to checkout:

 extensions/config
 extensions/configure
 extensions/src/medm
and have MEDM be in a separate project but in the same directory




EPICS IDE Plug-in
Supplemental Ingredient

B Designed to make it simple to manage 10Cs

— Especially for new and inexperienced IOC managers

— Or those that have other responsibilities

— Aim is to provide Wizards to ease and speed development
B Most of the work is done by CDT and the EPICS build system
B EPICS IDE has its own nature plus C/C++ natures

— Thus it has all the features of a C/C++ project and more of its own
B Relies on EPICS MakeBaseApp to create new projects and applications
B [s not limited to IOCs

— Will also do applications

— Actually, anything with a template MakeBaseApp understands



MakeBaseApp

B A Perl script that has come with base since at least R3.13.0.beta4
— Creates directories
— Copies template files
— Expands macros in the files
B Has several templates, depending on the version
— Support
— 10C
— Example (Support plus IOC)
— caClient
— caServer
B Varies by EPICS base version
— Thus it is better to run it than rewrite it in Java
k — The EPICS IDE has to exec it and read its output



EPICS IDE
New Project Wizard

: : B
B You can make a simple project or

EPICS Project

exam p I e p rOJ e CtS Create anew EPICS project

Project name: I SLAC Demo

— Example Application (xxxApp)
IV Use default

B Exam p | e I O C (I O nyy) Diractory: | C:fDocuments and Settingsfevans{iy Documerts/Edipse runkime-workspace /SLAC Demo
. If examples are Selected’ you SpeCify: ~Example common parameters

EPICS base: | Ciepicsibase314Eclipse

Target architecture: W
— EPICS base

I sSpecify Template TOP

— Target architecture (HOST_ARCH) e ]

—Example application

— Names and Other parameters [V Make example application

L,

2 =
3 3
z =
Z =
8 @

Application name: | slac slachpp
B Choose from available types and [
architectures s |

B Dialog is populated from i
10C boat bype: lm

—_ M ake B aS e Ap p 10C argst architacture: [ cyawin36 v

— Looking at what is built in base

B Dialog checks responses are valid o L Lan o




Result of New Project

il
File Edit Refackor Mawvigate Search Project Sample Menu Fayorites RBun RCP Book Window Help

Ici-Falm |8 |g-a&- - - |%-0-%- @y |[W |8 |G- -

ﬁ %CJ‘C++ E},Resource

%CJ’C++ Projects &3 | Navigakor =0 =0

A

=

El-=% 5LAC Demo
E‘B configure

- | =] CONFIG
= COMFIG_APP
Makefile
RELEASE
RULES

=l
L@

- [= incdemio
| g Makefile

5] st.emd

| g Makefile

E-= slacApp

E-=Cb

| @ Makefile

- dbExamplel.db
dbExamplez.db
dbSubExample.db

w
A

I

g
E]
E]
E]

B-E&
dbSubExample.c
derviixSaft.c
slacHello.c
slacMain. cpp

€] xxxRecord.c

| g Makefile

: dbSubExample.dbd

= = )

-
3)
3)
-
-

sncExample.sth

sncProgramm.st

wxxRecord.dbd
- wxxSupport, dod

| g Makefile

| Makefile

#'../ . /binfocyowin-x86/ s lac

|»

## You may have to change slac to something else
## everywhere it appears in this file

#< envPaths
## Register all support components
dbLoadDatabase ("../../dbd/slac.dbd”, 0,0)

slac_registerRecordDevicelriver [pdbbase)

## Load record instances

dbLoadRecords (™. ./../db/dbExamplel.db”, "user=evansHost™)

dbLoadRecords (. ./ ../ db/dbExampleZ . db", "user=evansHost, no=1, scan=1 second"”)

dbLoadRecords (™. ./ ../ /db/dbExample .db", "user=evansHost, no=z, scan=z second") o
dbLoadRecords (™. ./ ../ /db/dbExampleZ .db", "user=evansHost, no=3, scan=5 second™)

dbLoadRecords (. ./ ../ /db/db3ubExanmple.dh™, "user=evansHost ™)

## Set this to see
f#rar mySubDebug 1
4

messages from mySub

Problems | & Console 52 lProperties|

EPICS IDE

ioc
Support
Valid iocBoot tLypes are:
example
ioe
Mar 20, 2006 13:31:55.942 111 done
Mar 20, 2006 13:41:23.176 Running:
perl c:fepics/baseil4Eclipse/bin/cyguin-«86/ makeBaselpp.pl -t example slac
Mar 20, 2006 13:41:26.426 411 done (Return code a)
Mar 20, 2006 13:41:26.426 Running:
perl c:/fepics/basedl4Eclipse/bin/cyguin-«86/makeBaselipp.pl -a cygwin-x86 -t example -p sl
Mar 20, 2006 13:41:27.082 Al11 done (Return code a)

[Return code a)

-

< |

o

Writable: Insert 1:1




EPICS IDE
New Application Wizard

B Add to the project via the New menu on a
selected project, folder, file, etc.

— e.g.add an I0C
M Dialog is populated from
— Project properties
— MakeBaseApp
— Looking at available builds

EPICS Application

Create a new EPICS application

B
EFICS

[,

Project name: SLAC Dema

—Example common parameters

EFICS base: | ciiepicsibase314Eclipse

Target architecture: Icygwin-xBS vl

[ specify Template TOP

Template TOP: |

Erowse, ., |

Erowse. ., |

—Example application

I Make example application

Application name: |slac slacapp
Application type: I example vl

—Example IOC
¥ Make example IOC
I0C name! |demo2 incdemnoz
I0C application name: | slac slacipp

I0C boot bype: I example vl
I0C target architecture: Icygwin-xas vl




EPICS IDE

Preferences and Properties

B Preferences exist to set defaults
— Window | Preferences | EPICS IDE
B Properties are set for a project
— By the New Project Wizard or by the user

! Preferences

I tyvpe Filker text vl

[#- General

- AfA Preferences

- ananas.org xM

[+ Ant

SO+

EPICS IDE
Favorites

- General

- Help

- Install{Update

- Java

- IProbe

- Keys

- Plug-in Development
- Readme Example

- RunfDebug

- Sample Preferences
[+ Team

- Template Editar

- Undo Preferences

I
L

e
[

o)
[#

el
[

el
[

hel
[

e
[

EPICS IDE

=101 %]
G- D

EPICS IDE Preferences
EPICS base:

Target architeckure:

™ Specify template top:
Template top:
Application name:
Application type:

1OC name:

IOC application name:
IO bype:

IO barget architecture:

| cilepicsibase

Erowse,.. |

| cyawin-xae

Browse, ., |

I Evans

| exanple

I Evans

I Evans

| exanple

| Cygwin-xG6

i Properties for SLAC Demo

bype filker test VI

Irfo

Builders

CJC++ Documentatio
CJC++ File Types
CJC++ Include Paths
CJC++ Indexer
CJC++ Make Project
CJC++ Project Paths

Favorite Propetties
Project References
%M Properties

4] | B

EPICS Project

=loix|

IR

Project name:

SLAC Demo

Project direckory: i /Documents and Settings/evans/My Documents/Edipsejruntime-workspace/SLAC Demo

EPICS base:

™ Specify Template TOP
Template TOP:

Target architecture:
Application name:
Application bype:

I0C name:

I0C application name:
IOC bype:

IO target arch:

I c:\epicsibase314Eclpse

I Cyigwin-x86

I slac

I example

I demo

I slac

I example

I Cyigwin-x86

Restore Defaults |

Anply |




EPICS IDE
Help

B Help is implemented as separate plug-in (gov.anl.epics.ide.help)

I L=
Search: |:| m Search scope: All kopics

Contents & Q@ B || EPICS IDE Guide - = | E% ¢u = g
 CDT Plug-in Developer Guide = . =
@ C/C++ Development User Guide Gettlng Started EPIB
@ EMF Programmer's Guide %

@ EMF Service Data Objects {SDO) Programmer’ o Overvew

@ The Official Eclipse 3.0 FAQs - Arthorne/Laffra o MakeBaselpp
@ GEF and DrawZ2d Plug-in Developer Guide L] m
@ online Help Sample o CVE Setup

&

* ¥isual Editor for Java User Guide
@ XSD Programmer's Guide
@ RLCP Book Samples Manager
@ Jprobe SWT RCP Help
@ Test TOC
EPICS IDE Guide
[ERRE ctting Started
= [ overview
[ motes

[E MakeBasespp

B CjC++ setup

B s setup
= L3 Tutorial

B Mew Project Wizard

B Mew Application Wizard
= [ Reference

B Mew Project Wizard

B Mew Project Wizard
@ Hyperbola Help




EPICS IDE
Feature

B The EPICS IDE is implemented as a Feature with an Update Site

x

Search Results
Vv
Select features to install from the search result list. 5 —
—y N
) 4
= About Eclipse SDK Select the Features tao jnstall:
Eclipze SDK Deselect Al |
(00 EPICS IDE
Version: 3.1.2 [Mare Info |
EFICS IDE 0.0.0 hdl
Build id: M20060118-1600 . @
Properties |
(c) Copyright Eclipse contributors and others 2000, 2005, All rights reserved.
Vigit http:/fwww. edipse.org/platform Select Required |
This product includes software developed by the Error Details |
Apache Software Foundation http: /fwww.apache.org/ —

ﬂ EPICS EPICS IDE

1 of 1 selected.

[V Show the latest version of a feature anly
Feature Details i Plug-in Details | Configuration Details

™ Filter features included in other Features on the list

< Back I Mext = I Eimish Cancel




VisualDCT
Implemented as an EPICS IDE Editor

B Currently vaporware

File Edit Refactor

=0l x|
Mavigake Search Project Sample Menu Favorites Run RCP Book  Window Help
lci-dgll & @ |g-6-d-G-|%-0-%-|®s |0 |E88 [0 &-0 -
| f@cic++  [5Resource
CJ]C++ Projects | ©5. Mavigator 23 =0 m =5
ers T

=
b‘: AddProject L = =
125 5LAC Demo
El-[= configure
e [F] COMFIG
| COMFIG_APP

{ RULES_DIRS
RULES_TOP
RULES.inc

& Makefile
=| .cdtproject
|= .project
@ Makefile

Prablems | Consale | = Properties &2 E 3=:=> ~ =08
Fropert: | Walue -
= Info

derived false

editable true

last modified 3/21]06 11:37 AM | |

linked false

location C:iDocuments and SettingstevansiMy Documents\Eclip o
« T | _'lJ

| ‘Wiritable Insert 101




Rich Client Platform (RCP)
Overview

“Rich Client” is a term from the early 1990’s that distinguished applications
built with Visual Basic and the like from “Console” or “Simple” applications

Eclipse is particularly suited to Rich Client applications

The possibility of using the Eclipse platform for applications was there from
the beginning, but foreshadowed by its use as an IDE

— In the early days it required hacking to make Rich Clients
RCP is now (as of Eclipse 3.1) supported by the interface and encouraged
You essentially use Eclipse as a framework for your application
— You inherit all of its built-in features
— As well as those from other community plug-ins
You include only the plug-ins you need
|s a very extensible development platform
— You can use plug-ins developed by others as needed
— Others can use yours and extend them



Eclipse
As a Java IDE

B Primarily for Java developers, not users
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Eclipse
As a Rich Client Platform

B Looks like an application, not an IDE
B Inherits a lot of functionality
— Persistence (Properties and Preferences)
— Help
— Featured About dialog (like Eclipse’s)
— Splash screen
— Dockable windows, and much more ...

== Iprobe SWT RCP =10] x|

Z- . JProbe {Swing) =10] x| File JProbe ‘Windows Help
Filz  Help J @ i
P hame: IEVEHS:CEID P Mame: Ievans:calc
Walue: 4 Yalue: >
Adjust | I Adjust | PY Info |
ICDnnected and Martaring Connecked and Montoring
Java Application RCP Application



AWT vs. SWT
You have to decide

B AWT / Swing (Abstract Windowing Toolkit)
— Write once, run anywhere
— Formerly ugly, with bad performance
— Now look and work well
— Use garbage collection
— Come with the JDK and JRE

B SWT / JFace (Standard Window Toolkit)
— The important fact is that Eclipse uses SWT, not AWT
— Supposed to look better, run faster
— A thin wrapper around native widgets
— SWT components must be disposed (vs. garbage collected)

« Owing to need to free native resources
— Need JNI libraries for each platform
k — Distribution is through the Eclipse Foundation, not Sun



AWT vs. SWT
More Considerations

M [t is not easy to convert between them
B The SWT look is not obviously better
B The performance difference may not be there either, today
M Eclipse uses SWT
— They are supposed to mix and match, but ???
B Sun is unlikely to include SWT support in the JDK and JRE soon

oy JProbe ('S\'o'mg} E]@ . JProbe {Swing} o =] |
File Help Filz Help
P Mame: | evansicalc P Mames: Ievans:calc
alue: (5] alue: 4
[ agust | [ o] st | o |

onnected and Montoring lConnected and Mantaring

I3 Jprobe (SWT) BEX] JL=IEY
Eile Help File Help

PV Mame: | evans:cald PV Name: | evans:cals

Value: 4 value: 4

Adjustl Info Adjust | Info |
{Connected and Montoring {Connected and Monkaring




Jprobe
A Simple GUI that Does EPICS

B JProbe was originally written as an example for EPICS training
B Has the right stuff for an example application

— GUI (If you can do this, you can do any Java GUI)

— Uses Channel Access (If you can do this you can do any CA)
M |s not the Jprobe developed by Janet Anderson and others

— That one has a lower-case “p” and more EPICS features
— Is available as an EPICS Extension
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JProbe RCP
A Simple GUI that Does EPICS and RCP

B RCP version of JProbe
B Purpose is to explore RCP
— Not to make a better Probe

— In particular, to explore implementing legacy code in RCP
* C, C++, FORTRAN, Perl, etc.

B |s more full featured than Jprobe, in a different way

== JProbe SWT RCP 10| x|
File JProbe Windows Help
| ® i

PY Marne: I evans;calc

Walue: z

Adjust | PV Info |

Connecked and Montoring




JProbe RCP
Additional RCP Functionality

B Debug Mode
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JProbe RCP
Additional RCP Functionality

® Help
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JProbe RCP
Still More Additional RCP Functionality

Splash screen

Dockable windows

Extensive Help | About dialog

Preferences

Properties

Views

Console

Multiple windows

Runs as an executable and acts like an executable, not a class

See the demo

But does Probe need all this?



Handling Legacy code

B The JNI version of JProbe does not run in Eclipse RCP
— Has to do with Eclipse class loaders and its handling of CLASSPATH
* Your RCP application executable is really eclipse.exe
 -classpath = startup.jar, period
B Problem is generic and not limited to JCA
— Bottom line: Your working JNI application may not work under Eclipse
B Has been worked around for JCA by rewriting the JNI part of JCA
— A problem, since | do not own this code

B Further explanation is beyond the scope of this presentation




XRAYS
X-Ray Analysis Software

B Intended to be for the X-ray community what DANSE, GumTree, and
ISAW are for the Neutron Scattering community

B Currently in “Finding the Ballpark” stage
B We expect significant overlap with Neutron Scattering software
B Needs to implement legacy code, especially FORTRAN

X-Ray Analysis Software

Advanced Photon Source




Useful Books

Excellent, Must have Only RCP book

feclipse the eclipse series feclipse the eclipse series

Forewords by Skip McGaughey & Simon Archer

S
eclipse

BUllding Commercial-
J&lality Plug-ins

Eric Clayberg - Dan Rubel

» Erich Gamma - Lee Nackman - John Wiegand 08 » Erich Gamma - Lee Nackman = John Wiegand

For the Help Plug-in

‘[_'eciipse the eclipse series

Foreword by Brian Barry
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