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Scientific Software

B The language of choice used to be FORTRAN
— There are still many legacy FORTRAN codes in use
B C and C++ have become popular
— Grid computing now tends to be done in C
B Many scientists use Python
— Reasonably powerful, yet easy to use
— Allows them to do science rather than software
B There are now a number of significant scientific projects using Java
— Many started out as C, but have evolved to Java

M Javais now an acceptable, if not the preferred, language for scientific
software development




Java Analysis Studio (JAS3)

Developed by and for the High-Energy physics community
Plotting of 1d, 2d, 3d Histograms, XY plots, Scatter plots, etc.
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JMol — Molecular Viewer

B Commonly used as an applet
that can be integrated into web
pages to display molecules in a
variety of ways

B Also has a standalone
application and a development
tool kit that can be integrated into
other Java applications

M [nteractive, 3D
B Free, Open Source

B One of several Java Molecular
Graphics packages

Crystal structure of an H/ACA box RNP from Pyrococcus

furiosus (PDB CODE: 2HVY)




VisAD

B Space Sciences and Engineering Center (SSEC) and others
B Extensive 2D and 3D visualization package
B Free, Open Source




VTK

B Software system for 3D computer graphics,
Image processing, and visualization

B Used by thousands of researchers and
developers around the world

B Written in C++
B Has Java wrappers

— Also, Tcl/Tk, Python
B Free, Open Source




ISAW

B The primary tool for analyzing neutron scattering data at the IPNS
B Has an extensive and sophisticated interface
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Java ?

M Java has become a major language
B The reason is that most commercial development uses J2EE
— There is money to be made improving Java and its tools
B Applications have performance approaching applications written in C
B There is already extensive scientific development in Java

B In my opinion, there is no other viable choice for high-quality, cross-
platform, GUI development

— Huge API

— Write once, run anywhere

— Easy to code (compared to C or C++, anyway)
— Good performance

— Excellent development tools




Java Development Tools

m Spell checks as you go
— No “write — compile — load — run — figure out what happened” cycle
— Probably the one most significant productivity enhancement
B Provides content assist
— Probably the next most significant productivity enhancement
B Compiles as you write
— Cycle is now “write — run”
B Massive refactoring
— e.g. Change a variable name in all your files in all your projects
B Wizards and Tools to help at every stage
— e.g. Generate getters and setters for all your properties
— e.g. Add and/or clean up imports
B The above are just a small sample
— Some of these are available for other languages
— But usually not at the level they are for Java




Java in Matlab

B Matlab has extensive support for Java
— Your favorite software framework can also be used in Matlab

A| I
File Info Edit Process Help
r J|
Desktop  Window  Help
| | =) 59 @ | @ | Current Directory; IhomeiphoebusBIEVANSImatIabMDrkJ‘xrays|v||.]
iihat's New
labiworkirays @ X | Command Window 2 X
<M ALTLALE >
File Type Copyright 1984-2006 The MathWorks, Inc.
JAR File Version 7.3.0.295 (RZ006h)
JAR File August 03, 2006
-file
OFTS File
atif TIF File To get started, select MATLAE Help or Dewos from the Help menu.
b tif TIF File
o tif TIF File >>» javaaddpath '/home/phoebus/EVANS/mat lab/work/xrays/ij.jar';
th.c TIF File »»> javaaddpath ' /howe/phoebus/EVANS/matlab/work/xrays/ imagejtest. jar';
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-file
=213 =
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Eclipse

M Eclipse is an Open Source community
M [t was started in 2001 by IBM

— IBM donated a lot of research

— Controlled the early development, but later relinquished control
M [t is now controlled by the Eclipse Foundation

— Strategic members contribute up to $500K and 8 developers

— Currently 17 strategic members

— Currently more than 150 developers

B Out of the box it looks like a Java IDE (Integrated Development
Environment)

M [tis really a Plug-in manager
— That happens to come with Java Development plug-ins
— You can make it be most anything you want
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http://www.windriver.com/
http://www.actuate.com/
http://www.bea.com/
http://www.borland.com/
http://www.ibm.com/
http://www.intel.com/
http://www.iona.com/
http://www.scapatech.com/
http://www.sybase.com/
http://www.zend.com/
http://www.hp.com/
http://www.sap.com/
http://cswww.essex.ac.uk/PLANET/summer-school-02/sun-logo-new.GIF
http://images.google.com/imgres?imgurl=http://upload.wikimedia.org/wikipedia/simple/9/9c/Microsoft_Windows_logo.gif&imgrefurl=http://simple.wikipedia.org/wiki/Microsoft_Windows&h=196&w=287&sz=12&tbnid=eynSai-BDnQJ:&tbnh=75&tbnw=110&hl=en&prev=/images%3Fq%3Dmicrosoft%2Blogo%26hl%3Den%26lr%3D&oi=imagesr&start=2
http://www.ca.com/
http://www.mvista.com/
http://www.compuware.com/
http://www.serena.com/
http://www.nokia.com/

Eclipse is Very Extensible and Very Flexible

: ( Another
Tool
: Java
: |IDevelopment
Tools
PT) Eclipse Platform
Your
Tool
: Plug-in
: |Development
Environment
Their
\_ Tool

Modified From: Tony Lam, ICALEPCS Presentation, October 2005




Arg

Eclipse Layout Fundamentals

B Perspective: A particular layout of a Workbench window

— Has zero or one Editor Area and zero or more surrounding Views

& Java - AreaDataEditor.java - Eclipse SDK

Perspective

Editor
File Edit Source Refactor  Maviges Dccaock H
s s S i Editor -
rsrH @@y Editor k& @ &Y BT AB:O 9 [§22va |
§§Ivélv“ P @ Pydev
ackage Explorer avigakar = 0O R winmake ke, bat @ setup.py =0 EE Oubling NS
[# Package Explorer 22 . Navigat
W| ndOW A= |§| 2 1 package gov.anl.xrays.areadataeditor.editors: ~
7 fov.anlepics””  Aate L 2. ) B
madel 3¥dimport gov.anl.xrays.areadata.mwodel. irealmagePanel; [ a_
VieW Beditor . =&  areaData
View o 44;( . ) ) ) o P debugSave : boolean
-t gov.anl.xravs, areadataeditor zg;fﬁ*p‘n CLEREEE L  CeER  Teeil o composite @ Composite
=3 gov.arl.xrays.areadataeditor N ) ) o frame ! Frame
D AreaDataEditor java =) N e LR b R Eul Rt =almagePanel : Area
m AreaDatsEditorContributo 0 *j@author LA R kS o dareggadel @ visADarea
# gov.anl.xrays.areadataedicor =E o infoTexty B
E} gov.anl.xrays. areadataeditor 52 public class AreaDataEditor extends MultiPageEditorP o modiied : booS
EE\l gow.anl.xrays. areadataeditor 53 IResourceChangelListener, IPluginConstants 9c: AreaDataEditar()
B Plug-in Dependencies a4 i i @ . init{IEditorSite, IEitor
Eomml T Cerbmen 1 i TP | =1 private final boolean debugSave = false; & o createPages()
<
= — S5 ) } i = & createPaged() q
@Help 5 =5 57 priwvate Composite composite = null: Q rew Rurnable() { Ed|t0r Area
58 private java.awt.Frame frame = null: & createPagel()
& | =5 =] = 59 priwvate ArealmagePanel aresImagePanel = null: ® . disposa()
” R [=1u] private VisADAreaDataModel dataModel = null; @ . isSaveOnClassNeeded!
a
VieW TODICS 61 private Text infoText = null: py © . isSavessillowed) w
- bt a bt
= Workbench User Guide ~ < | » < |
T @ Java Development User Guide =g

« Platform Plug-in Developer Guide
= IDT Plug-in Developer Guide

» Plug-in Development Environment Guic
» EPICS IDE Guide

@ C/C++ Developrent User Guide

= The Official Eclipse 3.0 FAGQs - Artharr
» Testing apolications

Go Ta:
B search B2 Related Topics
Eﬂ] Bookmarks [ Indesx

|

Ichanges arise from direct

View em.

pngelistener(ResourceChangelistener, int)
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Eclipse as a Java IDE

-

va - JProb se SDK == x|

File Edit Source Refactor Navigate Search Project Run RCP Book  Window Help
-Hels-0-Q- |Ege- @42 |W A3 |5 -5l-0 o- - B | &' g
[% Package Explorer 23 Navigatnr| =0 m = O||iprep 52 @ | = | = =0

Fal = <'=‘=D A public static final boolean usefAJ=true: ;I All Topics
Tg‘dgov.anl.xrays.ep\cs‘ica = private MainFrame frsme = null; EI@l Workberh User Guid
JProbe Swing Il private ListenerList listenerList = new ListenerList(1]: orkbench User Guide

[ Getting started
IProbe SWT [ Concepts

g} s
Bz Iprobe SWTRCP 3 [ Tasks
HEBSVE * Constructor for JProhe. Creates the MNainFrame. I3 Reference
3 %
B4 jprobesut / B Tips and tricks
@ AboutBox. java public m(CDmposlte parent) B what's new
<[4 IProbe java {

B Documentation Images

B Legal

@ Java Development User Guide
@ Platform Plug-in Developer Guide

m MainFrame.java

4B iprobeswtrcp3

¢, JRE System Library [iZsdkl.4.2_0&] -
¢ B, Plug-in Dependencies

if (printThread) |
System, cut.println ("JProke: " +
Thread. currentThread() .toString () )

£
£ -
i Q IOT Plug-in Developer Guide
Eg g Etﬂ":s @ PDE Guids
framwe = new MainFrame (parent, SWT.NONE, this); 5 EMF Programmer's Guide
& %} Ll 4§ EMF Service Data Objects (SDO) Programmer's Guide
% ?::.‘:Ezr;x.?:::e% product ;I 4/ Set window decorations @ GEF and Drawzd Plug-in Developer Guide
= = = = // Make it exit when the window manager close button is clicked @ Wisual Editar for Java Hser Guide
o Outine 53 AR s e w g /4 Center it om the soreen 4> ¥5D Programmer's Guide
8 iprobeswt E @ online Help Sample
= &
“=  import declarations // Make the menu (This will override the plug-in menuj @ sﬁpgfufk S‘aEm‘F'IES Z‘annzier arthormeLaff
. The: OFficial Eclipse 3. s - ArthornefLaffra
2@, Probe frame.maksMenu (parent.getShell (1) ’ " &

- &F printThread : boolean

- &F useCad : boolean

- o frame : MainFrame

- o listenerList ; ListenerList
. JProbe(Composite)

/4 Display the MainFrame
frame.pack()
framwe.setVisible (trus) ;

GoTo:

@  addPropertyChangelistener{IPraoperty %7 search 3 Related Topics CJJl Bookmarks
@ removePropertyChangelistener(IPrope fun
= firePropertyChangeEvent(PropertyChe 2 =0
2 stop()p id s {PropertyChe * Add a PropertyChangelistener to the list 5 Search 21
. ‘parselnt’ - 288 occurrences in workspace e
w @  showlnfol) */@param listener b .
%
- ® getPYName() ¥ B )] %
- ® getStatusBart) - public void addPropertyChangelistener (IPropertyChangelistensr listensr) & ﬁ | 3& | =B | Et l ;_»l 1 ‘
4| | » if (listenerList != null) { B
listenerlist.add(listener); N .
JavaBeans | fo Hierarchy &2 =0 v - £ apslege - src - APSLago =
o _|_| =@, aPSLogopplet
- -
e R NER | - 0 ik}
2-© Object T3 foe =5 -4  apslogo - src - TestExternalProject
B_\ Problems E2 Console | Declaration | SWT Example Launcher | Properties | Plug-in Dependencies | Error Log |~ 2 ) . o
K3 IProbe ) - -~}  com.sun.corba.se.internal Activation - rt.jar - Ciiji_|
0 errors, 48 warnings, 0 infos Y 1 com.sun.corba.se.internal. corba - rt.jar - Crij2sdk
I Description - £ com.sun.corba.se.internal. core - rt.jar - Ciij2sdkl,
A N N -~} com.sun.corba.se.internal Coshaming - rt.jar - C:,
& The method getenv(String) from the bype System is deprecated “E com.sun.corba.se.nternal arbutil - re.jar - C:ij2sdk
@ 3Frob ok o 1 }’7{ e & The method getEnv(Str!ng) from the bype System !s deprecated | “F3 com.sun.corba.se inkernal PO - rt.jar - Cryjzsckl.
- JProbe B A ROW B The method From th d d AT oaT, i
& The method getenv(String) from the bype System is deprecater . EE com.sun.imageio, plugins.jpeg - rt.jar - Crlizsdkl 4
F - ¥
cSFpnntThrsad 20| @ The method geterv(String) fram the type System is deprecated -3  com.sun.imageio.plugins.png - rt.jar - Ciijzsdkd 4,
FFusecal & The method getenv(String) from the bype System is deprecated 3 com.sun.java.swing.plaf.otk - vt jar - Crijzsckl 4.0
ef mainfStringl 1) @ The method getenv(String) from the kype System is deprecated H1 com.sun.java.swing. plaf.windows - rt.jar - CHij2sdl
o frame T || & The method getenv{String) from the type System is deprecated £ com.sun.jndildap - rt.jar - Ciij2sdkl.4.2_06\jrellib
o listenerList & The method getenwiString) fram the bype System is deprecated -~} com.sun.security. auth, callback - vt jar - Cij2sdkl.
eF IProbelComposite) & The method getenv(String) from the type System is deprecated ~F}  java.aut - rtjar - Cij2sdk.4.2_08Yirellib - APSLos
@  addPropertyChangeListener{IPropertyChangeList % Discouraged access: The bype EclipseEnvironmentInfo is not accessible due to restriction on required library Ctieclipsepluginsior ~H#1 javalang - rtjar - C:\i2sdkl 4.2 _08ijrellib - APSLo
& Firabranarkuch anaaFuantDranarkuhannafuanta | | £ | The lncal variable iew ic newer read -1 javaumath - rt jar - CiiZsdkd 4.2 DEYirellib - APSLT
4| [ » 4] | < | »
E | Writable | smart nsert | 34215 |
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GumTree (ANSTO)

GumTree Platform

File Edit SAMNS User Menu Games ‘Window Help

| !ﬁ @ B | @Scan
[ Device Navigator 52 = B || O command Line Terminal &3 Clear Terminal = O || £ TwoD Plat Yiew &2 = |
3 Datahumber A || Terminal Oukpuk — 4|
2 p (- Welcome bo SICT -----m-m- Al
g El.ﬂ\;:qonment Monkor ‘fou are now connecked ko & dummy SICS Instrument Contral Serwver = SAMPLE = MaCl TEMPERATURE=1:
isthem g
u
@ Macro R N NN TR AR AR RN R A =
= [ Mator WARMING: Proceed with utmost care! %'
f e 51 YO MAY BE MOYING HARDWARE IN THE EXPERIMENT HALL a —
h (WOU MAY CAUSE GRIEVIOUS BODILY HARM TO SOMEBODY @
e (WOU MAY DAMAGE VALUAELE AND SOMETIMES IRREPLACAELE HARDWARE = [ Selert Colour Table —
3 Perfian | Continuing here serioushy compromises hacker's ethics = Select Colour Table
P Rs232 Contraller | o will MOT Find valuable data here! S Heat 2 =
9 ScanChiect | Thee 5ICS server does NOT allow you to spawn to the system g
; I o
[ SicsRuenStack =
@ sicsvariable — ||| =dir
@ singleCounter | ||| Command received at Wed Oct 06 10:33:27 EST 2004
e L — |||evfactory performance stack sl sics_exitus
Properky ] Yalue A|||dir tth transact Buf scan 1
interruptmods 0.0 config Fulltransact run drive emon v =
softupperlim 100.0 M3 ward 2 = {m|
isi 0.01 ; N o
Fardowerln 0.0 Command fistory EEE|we - 2
fived 1.0 Command ID o o
speed 0.02 dir il == -
_softlot-;lerlllr gg < > Final Showing Markup = Show - e Xp - i
ignarefau ; I [L==2 - —
accesscode 2.0 T dTerminal Input GumTree - A Java Based GUI Framework
softzero 0.0 w rive motor 51
= W for Beamline Experiments
L 2 : Tony Lam
[ 58NS Browser 22 =i
Back] e ] Stop | Refresh | Go | |http:,l’,l'www.neutron.anl.go\-’,l’nexus,l’ n Ahstract ]

." P GumTree is & h13hly mteg:rated mlti

Draw; % AutoShapes' G \\ |:| O -41 \.

< | &

Done

SICS scan : point= 3, x =

From: Tony Lam, ICALEPCS Presentation, October 2005
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EPICS Control System Studio

Control System Studio
File - Search Run £S5 ‘Window Help
EY Y5 Repository Exploting | B 55 standard |
TS Mavigator 2 = B || Ret Probe 52 e
» PY Mame: |evans:calc | [ Info ]
=l Test
.praject Yalue: 4.0 Adjust
testDataBrowser xml b [ Timestamp: 2006/12/08 11:15:35,900915524
testPyTable, xml o | T w
m 4 e
3 J « Skatus: Ewvent period 0,50 seconds
~ - 23 L |
4 — 4 ™ ' T
3 3 L EPICS PV Tree 2 ]
=4 M3 ™ 1
s 3 b Y PY: evans:calc
g =
nig -9 o T | - | | = P¥'evans:calc’ {calc) = ‘4.0 ”
] 1 o = IMPA 'evansicalc,vaL' foalc) = ‘4,00
E —- E S INPA 'evansicalc. vl (cald) = '4.0
G Jinw ! INPE 'evansitogidval' = '1.0
[l =
U frorn B i IMPC '0,000000000000000e+00"
T o M 5 INPD '0,000000000000000e+00'
- . 3 n i '_ s, T o i e T i n 5 B '_ '_ IMPE '0,000000000000000e+00"
g_: g—: & IMPF '0,000000000000000e+00"
1 E rL IMPG '0,000000000000000e+00"
§—_ ‘:.'_: i IMPH '0,000000000000000e+00"
- E A % IMPI '0.000000000000000&-+00"
o =3 IMP] '0.000000000000000e+00"
ol =4 o IMPK '0.000000000000000e+00"
= ! T T 1 INFL '0,000000000000000e+00"
ZERRLLEIE SO0l f?'f'fé}lzéul B IMPB ‘avansitogl 3.¥AL (calc) = 1.0
— — — = INPA ‘evans:bol3a.MaL (bo) = 'On
L s =H| DOL 'evans:kogl3 vaL' (calc) =
;li DalaBunss it . INFE '0,000000000000000e+00°
@ lock 52 | = [ ||| Process Variables |Live Data Config | - ThRG 11/0060000000000005+-00
Cloc : INPD ', 000000000000000e-+00"
Process Variables: INPE '0.000000000000000+00°
Process Yariable T¥lin Max Axis Color | Wi Twpe IMPF '0.000000000000000e+00"
evans:calc -10.27 £.04399,.. 0 I - linear INPG '0,000000000000000e-+00"
evans:bo0l -1,1320... 2.132 1 I linear INPH '0.0000000000000008-+00'
evans:bo02 -0.0100,., 3.25400.,, 2 - 1] linear IMPI 'D,000000000000000e+00"
r IMPJ '0,000000000000000s4+00"
&rchives used for selected Process Yariable: IMPE '0,000000000000000e-+00"
et Key URL = | IMPL '0.000000000000000 400 ¥
ME | =
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EPICS IDE : IOC Development

& CJC++ - st.cmd - Eclipse SDK
File Edit Refactor Mavigate Search Project Run  FieldAssist  Window Help

T R . S > R N . o B | E cice+ | e

|Package... ﬁiﬁln Navigatorl T D st.omd £8 e |
=] q><‘P = 1#!../. . /bin/cygwin-x86/ test

z

3## You way have to change test to something else

4## everywhere it appears in this file

|

23S Test 100 A
#- € Einaties
#-€) Archives

: : i
= bin
- (= cyowin-xg6 t;#< envPaths

[#[= configure ;
-G db S## Register all support components

" "
2| dbExamplet.db SdblLoadbatabase ("../. . /dbd/ test, dbd”,0,0)

: P _
|= dbExamplez.db = & New Proij g
= — New Project

B dbsubExample.db &

lii & dbd 12## Load record instances
1idbLoadRecords ("../ .. /db/dbExamplel.db", "user=evansHost ")

Select a wizard

#-5= include Create a new EPICS praject
5-E iocBoat l4dbLoadRecords ("../ .. /db/dbExamplez . dh", "user=evansHost, no=1, scan=1
= B ioctest 15dbloadRecords ("../../db/dbExamplez .dh", "user=evansHost , no=2, scan=2

§oaT Makefie l6dbLoadRecords ("../ .. /db/dbExamplez .dh", "user=evansHost, no=3, scan=5 Wizards:

README _ | type Fier text
=| envPaths

;8 Problems | Bl Conscle 52 Properties Error Log: A Y 5] ;_)—h ‘_ == G+ »~
T & ic;ctest2 Test I0C [CfC++ Local Application] C:\Documents and Settingsievansify DocumentsiEclipselworki Test IOCbinicyal @ Managed Make T4+ Project
[ B e e i ’
| @ Makefile dbLoadRecords (.. /.. /db/dbSubExample.db™, "user=evansHost ") Bgsstandard Make C+ Project
= lib ##f 3et this to see messages from mySub 5@ Edlipse Modeing Framewark
L= oygwin-xgh #ivar mySubDebuy 1 ﬁﬁ EMF Project
B testhpp gl ocTnd L) 1] Empty EMF Praject
B Ob Jtarting ioclInit = EB
Bl sre = EPICS 1
| & Makefile f### EPICS IOC CORE built on Apr 20 2006 E_Ig
| @ Makefile M1 g## EPICS R3.14.8.2 $$Name: R3-14-8-2 $§ $4$Date: 2006/01/06 15:55:13 (= Graphical Modeling Framework
< >
— = l == (= J2EE
EEJProbe EE“ = [ |/iocInit: All initialization complete B Java
- ||## 3tart any Sequence programs Ig Java Project
PY Name: ! evansHost:aExample | #seq sncExample, "user=evans” 4 Java Project fram Existing Ant BuildFile hl
epicss dibl
Value: 4 i EPICS

=

evansHost:aiExample
evansHostiaiExampled
evansHost:iaiExamplesl

Test I0C fiocBootfioctest/st.cmd : O® @ £ Back Eirish

Cornected and IManitaring
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A Perspective Can be a Single Application

B0kev_40cm_0001
File Edit Mavigate Search Project €55  FieldAssist  Run  Pluginl Menu  Area YisADAreaDataModel  Window  Help

Y

= Q- A L=
B @ AreaData [ C55 Standard %\-‘isnd Demos | Ta' Image Editing f@ ISAMW 3‘;1 Java L[5 Resource

P1_01
P3_01

P4_0z

P4_09

P6_03

Test 37

Text

Text 2

Circles

(Conic Sections
Area Detectar
Simple Plat
Flat 2D
Farametric 10

Interaction
Rubber Band
Function 20
Function 20 (2}
Distribution 10
Distribution 2D &
Distribution 20 B
Distribution 2D C
Distribution 2D &
Distribution 20
Surface 2D A
Surface 2D B
Surface 2D C
Surface 2D
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Arg

X-Ray Experiment

T scan Param ©3 | 7 1
Scan Parameters

Mode:[ Sample ]
Prefix:

Directory:| /datapeter

Low: 19250 eV
High:[ 14400 eV
Delta:| 38 ev

Time:| 10 see

E(M:| 126900 ev

Start Scan
[EEEEE
Abort

=

Eile Edit MNavigate Search Project  EieldAssist

Bun Image Editor Window Help

200 = | pm

— Energy
1600003 v | eV

Sample Fluorescence
0

Re-optimize Beam |

Apply Cancel Abort

Hutch | Collect | Scan Uter:'Sﬂup
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Rich Client Platform (RCP)

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

M Eclipse is particularly suited to Rich Client applications

B 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
B RCP is now (as of Eclipse 3.1) supported by the interface and encouraged
B 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
B You include only the plug-ins you need
B |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 Rich Client Platform

— ==

B Looks like an application, not an IDE File Help

B Inherits a lot of functionality z;::f‘e;_':;f"“"1”1”””E”t*""’
— Persistence (Properties and Preferences) adjust | nfo |
— He|p | Connected
— Featured About dialog (like Eclipse’s) Pyre Application

. Splash screen probe.py --frame.pvName=Xorbit:P1H1:CurrentAO

— Dockable windows, and much more ...

_ =2 Probe SWT RCP =10 x|
£ IProbe (Swing} =10] x| File JProbe ‘windows Help

File Help J @ i

PY Marme: Ievans:calc Py Mame: I evansicalc

Walle: ) Value: >

Pt | i Adjust | PV Infa |
p:'””E'jEd ancl Martaring Connected and Monkoring
Java Application RCP Application
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Probe on Steroids
Leveraging the Eclipse Framework

=2 Probe SWT RCP 10| x|

File JProbe ‘Windows Help

| ® i

O Probe &3 ‘:'EIM T@:@*DI{J:' - = 5
TProbe SWT RCP is an experimental <]
application to test some of the features

Yalue:  On of the Eclipse Rich Clent Platform
Adiust | PY Infa | (ECF).

Connected and Montoring ) .

It's mam feature 15 TProbe, an EPICS
Channel Access application that
monitors process vanables and allows
wou to zet the walues for them. Tt uses
Java Channel Access (TJCA) and
Channel Access Java (CAT), a pure

Py Mame: | evans:bio01l

El cansole 32 ;..55|3'E-F“jv'='lfl
Local Console

Jan 13 11:19:05.414 Status: Waiting fn:nr;l
Jan 13 11:19:053.414 Status: Initializir
Jan 13 11:19:05.414 Status: Initializat:

Jan 13 11:19:15.117 Status: Searching Tava version of Channel Access

Jan 13 11:19:15.117 Status: Waiting for developed at Cosylab.

Jan 13 11:19:15.:242 3tatus: ZJearch sucoe _ILI
Jan 13 11:19:15.242 3tatus: Conhnected al :'JcllTn:l- I r

[ all Topics %7 Search B8 Related Topics

a | _.,I_I Eﬂ] Bookmarks
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An RCP Application is also a Plug-In

_loix
File Edit Refackor Mavigate Search  Project Rum RCP Book  Window  Help
| W & g 8- [H-0-@%- @y W |D2T|0 G-~
ﬁ %CIC++ aJJava fﬁ_—,Resource
%CIC++ Projects &4 lNavigatnr| = B8 st.crnd 23‘ = 8
Fy | g & 7 F#! Lo fhindeyguin-x86/ test -
S5 Test 100 =]
0 Binaries f#if You may have to change test to Something else
0 Archives ## everywhere it appears in this file
=z bin
DB cygwin-xge #< envPaths
(== caonfigure
= db fif Register all support compohents
[#-(= dbd dbLoadbatabase (. ./ .. /dbd/test. dbd”, 0,0)
B2 include test registerRecordlevicelriver (pdbbase) -
El-(= iocBoot 1| | B
E-{z= iockest =
[ Makefils Problems | El Console 532 IF‘roperties| | E™ Eﬁl R - O
=] Test I0C [ ++ Lacal Application] C:\Documents and SettingsievansiiMy Documents\Eclipselruntime-wiorkspace) Tesk IO bintowgw
= Starting iocInit ;I
stjcmd EEERERE RS R R EEE RS R R R R R R R R R R R R
-|—|;® Makefile ### EPICS IOC CORE built on Apr 20 2006
E"'[E' ### EPICS R3.14.85.2 $4Name: R3-14-5-2 $§ $$Date: Z006/01/06 15:55:13 §3
Makellc:illlz -3t b b b R e e R e b R e e R R R R b e
L@ TllliocInit: L1l initialization complete
= Start any sSequence programs
.##
izec shoExatple, Muser=evans”
PY Narnie: | evansHost:aiExample eyics> chl
- g evansHost:aiExample
e evEnsHost :aiExamp lel
Ip:v.cljustl pVIanl eansHost:aiExamples
gfiansHost talExamplel3 -
{Connected and Montoring LI 5
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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

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
B 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

< JProbe (Swing) [;]@ £ probe (Swing) o ] 4
Filz Help Fil= Help

P Mame: | evansicalc P Name: |evans: calc

“alue: & Walue: 4

agust | [ wo | Adiust | It |
onhected and Mortoring konnected and hontoring
—

& JProbe (SWT) =JoEd £ IProbe (SWT) o [l 5
File Help Eile Help

PV Name: | evans:cald PV Name: | evans:cal:

Value: 4 Walue: 4

Adjustl Info Adjust | Infa |

Connected and Montoring \Connected and Montaring
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SWT Platform Dependence

B Example: Working Windows dialog doesn’t work right on Linux

-
EFICS Project »
Crane a mev EPICS proect £
EPICS Project _,_ﬁ::
Create a new EPICS project D Promct name. | EPICS Proeci]

Pragect comems

Praject name: | EPICS Project ¥ Use defah

Project contents

[Dsec v i
W' Use default oy L

Example common parameters

EPICS base: \ cilepicsibasedl4 Browse. ..

Directory: | Ewampbe comman parameten,

Host architecture: | cygwin-x86

™ Specify Template TOP

Template TOPR: |

i

Eramjle appication
Example application
=
¥ Make example application ) Make exameie appieL v
Application name: | svans evansapp Agpliy wtan esiipp
Application type: | example - Apcheaton
Example 10T Examsie 100

¥ Make example 10C

(v Malve examgie |0

10C name: | evans jocevans
|3C name | st ncugad

10C application pame: [evans  evanshpp

10C boot type: | example -

10C target architeckure: | cygwin-x86  »

miAlADD

<Back [k Cancel

{ = Back Heste || Deish Cascel
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Combining Swing and SWT -

B ContentPane of JFrame is
embedded in an SWT Composite

B Menu Initialization is separate
from other Ul initialization

— Standalone Swing version
uses Swing menus

— RCP versions uses RCP
workbench menus

— Both can call same instance
methods (or not)

B This application also uses JAI
and J3D

— Both are Java extensions
— Don’t play well with Eclipse

SWT_AWT Bridge

== ¥isAd Demos RCP

File Help

=0l x|

Text Dema
Text Dema 2
Circle Detmo
Simple Plot
Distribition 10 -
Distribution 20 2, e ﬁ"..."' )
Distribution 20 B . -
Distribution 200 C
Digtribiution 20
Surface 20 4
Surface 200 B
Surface 20 C
Surface 20

TIFF Cemo
L% 1

LI 2




Deployment is a Major Reason for Using Eclipse

B Both Java and Eclipse are multi-platform

B Updates are easily made through the Eclipse update mechanism
B You can wrap 3 party applications in your own plug-ins

— For example:
The Feature “XRAYS JFreeChart”
contains gov.anl.xrays.jfreechart
which wraps JFreeChart
— Including DLLs and Shared Objects
B Guarantees they are versions that
work with your applications on all
supported platforms
B Makes it easy for the user to install
and update both your stuff and the
3 party stuff

A
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Search Results
[N oL
Select features to install from the search result list., Sl

\Select the features to install:

= [|] *:I ¥RAYS Local Update Site Deselect all

=[] 000 Rpavys
[#] 4% RavS Care 1.0.0
00 =pavys EPICS
[]5# #Raws 1A 1,00
L %RAYS Probe 1.0.0
(=[] D0INgRAY S Extras

XRAYS Extras 1,0.0

7] 47 xRavs 1aNg0.0
[]4# #Raws JFresChart 10,0
Lk RS web Tools 1.0.0

This site contains features and plug-ins for ¥RAYS, published in the form expected by the Eclipse
Update Manager.

S5 af 10 selected,
Show the latest version of a feature only

[] Filter features incuded in other features on the list




Eclipse Bottom Line

Is a very powerful and extensible IDE and Framework
Is also an IE - A way to organize your work
Is Open Source
Has a community
|s supported by most of the industry
Has a large number of developers (>150)
Has significant financial backing
Are many 3"-party Plug-ins, both free and commercial
Are more than 60 open-source projects
— From Web Tools to Code Profilers
Is continuing to expand and improve rapidly
Is free
Downsides
— Is a continually changing, moving target




Lessons Learned

B Eclipse as a workbench seems more attractive than Eclipse RCP
applications

m Writing full-fledged Eclipse plug-ins entails a fairly steep learning curve
B The SWT / AWT dichotomy is a nuisance but not a real impediment
B The best (perhaps only feasible) way to handle 3" party libraries is to
wrap them in a plug-in
M Eclipse solves a number of thorny problems
— Especially deployment and commonality
B We don’t see a better alternative




X-Ray Software Development at the APS

Best described as “Uncoordinated”
Wide variety of languages
— FORTRAN, C, C++, Perl, Tcl/Tk, Python, Java, ...
Visualization relies on (different) commercial products
— IDL, IGOR, Matlab, ...
Each beamline tends to do its own thing
Modeling and Analysis is not well integrated with Data Acquisition
Lack of real-time data reduction
Little high-performance computing
Little remote access
No common data format

A Scientific Software Section was formed to help remedy this situation




Scientific Software Section

B Specific goals:

Combine existing analysis and visualization codes with beamline data
acquisition software and transform these codes into easy-to-use
software

Provide a scientific workbench program that is easy to use and learn
and from which users can access all the software that is necessary to
manage the entire scientific work flow

Create new analysis and visualization applications that can be used
on all beamlines and that are easily integrated into the standard
workbench

Develop a software framework, perhaps more than one, that provides
tested and debugged scientific routines, such as fitting and
visualization, which can be used by developers to create applications

Create an interface to the facilities necessary to provide high-
performance computing

Provide documentation, distribution, maintenance, and support




Scientific Software Section Web Page

% scientific Software Section - Mozilla Firafox

File Edit Yiew History  Bookmarks  Tools  Help
‘CEI - - LQ:' ﬁj == | @ htkpe/fews,aps.anl.govAPS_Engineering_Support_Division)Scientific_Software | *' Nt

’ Getting Started |3 Latest Headlines | | 7Won & S55'Web & 555 DewWweb (G Tech-Talk | | Cygwin * BCDA Wiki

P B Y -\ T S Q-

GDUSIE w | (G| 4
‘ Advanced Photon Source

Scientific Software Section
Argonne

MATIONAL LABORATORY

Argonne Home > Advanced Photon Source > APS Engineering Support MMvision > Scientific Software >

APS Home Page Scientific Software Section
APS Engineering Support
Division The Scientific Software Section is a newly-created section that is responsitle for scientific software for the APS. This

o group has a two-fald mission: (1) 1t s to assist in integrating existing analysis and modeling codes with existing data
f:gfk’;iggc'em'ﬁc SOMWAre o quisition software, and (2) It is to develop new codes for both existing and new techniques. The group wil
implement the recommendations of the 2006 XS0 Scientific Software Workshop.

Mission and Objectives

The acromym XRAYS stands for X-Ray Analysis Software or x-Ray Analysis Software.

Documentation

A list server has been set up for XRAYS. Information about the list, including how to subscribe, is available at
http:Aat . aps . anl.gowmailmandistinfossray's, and the archives are available at

bt 305 a0l gowhdailmandarchives/fpublicsrays/ 2 006-June/date html.

Publications and
Presentations

Information for Developers

Scientific Software Links

L(.hli.agﬂ > =2 Office of Science Office of Basic Energy Sciences
e 1.5 Department of Enengy ("j Departrrent of Energy %880 Serving the Present, Shaping the Future

Privacy & Security Motice | Cortact Us | Site Magp

[one

'\
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XRAYS

B Stands for X-Ray Analysis Software XR A YS

— (or X-Ray Software)

M |t is expected to grow into a large suite y
of analysis and visualization applications -

B These will include:
— Scientific workbench program
— New analysis and visualization applications

— Updating and coordination of existing analysis and visualization
applications

— A framework of software routines that developers can use to write
applications

M [t currently consists mostly of exploration and prototype applications
— This is the groundwork for what we really want to do
— More than 1200 Java source files in 60 projects
— 38 Java projects intended for distribution (gov.anl.xrays.xxx)
— 10 ready-to-deploy features (collections of projects) in 4 categories

X-Ray Analysis Software

Advanced Photon Source




We Want to Manage the Entire Experimental Data Flow

:)[ experiment(s)

raw data (2-D intensity,
E, T, P, t etc)

[ data reduction }~—> visualization }
reduced data, 1(Q) ﬁ I

data analysis modeling

adjustable
parameters

Epublication, presentation,}

archival, printing




XRAYS Rationalization for Eclipse

B Providing coordination is a primary goal
B Resources are limited
B Have to choose something
— Eclipse seems like the best choice
— Powerful, flexible, extensible
— Open-source
— Huge community with many projects
B Java development environment leads to high productivity
B Deployment via plug-ins appears to solve many problems

B We intend to use Eclipse, not as an IDE, but as a workbench
— Something users will use

B Downsides
— Most x-ray beamline staff and users are not using Eclipse now
— 95% will be unhappy [with anything we do]




Ready to Deploy Now

B These Eclipse projects are ready now to be made available through the
Eclipse update mechanism

B Waiting for license and license-related issues

& Updates @
Search Results
Select features to install From the search result list, e —
) -
-

Select the features to install:

= [m Qﬂ #RAYS Local Update Site Deselect all

=[] 000 5RAYS
[k ¥RAYS Core 1.0.0 More Infa
=-[]000 %RAYS EFICS
[] 4 ¥Raws J04 1.0.0
[]%* sravs JPrabe 1.0.0
[=-[E] 000 %RAYS Extras
(L ¥RAYS Extras 1.0.0 Bty 2,
O - Memory Usage 1.0.0
[]%* Image Edter 10,0
[k ®Ravys Dilbert 1.0.0
[=-[E] 000 XRAYS Third Party
[k ®¥RAYs JAI1.00
[]%* ®rAYs FresChart 1.0.0
L wRAYS Web Todls 1.0.0

Properties

This site contains Features and plug-ins for XRAYS, published in the Form expected by the Edlipse
Update Manager,

5 of 10 selected.
Shiow the latest version of a Feature only

[ Filker Features included in other Features on the lisk
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Eclipse for Users, not Developers

B We intend to use Eclipse as a workbench
B Something a user can come in and be up and running with in a short time
— Probably with community help
B Each user can use and customize it in his or her own way
— (That is what Eclipse provides)
B They will probably use it for more than one thing
— That is why the layout by Perspective is important
— You just switch perspectives to change tasks
M | think this paradigm is better than using RCP applications
— You provide the plug-ins
— The user manages the Workbench as he or she pleases




Arg

Image Editor as an Experiment Prototype

B Imape Editing - apple. gif -

File Edit Regfackor Mawigate 3Search Project  FieldAssist  Run

¥ g i@y

e Editzilngﬁ apple.gif }2 | ') LaB6_S0kev_40cm_DQO1.LF
Perspgclive~ ImageEditor
apple gif - -~ Menu

apple,test,z%h:lbal Actions
Ll

apple.test.£ Pve. Save As

apple.test.S.gPpy' il

apple kest, qif

apple transparent. copy ., gif
apple transparent, gif

apple transparent, save?., gif
apple transparent, save?, jpeg
apple transparent, saveZ . png
apple bransparent, saved. gif
apple transparent, saved. jpeg
apple bransparent, saved. png
apple transparent, saved, gif
empty.qif

Image | Info

S=E3

ImageEditor

Refresh View

Toolbar Contributions
{Mot Active)

Yiew Toolbar
and

Menu Contributions
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image. aif Image Mame:
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< ' 3
T

A

onne

NATIONAL LABORATORY




Prototype Implementation of ISAW

M Includes:
— A Perspective

— An Editor for
ISAW DataSets

e .run, .isd
— Some Views

m All work together

— Views change
when the edited
file changes
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SAW Perspective - glad6942.run -
file Edt Mavigste Search Project €55 FieldAssist Run  Editor Menu Window Help

L. e R P E 1EIERERE Ee
79 | () 15aw Perspective | Java (75 Resource
|5 Mavigator 52 | i [ | s apple.qf |mgppd12358.run | @ gladsasz.run 52 | =0 |
i <)===>> = || [lsawTest/glade942 run 8
1= Beamline 9-2 || Title: H1_gladesez
B IsanTeat % Label: Time-of-Hight
i B X # Units: Time{us)
| roject  Label: Scattering Inkensicy
B gladesez.run * Units; Counts
Q) appdLz3sa.un Attributes: 10
A bresz447.0m Enpiesio14 i
' Operators: 60 |
@ hreszess.run |
- 1=F MPE Test N
1 Temp | Test| Attributes |
:@ Dataset Image &5 | 7= 0|
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Loaded H1_glad6dz i
= 2 | rimeguss { 100: 12500 ) |
Num Steps [ 2480 |
Brightn
Bto-
Attribute Walug -
DataSet Tag:Title 2:H1_glads942 J
File :\Documents and ... rimage D:
Instrument Mame GLAD v Time(us) NaN
Instrument Type 1 — || Counts Nal
Data Set Type Sample Data 10 Cal,Row Nah
Run Title lbackground Channel Nal
Run Number B942 d-Spacing(R) LEL]
End Date 13-AlG-02 07l nwiAD) NaN
End Time 064517 W“JUL lL Efmev) Nal
Mumber of Pulses 432,160 * wehy Nah
User Marne isigwenie L =4
| Dataset Infa | Dataset viewer () Dataset 30 57 | ¥ =g
rbaokgroun
Loadsd Hi_gladéddz o
| Time(us) [ 100:12500 ] |
|Hum Steps[0]
= — Erightry
| & Memary Usage £2 = 0| -
@ I
e Control ——————————————
g 200 Sitituds £ 20.0°
-
o 160
=] SIS -
E 100 "Azlmulh 45 U“—‘
s M
5 -
Distance 4.5
I 1
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Time e
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Prototype Image Analysis Tool using VisAD Graphics

Imageline

ImogeElement

ings |
I 3 Line: ']I]'.-':'4 3 " Elemert Slice £ Line Sl
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Now Incorporated Into Eclipse

B Radial Distribution

M Area Data - LaBé_B0kev_40cm_0001.tif -
File Edit Mavigate Search Project €55 FieldfAssist Run  Pluginl Menu Area VisADAreaDataModel Window Help
: - : 0y - A : et 2 9 e A

& i@ firsa Dots | [0 €55 Standard

Yistd Demos sl Image Editing l'm 15AN 3’;’ Java [ Resource
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& image. gif
fa image.jpeg
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i refresh.gif
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Longer Term

B Resources are currently limited
B Eclipse and Java applications are where we are starting
— These are client-based applications
— Partly driven by the fact that x-ray data is localized
B We expect to incorporate high-performance computing
— Typically means clusters and grid computing
— These are server based
— Data on centralized servers is more typical of other communities
— Eclipse is not the obvious tool
B We cannot limit ourselves to Java
— There are legacy FORTRAN codes that need to be incorporated
— There are many other languages
* In particular, Python is heavily used in scientific communities
» C and C++ will continue to be important
B The licensing and other legal structure need to support all of these
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