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Introduction

» Goals and Obijectives
1) Provide beam instrumentation data to support Physics, Commissioning,

and Operations
2) Maintain supervisory layer access to critical diagnostics devices

3) Provide processed data to all users and data loggers

= Overview of FRIB
* Nuclear science user facility that utilizes a sc heavy-ion linac to achieve
multiple charge state acceleration of 200 MeV/u ions to produce isotopes.

Production Target
WBS: T.4.2.3 Front End
WBS: T.3.5.1

1 Video System .
2 Current Monitors
4 Loss Monitors

» Devices and Systems

Segment (3) 8 Slits

Emittance scanner - s S0
WBS: T.3.11.1 mittance System
. WBS: T.3.10.1 ; 2 Longitudinal Profil
Beam Current Monitor (BCM) 3 Curent onior fopalitey Earacey Cup
7 Position Monitors SOliesiton(iontiors e
4 : (8) 3-D Profile Monitors 2 Phase Detectors
(3) 3-D Profile Monitor 16 Phase Detectors 4 Trans. Profile Monitor

Beam Position Monitor (BPM)
Beam Loss Monitor (BLM)

3-D Profile Monitor | = ==
Transverse PrOfile Monitor FV(:’IglsnigT-s;-?i-(:) @ﬁ; = — S v:>

3 Current Monitor
21 Loss Monitors

9 Video Profile

7 Position Monitors i
Vld €0 P rOfI Ie 3-D Profile Monitor Segment (1) Segment (2) FvczllglsquS;?i (12 )
Fast Farada C WBS: T.3.11.1 WBS: T.3.11.1 2 Current Monitor
y u p 2 Current Monitor 2 Current Monitor 26 Loss Monitors
32 Loss Monitors 62 Loss Monitors 1 Slit
16 POSItIOn_ Monlto_rs 31 Position Monitors 2 Phase Detectors
() S0 Feils Kieier (832 3-D Profile Monitor 13 Position Monitors
44 Phase Detectors 1 Phase Detectors (4)3-D Profile Monitor

$ Facility for Rare Isotope Beams
FR I B 1 U.S. Department of Energy Office of Science
\ ’ Michigan State University T. Brown, 14 June 2011, EPICS Collaboration Meeting, Session 3, Slide 3



Introduction

» Fall 2010 — Investigated Java Enterprise Edition (EE) platform to
identify methods for rapid application development

» Java EE platform provides for development of scalable, reliable, secure
enterprise applications within a service oriented architecture

= |dentified Java Server Faces (JSF) as the user-interface technology

= Applications Prototyped and Motivation

» Diagnostics : Advanced applications for remote testing, calibration, and
monitoring of devices

* Physics: Capability to browse the accelerator lattice and export beamline
component tables for beam physics studies

« Commissioning: Configuration application with beamline segment views of
device parameters and an intuitive user-interface
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Service-Oriented Architecture
& Java Server Faces
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Service-Oriented Architecture

= Distributed systems require
implementation of a Service-
Oriented Architecture (SOA)

= Architecture allows building a
collection of reusable services

» SOA provides integration for
applications across systems

» Ensures robustness, scalability,
and performance

» Rapid application development

-
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SOA Application Framework

* Application Framework
« Java EE 6 web services
 Application messaging

. Desktop Browser-Based
 Relational database o] m m View
» Model-View-Controller (MVC) ;S B8 1
» View: graphical user interface JSF TADFController || Struts [(PANtoNINy
» Model: service layer T !

ADF Binding Model

" Building SOA Applications SR o Wit v o o P
* Develop Java services ! i

* Create service communication =
= O
Database NVeb Services

» Messaging, data transformation,
and message routing

» Secure services
» Optimize services
* Build graphical user-interface

Metadata Services (MDS)

Data

% Services

EtiEstgs i &

Legacy Systems  Apps Unlimited

http://www.oracle.com/technetwork/developer-tools/adf/
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Java Server Faces

= Introduction to JSF » Advantages
« Component framework that enables * Pure Java applications
Java EE developers to create and o
deploy server-based rich internet * Pure thin-client model

applications (RIAs) - Applets and browser plugins are

e \/ersions not required

» JSF 1.0 (2004) — Initial Specification
» JSF 1.2 (2006) — Included in Java EES

»JSF 2.0 (2009) — Enhanced - JavaScript development is not
functionality with Java EE 6 required

» Java EE development standard

« JSF with built-in Asynchronous Java and XML (AJAX)
» JBoss RichFaces 4.0 - htip://www.|boss.org/richfaces/
» |ICEfaces EE 2.0 - htip://www.icefaces.org/main/home/
» Oracle ADF Faces - htip://www.oracle.com/technetwork/developer-tools/adf/
» Apache MyFaces - hitp://myfaces.apache.org/

¢ Facility for Rare Isotope Beams
1 U.S. Department of Energy Office of Science
\i ," Michigan State University T. Brown, 14 June 2011, EPICS Collaboration Meeting, Session 3, Slide 8



ADF Faces Capabilities

™
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ADF Faces Capabilities [1]

= JSF is the Java EE standard
MVC framework

= Support for web, desktop, and
mobile devices

» Oracle ADF provides extended
capabilities
« ADF Faces — feature rich JSF
components for dynamic Ul

 ADF Controller — extended
controller with reusable task flows

Database

« ADF Binding — simplified binding of
view and controller to services

http://www.oracle.com/technetwork/developer-tools/adf/
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ADF Faces Capabilities [2]

* ADF Faces Rich Components
 Currently over 150 JSF
components

« Components are AJAX enabled
* Provide pluggable look and feel

 Accessibility & internationalization

* In addition to standard components:

» Gantt chart, Geographical map, pivot
tables, calendars, gauges

« Built-in advanced functionality:
» Drag and drop framework
» Dialog and pop-up framework

» Active Data displays (push updates)
» Page Templates
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ADF Faces Capabilities [3]

» Layout Components
* Page arrangement using areas to
provide advanced layouts

* Relative positioning
» Layout can be updated at runtime
* Define layout of child components

« Advanced components
» Decorative Box
» Panel Collection
» Panel Splitter
» Panel Accordion
» Navigation Pane
» Panel Group Layout
» Panel Tabbed
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ADF Faces Capabilities [4]

= Common Components 7 (23 ffable Components|
. . . . W Carousel
Display/update information il
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ADF Faces Capabilities [5]

= Operation Components 2 e )
. . . $2 AutoSuggestBehavior
« Add functionality and behavior to € PaneiDashboardBehavior
P g2 RichTextEditorInsertBehavior
existing components sl g i
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ADF Faces Capabilities [6]

- AD F D ata VI sua I I y4 atl on G ra p h S |ty Service Requests | Search | New Service Request | Management | Service Analysis Dashbo:rd

All Service Requests in the Last 30 Days

* More than 50 types of graphs
* Rendering via Flash or PNG
* Interactive features:
» Zoom in/out
» Scroll N EEEEEEE
» Time selection :
» Line and legend highlighting/fading
» Dynamic reference lines and areas

o - N W S » @ ~

o - N W s O & N

» Animation
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Bottom Label 63
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ADF Faces Capabilities [7]

= Gantt Chart

* Track tasks and resources on a time schedule

» Types: project, scheduling, resources
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ADF Faces Capabilities [8]

» Partial Page Rendering (PPR)
* Enables redrawing only a portion of a page
» Can be enabled declaratively or programmatically

* Triggering component: » Target Component:
» |d = "syssel" » partialTriggers = "syssel"
» Autosubmit = "true” o v 3 R
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ADF Faces Capabilities [9]

» Page Templates
* Reusable ADF Faces page that

contains place holders for custom
page content

* Templates are interpreted at
runtime

» Authors can change the template
for an existing application without
opening the application itself

» Templates may accept parameters
for passing information from the
inheriting page to the template

$ Facility for Rare Isotope Beams
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ADF Faces Capabilities [10]

= Summary
 ADF Faces provides for rapid
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. 0O oo 0 AN
development of rich web user (8 : =
. 3 O wid 0 ony
interfaces i © wns L ot
[ W oo 012
. 7 O database 0B 7 Ny -
J :’,..—:: Tag Guide Aptabeial ‘(i.uk table )
* Easy page layout B Lo, | [S————
%2 Tree ) b TYT— . ot 10 0 N2
(B teeerat| = ent 210 ”':""’
& (2] Data Vissah d Query i : ::::‘ =
" - o Other Togs I T abie - S cosk
» Advanced user interaction e .
2 Skanning 2 Caroute 7 O datadase
2 Feature Demo : Caly Z j Svtalt
Ve Desgn | S -
O 0|3 .

* Rich dynamic data visualization s W

- d’ég. Guide |

* Visual and declarative development o]

Savearable

n HDats Tisualzaton Tools (

4\ Other Tage v

< > .

- Skinning g
* Feature Demos

 Visual Designs

I Styles ]

I & ®rnt Content

< Commonly Confused

=
\ Facility for Rare Isotope Beams
U.S. Department of Energy Office of Science
J Michigan State University T. Brown, 14 June 2011, EPICS Collaboration Meeting, Session 3, Slide 19




Application Development
& EPICS Connectivity
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Application Development [1]

» Database Driven Applications @
 Leverage existing database design
 Build an application framework | i
 Java programming infrastructure BROWSER

« Common application configuration i
|
= Application Development | | BLECTRONIC
LOGBOOK

 User single sign-on (security)
« Main application menu ;
* Application server for deployment

DIAGNOSTICS

« Each application runs as a service APPLICATION

 Applications access distributed
resources

e

—
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Application Development [2]

= Relational Database Design

* RDB structures for beamline
devices, signal records, etc.

* FRIB lattice imported to database

» Database may be populated using
web-based applications

» Contains global coordinates
structure

* Prototype Java Application
Development
* Device configuration
- Lattice browser
* System monitoring

| - Facility for Rare Isotope Beams
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Application Development [3]

= Main Menu
» Select from available
applications

» Device Configuration
» Select a beamline
sub-device by system
or subsystem
 Select a signal record
for a specified device
 Configure signals and
related devices:
» Signal fields
» Signal records
» |[OCs
» Power supplies
» BPM
» Port assignment
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Application Development [4]
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L » o Rare Isotope Beam Transport Quadrupole, horizontal
. %:;\d;;;\:;x: gl Quadrupole (Vertical) " i s ot FastFarad{ |Central RF System FE_SCS1:QHE_D0738 0738 el o * QHE Charge state Selec
* Legend for namin St | 5 ) 2 fo—
i, b Target Systems FE_SCS1:QVE_D0744 0744 Quadrupole, vertical, VE Source Charge state Selec
Quadrupole lectrostati
vl Quadrupole (Vertical) FastActing| | il electrostatic
|| (Horizontal) Q J Gate Valve ] Utility Systems
N H| (Elecrostatc) W | (Electrostatic) “ Valve
B one u o [Accelerator Control System FE_SCS1:CLLM_D0747 (0747  Collimator LM Source Charge state Selec|
Quadrupole G i i o Central Alignment System
uadrupole (Vertical) o
(Horizontal) P View Detector O Profie Mon |Beam Delivery System v i
with Sextupole a e Seech m VD S PM.PMH ~ FE_SCS1:QVE_D0750  |0750 Quadrupole, vertical, QVE Source Charge state Selec|
. by magnet 410 PMV electrostatic
 Devices managed N B S e PV
9 O] by magnet BoM o D]
. . Columns Frozen 1
5 B s [l BeamPosition Emittance
I ) i extupole e
>> rOfl Ie I I IO n |t0 r ‘5‘} SHorsV QP wih Octupole g Monkor System, Beamline Device Magnet 10C BPM RF
T Q by magnet 0 eem EMS ~
’ Beam Loss| dvld FE_SCS1:QHE_D0738 (~]
Hl  froseDetecr <> R dvclnst 0738
>> S o I D Aperture! dvcTypeDesc Quadrupole, horizontal, electrostatic
. veTypel
Beam Diagnostics box (multiple configurations) =8 chp 1 s Gyt @3 ) )
P I . Cilts sysNm  Source Charge state Selection system; n is the branch number, corresponding to the ion source number
d_d o d Energy Loss scs1
» Fower supplies 0 oo | = e e
S ELD = =
>) B P M S Cryomodule (multiple configurations) . B,:‘cemg n Ta;w atDwtnd [3
PTA
— e biDveInd [Y
SOLR = & on naming convention ”
FE RFQ =5, subsystem name e Cen critld | High
» BLMs ' :
Al devices carry the given Some devices carry the given S
R
e ————— e e et A e - T mpsDvcind | N
] 4
& \ [P, o
Done

Done
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Application Development [5]

* Multiple Views

* Expanded view:
Allows selection of |
system/subsystem
and easy browsing

» Detached view:
Provides quick

access to search
functionality over

large systems

FRIB (&

File Edit View History Bookmarks Tools Help i
e v & oy [ [@] | http://127.0.0.1:7101/AccelConfigSuite-ViewC| File Edit View History Bookmarks Tools Help
Most Visitedv (6] Release Notes [E]Fedora Projectv [ZiRed Hatv ([EJFree (Co v @ @ | [8)] http://127.0.0.1:7101/AccelConfigSuite-ViewController-context-root, v | [$§v
o] Oracle Enterprise Manager % | [o] Oracle WebLogic Server Ad... 3 | [6] h e yost visited v [@|Release Notes [ZjFedora Projectv [ZjRed Hatv [ZFree Contentv
FACILITY FOR [6] Oracle Enterprise Manager % | [o] Oracle WebLogic Server Ad... % | 6] http:/127.0...=q3w8rjgp2_4 x | #
\ = Tattioa Reme
¢ Detached Table L)
J RARE ISOTOPE BEAMS
FRIB view - Fomat + |3 [T | PR
System Sequence Symbols “DIAG { { ‘ {
Select View~ Format ~ [ [JFReeEN Efivetach | ol dwid dvcInsih " |dveTypeDesc |aveTypeld | | subsyshm |subsysid |syshm
Fragment Separator (Stages 1. 3, and] o < LS1_DIAG:BPM_D1121  |1,121 Beam Position Monitor BPM |_I Diagnostics DIAG Linac Segment 1
Folding Segment 1 colenod (beam | [5]
Folding Segment 2 FE_MEBT:SOLS_D1082  |1,082 o E"r‘Z'ODEju ;i"‘ LS1_DIAG:PM_D1121 1,121 Beam Profile Monitor (othe PM 5 Diagnostics DIAG Linac Segment 1
Helium Refrigeration Control System pe ng o
Driver Linac FE_MEBT:CAV_D1074 1,074 RF Cavity LS1_DIAG:BCM_D1122 1,122 Beam Current Monitor BCM | Diagnostics DIAG Linac Segment 1
Linac Segment 1
Linac Segment 2 E m
Solenoid (beam || . . . . . .
B LS1_DIAG:BPM_D1154 |1,154 Beam Position Monitor BPM Diagnostics DIAG Linac ment 1
Linac Segment 3 FE_MEBT:SOLS_D1066 1,066 Superconducting ! - " | ‘ 9 Seg
Machine Protection System —
Reaccelerator 12 MeV/u FE_MEBT:CAV_D1057 1,057 RF Cavity L LS1_DIAG:PM_D1155 1,155 Beam Profile Monitor (othe PM E Diagnostics DIAG Linac Segment 1
Reaccelerator 3 MeV/u N H
Rare Isotope Beam Transport FE MEBT:OLS 1050|1050 Solencid (beam If g LSLDIAG:PORT_DIIS6 |1,156  Port (e.g. for diagnostics) PORT Diagnostics DIAG Linac Segment 1
Central RF System — I 4 Superconducting | g |
Safety Systems - 5 o LS1DIAG:BPM D1187 1,187 Beam Position Monitor BPM 0 Diagnostics DIAG Linac Segment 1
Target Systems FE_RFQ:CAV_D1021 1,021 (:‘m" pifier, etz). | |© = E
Utility Systems S LS1_DIAG:PM_D1188 1,188 Beam Profile Monitor (othe PM 51 Diagnostics DIAG Linac Segment 1
Accelerator Control System FE_LEBT:CAV_D0999 0999 RF Cavity T 5}
Central Alignment System - s U LS1_DIAG:PORT_D1189 (1,189 Port (e.g. for diagnostics) PORT Diagnostics DIAG Linac Segment 1
Beam Delivery System v Solenoid (beam If 1A m
FE_LEBT:SOLR_D0995 0995 temperature sole] | LS1_DIAG:BPM_D1220 1,220 Beam Position Monitor BPM [ Diagnostics DIAG Linac Segment 1
B [E]
FE_LEBT:CAV_D0987 0987 RF Cavity LS1_DIAG:PM_D1221 1,221 Beam Profile Monitor (othe PM E Diagnostics DIAG Linac Segment 1
H
FE LEBT:SOLR Dose2  |ose2 tS:r]:pnng: t&t:agl ; LS1_DIAG:PORT_D1222 |1,222 Port (e.g. for diagnostics) PORT - Diagnostics DIAG Linac Segment 1
) LS1_DIAG:BPM_D1281 1,281 Beam Position Monitor BPM l Diagnostics DIAG Linac Segment 1
. Emittance Measu| =
FE_DIAG:EMS_D0977 0977 System o
LS1_DIAG:PM_D1282 1,282 Beam Profile Monitor (othe PM E Diagnostics DIAG Linac Segment 1
FE_LEBT:CLLM_D0973 0973 Collimator a L
LS1_DIAG:PORT_D1282 |1,282 Port (e.g. for diagnostics) PORT Diagnostics DIAG Linac Segment 1
FE_LEBT:CLLM_D0971 0971 Collimator LS1_DIAG:BPM_D1341 1,341 Beam Position Monitor ~ BPM Iﬂ\ Diagnostics DIAG Linac Segment 1
FE LEBT:SOLR D0967  |0967 Solenoid (beam | LS1_DIAG:PORT_D1342 (1,342 Port (e.g. for diagnostics) PORT Diagnostics DIAG Linac Segment 1
temperature sole|| | o) b1aG:PORT_D1343 1,343 Port (e.g. for diagnostics) PORT Diagnostics DIAG Linac Segment 1
FE_LEBT:CLLM_D0964 (0964 | Collimator LS1_DIAG:BPM_D1402 (1,402  Beam Position Monitor  BPM Iﬂ\ Diagnostics DIAG  Linac Segment 1
FE_LEBT:CLLM_D0962 0962 Collimator LS1_DIAG:PORT_D1403 |1,403 Port (e.g. for diagnostics) PORT Diagnostics DIAG Linac Segment 1
C]I" LS1_DIAG:BPM_D1462 1,462 Beam Position Monitor BPM m Diagnostics DIAG Linac Segment 1
4
J Ertnsez 8 LS1_DIAG:PORT_D1463 (1,463 Port (e.g. for di ) PORT Diagnostics DIAG Linac Segment 1 [~
m [ B
Columns Frozen 1
Done -
a m I
Done
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Application Development [6]

@ Mozilla Firefox [L)@)(x)
. Va l l Ce eve O p I I I e l l File Edit View History Bookmarks Tools Help
. . R G @ ’ [@) | http://127.0.0.1:7101/Accel ConfigSuite-ViewController-context-root, v [-Tlv \"‘,J
L] J ava I I a p p I I Catl O n Wlth J : ; I G l | I [ Most Visitedv (] Release Notes (ZjFedora Projectv [ZjRed Hatv [Z]Free Contentv
‘ |o] Oracle Enterprise Manager 3¢ | [@) http://127.0...te=9jci3gz2_4 3 | v
» Lattice Browser
\, FACILITY FOR
. . .
. Integ rated Data Visualization == RARE ISOTOPE BEAMS
System Subsystem Sequence Symbols
Select View - Format - [ | [TJFREeREM Bl Detach | wrap
. . . Front End [ [~ome | | |
« Built-in device search and sort e I o |
Folding Segment 1 m
Folding Segment 2 LS1_DIAG:BPM_D1121 |1,121 Beam Position Monitor ~ BPM Diagnostics
Helium Refrigeration Control System \EJ
vt | LS1_DIAG:PM_D1121 1,121 Beam Profile Monitor (othe PM E Diagnostics =
L] L] L] - i n
. Linac Segment 2 E i
Linac Segment 3 LS1_DIAG:BCM_D1122 1,122 Beam Current Monitor BCM | | Diagnostics
Machine Protection System 0
Reaccelerator 12 MeV/u LS1_DIAG:BPM_D1154 |1,154 Beam Position Monitor ~ BPM Diagnostics
Reaccelerator 3 MeV/u l
Rare Isotope Beam Transport ) = ‘ )
L L L . c LS1_DIAG:PM_D1155 1,155 Beam Profile Monitor (othe PM 51 Diagnostics
* Online device monitorin )
g Safety Systems LS1_DIAG:PORT_D1156 |1,156 Port (e.g. for diagnostics) PORT Diagnostics
Target Systems m
Utility Systems LS1_DIAG:BPM_D1187 |1,187 Beam Position Monitor ~ BPM Diagnostics
Accelerator Control System 1
Central Alignment System ) g _ )
° . . Beam Delivery System v LSLDIAG:PMDLISS  |1,188 Beam Profile Monitor (othe PM g Diagnostics
e l I l 0 e evl Ce eS I n g LS1_DIAG:PORT_D1189 1,189 Port (e.g. for diagnostics) PORT Diagnostics
@ ST D)
Columns Frozen 1
_w |
Displ Beamline Device Magnet 10C Power Suppl BPM RF Location
Java EE Web Server R z = =

80

, et o \ m\/\
20 / 80 50
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E: 3U\/—-—\
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0 e B
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JSF Application

|

Enterprise Beans

|

Java Persistence API

JAX-RS
Resource

La
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EPICS Connectivity [1]

+ Network

Applications EPICS OPI EPICS Channel

{} 4} Access
< - >

USB)

+ DAQ bus (PCI/PX],
EPICS IOC /—‘ PCle/PXIe, VME,

AN
<{} AV

Timing card DAQ electronics

- - —] == )
g Primary electronics [€ L7
motion /
7
4
k/
Detector
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EPICS Connectivity [2]

» Basic requirements for building a JSF application
» Java Server Faces 2.1 — Download Components
 Data Visualization Tools (DVT)

* Flexible Integrated Development Environment (IDE)

» Eclipse Helios '
» NetBeans 7 @
» JDeveloper 11g L -
- Data Service 2% NetBeans
- Java Channel Access (JCA)
ORACLE
= Data Acquisition FUSION NIDDLEWARE

* Fast Digital Acquisition (DAQ) bus

* Modular form factor preferable

» Extensive choice of DAQ cards

* DAQ card drivers readily available

» Unified software interface for DAQ cards
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Conclusion

= JSF technology is the standard for
Java EE web user-interfaces

* Open source and commercial
AJAX enabled component
frameworks are available

» EPICS connectivity via Data
Service and JCA

= Extremely rapid prototyping of
JSF applications

* Imagine the Possibilities...
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