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Vision

* Replace the existing magnetic measurement systems by new
systems, which are developed based on the same technology
and allow for high level of reuse and accommodation of various
hardware and data processing solutions.

* Allow for easy extensions and modifications needed in R&D.
* Allow for flexibility in data management.

 Base the solution on open systems and standards.
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Extensible Measurement System (EMS)

EMS is a component-based framework for building measurement,
data acquisition and dataflow processing systems. The goal of the
EMS project was to design, implement, and deploy a system that is
extensible, flexible and dynamic. EMS can be used to develop
configurable and dynamically reconfigurable systems. It is perfectly
suited for building a family of systems.

Framework — the skeleton of an application that can be customized and reused.

Component — an independently released software module suitable for composition
(together with other components) into multiple applications.

Family - a group of systems built based on common software assets, such as
frameworks, components, or libraries.
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Component

Components have properties

control , ,
and state. Typical components input,

l process, and output data. Their
+ properties behavior depends on their state and

data —estate — data  property values. Components can be
: erorstatus directed to perform certain actions by
l l sending control events to them.
exception debug Components may also output debug
and exception information.
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atatlow

filter

There are several categories of data processing

—— components:

» Data sinks

» Data sources

» Data filters/processors
» Data splitters

» Data mergers

splitter

SOurce

sink
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XMT. Dialect

<configuration version="0.1" title="Display Test XML">
<!-- Component definitions -->

. i <component id="Producer” class="ems.core.components.SimpleDataGenerator">
<property name="title" value="Data Generator Component"/>
</component>

<component id="Chart" class="ems.measurement.chart.ChartDataDisplay">
<property name="XPosition" value="0"/>
<property name="YPosition" value="200"/>
<property name="title" value="Plot Display"/>

</component>

<!-- Routing information -->
<route type="Data" origin="Producer" destination="Chart" />

<!-- Control signals -->
<control signal="init" destination="1"/>
<control signal="start" destination="1"/>

<groups>
<group name="Display"” position="778,423" size="548,219">
<node name=“Producer"/>
<node name=“Chart"/>
<Igroup> Producer
</groups>
</configuration>
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DAQ Organizations

<<EMS Node>> <<DAQ Node>>
N s
— » DAQ
EMS supports both
<<EMS Node>> distributed and local DAQ
N architectures.
T T
—— | DAQ
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Distributed EMS

<<EMS Node>>

o —

<<EMS Node>>

oy

A

bridge

<<DAQ|Node>>

DAQ
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bridge

EMS supports a distributed solution where
two communication buses are connected via
bridge components.
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Streaming to OODB

Data

Source

= Filter

— -

Filter

-

Filter

Final
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QoDB

Data from any point in the data
flow can be archived in OODB
with no need to do any special
preparations of the database (no
alterations to DB schema, no
programming of DB access, etc.)

OODB offers fast persistence of
data streams.
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Data Publishing

Viewer Data (final results) can be
T loaded either on-line or

e off-line to a relational
database.
- A component can be set
- up to apply the same SQL
statement to a stream of

data.

OODB | ol Gier | m| Filter m| Filter |

Feader i

C > [
OODE
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cation Lifecycle

Assemble
Configuration

Run & Tailor
Configuration

Develop New
or Modify
Existing
Components
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Magnetic Measurement System

- Current Probe Slow
Control Transport Monitoring
trace System System database System
scripts \ T I I T I
o . T . error
— control [|monitoring|| visualization || processing handl
configuration Il
Magnetic Measurement System
parameters : : : : :
device device device device device
DAQ Subsystem
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onfiguration with Groups

= Visual Configurator - ssw2.xml [C:\Documents and...]

=] X

Eile Edit Routes

Filter | Graphical | ®xmL |

AnotherDataGenerator
AxisDetermination
ButtonPanelComponent
CalculateSswStrengths
Chart

ChopDataEvent
CollectStats

‘ControlEcho
ControlSegquenceComponent
CurrentControlComponent
CurrentControlGui
CurrentControlSimulator
CurrentSimulator
DMCSGatewayComponent
DagAdaptor
DagTriggerControl
DataltemFilter

D j C
DataltemSelectElements
Dataltems ToXmuar
DataMerger

DataPacker

DataSlicer
DataStreamerComponent
DataToText

DataTypeTranslator
DigitalBuckingComponent
DisplayPanelComponent
DspControl
Echo
EwventiMonitor
EwventToData
P

Executor
Extender
FIRFilterComponent =
< ii [T |
[ Full Names [_| Sort by Package

-

: |£| Group Hierarchy

S5 =
1 System
1 IntegratorGroup
% [ Main Cantral
[ Exceptinn Logoer
1 7 Pos Data
] Camment
[ Sag Data
§-=1DAG
3 Tension
3 Current
3 Current Contral
3 Scripts
9 [ Analysis
¢ [0 Axis Determination

[ Diata File Outaut X

==
|ssw

= Configuration

Property Walue

ITitle S5V
sfversion

Ditd File ems. did

[09:03:30] Successfully loaded "C:D: and il i 2 sl

IMemon- 10.24/24.309 MB

Aungust 2007
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onfiguration Group View

< Visual Configurator - ssw1.xml [C:\Documents and...]

B [=] |

File Edit Routes

Fitter | |

Graphi | wna |

el

AnotherDataGenerator =
AxisDetermination
ButtonPanelComponent
CalculateSswStrengths
Chart

'ChopDataEvent

CollectStats

ContrelEcho
ControlSequenceComponent
CurrentControlComponent
CurrentControlGui 1
CurrentControlSimulator
CurrentSimulator
DMCSGatewayComponent
DagAdaptor
DaqgTriggerControl
DataltemnFilter

D C
DataltemSelectElements
DataltemsToXmgr
DataMerger

DataPacker

DataSlicer

DataStreamer Component
DataToText

DataTypeTranslator
DigitalBuckingComponent

SagTabis|

Fmm—————

s

3 |ﬁ| Group Hierarchy

I wat
[ Exception Logoer
=1 ZPos Data
[ Analysis
[ Flux Step Analysis
§ [ Axis Determination
2 [ Roll Angle
[ Roll Angle File Dutput
[ Data File Output
] Flux Plats
=1 collectionStats
1 Sag Calibration
3 Current Control
[ System
o O DaG
1 Tension

TEHT

Hea

“init
“lstant

“istop

“|End L]
“fcustom Signals

Z|Bro

ASimpleGraphC rel i3

tanitars
| & simpleGraphComponent

DisplayPanelComponent Save Mame Walue
: s Lagarithmic
DspControl [SagMName Generator| H
Erti SagName Generator I O |[xDatatemrame_0 |none
ntMonit | [ | [#DataternMNarme_1 none —
P onitor #Datalterntame_ 2 |none
EventToData 1 vDatalterntame_3  [none
ExampleProcessingComponent < MDataltermiame_4  [none
Executor SagDataToSiring V] [XGridShown
Extender v| |¥Span 100
FIRFilter Component = JorDatallsed
Zh! > — YAxisLogarithmic
il O] [w] |vGridShown (-]
[] Full Names [ | Sort by Package [SagDataFile Gutput [w] |autoscaling [
= SagDataFile Ouipui [ ] |packground
[ |chanType FLOT
datalternCalar_0
L] nCaolor_1 ]
L] nColar_2
— nColar_3
: atalternColor_4
3 atalterntlame_0 T_Co_Fit
¥ atalterntlame_1 T_Cr_Fit |
v mklame 2 T Co >~
Sort b
Romove
[11:40:12] "M:E i dtd (The syst cannot find the file specified)” Falling back on default fnal. dtd’. Fix this before trying to run configuration. Memony: 47.85/59.41 MB

Aungust 2007
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onfiguration with No Groups

< Visual Configurator - boosterCorrector_070719.xml [M:\EMS\BoosterCo...]

B [=] |

File Edit Routes

Fitter |

Graphi | wna |

AnotherDataGenerator
AxisDetermination
ButtonPanelComponent
CalculateSswStrengths
Chart

'ChopDataEvent
CollectStats

ContrelEcho
ControlSequenceComponent
CurrentControlComponent
CurrentControlGui
CurrentControlSimulator
CurrentSimulator
DMCSGatewayComponent
DagAdaptor
DaqgTriggerControl
DataltemnFilter

D C
DataltemSelectElements
DataltemsToXmgr
DataMerger

DataPacker

DataSlicer

DataStreamer Component
DataToText

DataTypeTranslator
DigitalBuckingComponent
DisplayPanelComponent
DspControl

Echo

EventiMonitor
EventToData
ExampleProcessingComponent
Executor

Extender
FIRFilterComponent

el

<] i

]|

[] Full Names [_] Sort by Package

-

[FarmProcess| ePortm200

DataTable

CenterOffcet
CoordTransforms

[Report
[ReporiDatal

oriData

[ |7ﬁ7| Group Hierarchy

SH Display Test XML

Ha

i IEventMonitor

=] Configuration

silame Traffic

Slinit

[start

A

“fStop

“JEnd

“lcustom Signals

Z|Eroadcasts

“imMonitors Data,Property, Contral,....

=] EventiMonitor

Walue

Save Marme
| |¥Position

[w] |rPosition

hackground

heep

capacity

controlvisible

datavisible

debugWisible

detailCapacity

errorPopupEnabled

ionvisible
oreground
v eight E00
conized
[ ] [infoEventvisible
| maxStringToDisplay 1024

rroperbisible

showDetails

speechon

O |

Sort s fmertance <
romos

[12:00:58] Can’t edit routes when in "All' mode.

Aungust 2007

Memony: 44.51/62.78 MB
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e

XML Configuration View

£ Visual Configurator - boosterCorrector_070719.xml [M:\EMS\BoosterCo...]

[ [=]/><

AxisDetermination
ButtonPanelComponent
CalculateSswStrengths
Chart

'ChopDataEvent

CollectStats

ControlEcho
ControlSequenceComponent
CurrentControlComponent
CurrentControlGui
[CurrentControlSimulator
CurrentSimulator
DMCSGatewayComponent
DagAdaptor
DaqTriggerControl
DataltemFilter

D C
DataltemSelectElements
DataltemsToXmgr
DataMerger

DataPacker

DataSlicer

DataStreamer Component
DataToText
DataTypeTranslator
DigitalBuckingComponent
DisplayPanelComponent
DspControl

Echo

EventiMonitor
EventToData

Executor
Extender
FIRFilterComponent

ExampleProcessingComponent

!—-Ems configuration generated on Thu Aug 16 1Z:02:48 CDT 2007-—>
'--Short info:

- special addresses: '%' - any, ‘!' - all

~ ewent types: Data, Debug, Control, Exception, Property
- standard comtrol signals: init, start, stop, =nd

~-=< IDOCTYPE configuration STYSTEM .. ems.dod™>

configuration title="Display Test XML" wersion="0.1">

Component definitions

File
Filter | (S [ xena |
AnotherDataGenerator 7¥ml wersion="1.0" encoding="IS0-5859-1"32> -

<component class="ems.core.components.system. displays.EventMonitor.EventMonitor” id="Traffic™s

<property name="height” walus="6007/>

<property name="showletails"” walue="true™ />
<property rritle” walue="Traffic Monitor™s>
<property name="widrh” walus="6007/>

<property “HPosition” walue="100" %>
<property i 5007 >
“property TiconXFosition” walue="4437 />
<property name="icon¥Position” walue="1177/%

< f Component>

<P=-= -1

<component class="ems.core.components.system.control.properties.PropertyController”
<property java.awt. Colox[r=0,g=0,b=0]"/>

<property ‘pollInterval™ walue="5"/=
<PrOperty "ritle” walue="Property” />
<property "WPosition” value="2007 />

<property name="¥Position” walue="200"/%

<] i

[T»

-

[] Full Names [_] Sort by Package

<property name="icomPosition” walue=""4467 -
“property name="icon¥Position” walue="2Z817 =

< Fcomponents

< l-= -—

id:

="Property>

<component class="ems.core.components.ui.display.tabular.NunericalTextDisplay” id="DataTable™>

SPrOoperty nam "decimation”™ walu LTS
<property name="height'” walus="4007 />
<property name="title”™ walue="Data™ />

<property name="visible” walue="true”/ >
“property name="width” walue="800" >

Cproperty nam
CPEOPErTY names=
<property nam

"¥Position” walu

"YPosition”

“iconXFosition” walue="2757 /%
<property name="icon¥Position” walue="3527 %

< F COmponents>

<P=-= -1

<component class="ems.core.components.ui.display.sinple. Simnplebacabisplay” id="Display™>

<property name="background” walue
<property
Cproperty

TEE6" S
Tforeground” walue="625357 />
ftitle”™ walue="Data Display" >

“property “HPosition” walue="6507 7>
<property walue="3207 /=
<property icondPosition” walue="2767 >

<property name="icon¥Fosition” walue="2347/ %

A L]

[*]

[12:00:58] Can’t edit routes when in "All' mode.

Aungust 2007

Memony: 47.44/62.78 MB
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&
File Edit es
Filter

{AnotherDataGenerator =
AzisDetermination
{ButtonPanelComponent
CalculateSswStrengths
\Chart

|Choppatakvent 1
[CollectStats

\ControlEcho
|ContrelSequenceComponent
{CurrentControlComponent
{(CurrentControlGui
{CurrentControlSimulator
{CurrentSimulator
\DMCSGatewayCompenent
IDagAdaptor
IDaqTriggerControl
[DataftemFilter
|DatalteminjectorComponent
IDataltemSelectElements
IDataitemsToXmgr
IDataMerger

\DataPacker

Ipatasticer
IDataStreamerComponent
[DataToText
|DataTypeTranslator
IDigitalBuckingComponent
IDisplayPanelComponent
IDspControl

{Echo

\EventMonitor

|EventToData
|ExampleProcessingComponent
|Executor

{Extender

" Graphical | XML

m$

Started at 10,0500 14:47:06

RUNNING [H [c_BPE| 691 |

Bugs: No known deficiencies

Concurrency: MNo support for concurrent access.
History:

04/10/00 J Nogiec Indtial wersion

Yersion:

$Revision: 1.35 § $Date: 2004/11/24 22:47:28 §
See Also:

DataFvent, Serilized Form

Field Summary

On-line Component Documentation

I
v|| & | Group Hierarchy
\j:] Display Test XML

E tRepor{Component
| & configuration
|Report

<

--Cu;mrﬁ Signals

{Broadeasts

{Monitors

| &1 ReportComponent

| save _Marne Value
[v] [fagDebuy

| |immaiTyns [%e

intlormalDataMame |bnout

inSkewDataMame  [anout

sortType
| E BasicDataComponent
| Save MNarme Yalue
v| [timingDebugEnabled v
[ timingEnabled v

[l BasicComponent

outFarmatOutput meatdutpul“

protected | shoutMessage § Save Harme
string L] |algorithmDebugEn...
controlDebugEnakl.
(package || debugPrintingEnahl... |
private) ||& . debugSendingEna.. ]
static Colox = errorstate oK.
exceptionPrintingEn... Ll |=

Sort by Inheritance |

Add Remaove

[12:20:10] saved C: and

orrector_070719.xml Memory: 52.38/63.56 MB
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L] '?1'#

~ ﬂmnl‘_‘!
o . |
- Contiguration Comparison

< Configuration Diff

First Configuration: C:\Documents and Settingsnogiec'DesktophoosterCorrector_0707 19 xmil

second Configuration: CDocuments and Settingsnogiec'DesktophoosterCorrector_070719_jdm_quad..

COMPORMERNT Trafiic PROFPERTY iconXPosition has different value =443= |= =7 3= |~ |
COMPORENT Traffic PROPERTY iconvFasition has differentvalue =117= 1= =144=

COMPORERNT Property PROFPERTY foreground is missing

COMPOREMT Property PROFPERTY pollinterval is missing

COMPOREMNT Property PROPERTY iconXFosition has differentvalue =487= I= =500=

COMPOREMNT Property PROFPERTY iconvFosition has differentwvalue =222= |= =5T72=

COMPORENT DataTable PROFPERTY iconxFasition has differentvalue =275= |= =459=

COMPORMEMT DataTable PROFPERTY iconyFasition has differentvalue =352= 1= <600=

COMPOREMNT Display PROFPERTY iconxFosition has diferentvalue =276= 1= =120=

COMPOREMNT Display PROFPERTY iconYFosition has differentvalue =234= I= =458=

COMPORERT ScriptGUI PROPERTY iconxPosition has different value =g2= 1= =1448=

COMPORERT ScriptGUI PROPERTY iconyPosition has differentwalue =142= 1= =319=

COMPORMERMT Script FROPERTY iconxPosition has differentvalue =58= l= =195=

COMPORERT Script PROPERTY iconyPosition has different value =42= I= =196=

COMPOREMNT TextFileReader PROPERTY fileMame has different value =toEms_BMADTE-0_MD_LUBL_OTF
COMPORENT TextFileReader PROPERTY iconxPasition has different value =174= 1= =180=
COMPORERNT TextFileReader FROPERTY iconvPasition has differentwvalue =14= = =64=

COMPOREMNT TextToData PREOPERTY iconxPosition has different value =176= 1= =302= I
COMPORENT TextToData PREOPERTY iconyPosition has different value =74= 1= =117=

COMPORENT Current PROPERTY iconxPosition has differentvalue =177= 1= =4327=

COMPORENT Current PROFPERTY iconYFosition has differentvalue =130= 1= =1458=

COMPORERMT FFT FROFPERTY iconxFosition has different value <=178= 1= =542=

COMPORENT FFT PROFPERTY iconYFosition has differentvalue =187= 1= =221=

COMPOREMNT MagHarm PROFPERTY coilsHarmonicsMatch has differentwalue =1UEBH 2DBE 30DB = 1= =1L
COMPORERNT MagHarm PROFPERTY iconxPosition has different value =178= 1= =R00=

COMPOREMNT MagHarm PROFPERTY iconyPosition has different value =2480= 1= =340=

COMPORMEMT HarmProcess PROPERTY iconxFosition has diferent value =178= I= =534=
COMPORENT HarmProcess PROFPERTY iconyFosition has different value =309= 1= =4456=

RACL T b I h 1T +. Fm ot UL O Oy el Tam L P o iFE 4 | Mo £

<] 1 I [*]

-

Close
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Aungust 2007

=

Control Signal Sequencing

< Order

Traffic - init

Traffic - start
Property - init
Property - start
DataTable - init
DataTable - start
Display - init

Display - start

Script - init

Script - start
ScriptGUI - init
ScriptGLUI - start
TextToData - init

FFT - init

MagHarm - init
HarmProcess - init
CenterOffset - init
CoordTransforms - init
Report - init
ReportData - init
current - init
ReportData - paramsvyalid
TextToData - start
FFT - start

MagHarm - start
HarmProcess - start
CemterQifset - start
CoordTransforms - start
Report - start
ReportData - start
Current - start

o

Close

Architecture & Features of EMS Framework, |.M. Nogiec
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Running
Applications




Measurement States and Parameters

Measurement parameters are
implemented as property values of
components specified for named
system states.

Parameters can be reviewed before
each measurement and updated.

A hierarchical notation is used for
parameters.

Properties/parameters can be also
given on the command line:

ems.bat ssw.xml "Store.fileName=my_ssw.dat"

Aungust 2007

# Script parsweters
seript.de.slesp = 1000
script.de.movellesp = 1000

# Metrolab PDI
integrator.dc.timeocut = 10

integrator.dec.baselddress = 12644352
integrator.de.gain = 1

integrator.de.pdiInitComuands = RUN O;RE3ET:Z3YN 0;BLCE 1;2ZCT 1:;3TEZ 0:53TE3 O

integrator.de.integrationTime = 33333
integrator.de.externalInputTrigger = 3
integrator.de.externaldutputTrigger = 0
integrator.de.dataS=smples = 8192
integrator.de.triggerS3ource = 0

# Agilent Waveform generator

lol x|

generator.do. timeout = 1ﬂ
generator.do.gpibiddress | 2
generator. do. outputFregus Ltz
generator.do. outputFrequs
generator.de.outputimpliy

Test Information

TestName:
Operator:
Magnet: -

‘Measurements Selected:
0:DC Meas

Param File: ssw.dat
maotion.de.gpibAddress = 2

motion.de groupTarget=10
maotion.de.groupTargetRefarence = relative
mmotion.de groupWelocity =10
maotion.de.groupAceeleration = 1
motion.de.groupderk =1
motion.de.dioBits = 1

# FKeithley voltmeter

voltmeter.de. timeout = 10
voltmeter.de.tensionChanr
voltmeter,do, currentChant
wvoltmeter.de. gpiblddress |
voltmeter.de.trigger = IN

wvoltmeter.de. integration
voltmeter.do. function =

voltmeter.do. runSamples =
voltmeter.do. idleTime =

woltmeter.de. trigger = Iﬁ YESI! Mo

Continue with Measurements?

# Newport motion controller

motion.center.timeout = 40
motion.center.gpiblddress = 2
#motion.center.groupTarget = 0;0;0:0

--%-- ssw.dat

tEundamentcak)l==Ldd==aPissssssnssasaaaaaaas k ————————————

Architecture & Features of EMS Framework, |.M. Nogiec




Run-time Application Monitoring

Communication on the bus can be
- selectively monitored using the event
monitor component.

mese— -+ Memory usage can be monitored
= using the memory monitor component.

Eemory —mx=| * The processing time used by a

File Help

oo component can be monitored.

=7 | * Debugging and/or exception
EEEEESSEE = eaed | information can be routed to a separate
display or I/O component.

Started at 010201 16:37:53 RUNNING | Memorny 'iﬁ{lirms:'

August 2007 Architecture & Features of EMS Framework, |.M. Nogiec 25



Scripting

=10l x|

DC Measurement _:j
_f# Return: 0O - if OK
L # 1 - exception encountered
Y 2 — aborted by the user
def deo(outputDatalName, axis, steplhirection, endDirections) %

= Scripting allows for

# Announce starting measurement

T R — automation of measurements

util.showMessage ("DC Measurement Started')

and for quick construction of

util.showMessage ("Starting waveform generator™)
util.setProperty ("Generator™, "remotePropertyGrouplame",

—— new tests or data processing

generatorTimeout = Integer.parselnt (util.getProperty("Store™,

"generator.do. Cimeout) ) u
util.command ("Generator™, "start", generatorTimeout) |O IC
util.showMessage ("Waveform generator started OE'™) =

# Move home

util.showvMessage ("Moving to the center') s : .
util.setProperty ("Motion”, "remotePropertySroupName", "motion.center.'™) e Scrlp In erpre er IS
|:| util.setProperty ("Motion®, "groupMame", axis)

| util.control ("Motion™, "initc')

motionTimeout = Integer.parselnt(util.getProperty("Store™, I | f I t t.
"motion.center.timeout”)) responSI e Or In erpre Ing

util.command ("Motion™, "start", motionTimeout)
util.showMessage ("Moving to the center completed OE'™)

Python/Jython scripts.

util.showMessage ("Feading tension™)
| util.setProperty("Voltmeter”, "remotePropertyGroupName™,
| Mroltmeter.de. ™)
util.setProperty("Voltmeter”, "dataEventNamePrefix™, "tension.™)
tensionChannel = util.getProperty("Store™,
| froltmeter . de.tensionChannel™)
| util.setProperty("Voltmeter™, "channelNo™, tensionChannel)
1
|
|

util.control ("Voltmeter™, "init") -
o |
August 2007 Architecture & Features of EMS Framework, |.M. Nogiec 26




Script Console

(2
i}
| X

The script control
panel component

- 4-41°00 IMF Q- Script started allows for selecti ng,

144100 INFO"New hackground color running, and

14:41:00 INF Ok ckground colar

14:41:00 IMFQ:r |::I-:;gr|:|uruj colar monltorlng a Scrlpt

14:41:00 INFQ::MNew background calar

File Control View Print Help

DMeEE

14:41:00 INFQ::Script terminated

Ll | o R R | »
extensiveTest. oy INIT ERROR 0:0:13

Aungust 2007 Architecture & Features of EMS Framework, |.M. Nogiec 27



Configurable Sequences of Measurements

& - [Of x|
File Control Monitoring Plotting Help

DE=a

[ Test Setup | Meas Selection |

Reps  Intr Reps  Inir

FY

1 = [# SAG Tension 3

[0 AC Measurement

1 /= [0/ set Tension 1

-

[ Roll Angle Measurement

F

1 & [0 DC Measurement i

| Fun_ |

Errors: 0 | Elapsed Time: 0

lalv L] |a]r

[C] Start Monitoring

A script can run in interactive or automatic mode.
* A sequence of measurements can be selected.
 Measurements can be repeated.

Aungust 2007 Architecture & Features of EMS Framework, |.M. Nogiec 28



Run-time Tailoring

Started at 10:17:55 06/05/01 RUNNING Graph 180
I — T
& =lalx]
File Actions Help
i ]
[ System Properties 1 Ixposition 80 = : [~
[ chart p ; — i
[ contrals | YPosition 205 [ init
[ DataDisplay | False v|
\ [ senerator i H start
- jautoscaling True w [
D Manager i H
[ Memmon ‘|background Color[r=0,4=51,h=51] g stop I
D — ems core.oranh.SimpleGraphC * end
D MNumdisp H
D Plottart =contr False vl i
L | mcoozng || — e |
otter. |datattemColor_0 java.awt.Color[r=255,9... H

D Prop2Datal

D Frop2Dataz
D FropertySheet

I D Timert

D Timer2

D Traffic

dataitemColor_1
datalternColor _2
datattemColor_3
datattemColor_4

| datattembame_o

“|dataltemName_1

javaawiColorlr=2850.. |
Java.awt.Color[r=255,9...
java.awt.Color[r=255,49...
java.awt.Color[r=0,y=2...

Dinole [

Quadrupole [t

| Automatic polling from Plotter2 has been stopped by the user.

RUNNING

Aungust 2007

Each component has a set of
properties that both control its
behavior and exhibit its state.
These properties can be
introspected and modified at run-
time.
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Ad-hoc Database Queries

File

—[ol

Help

select* from dba.problems

select* from dba.comments

select * fram dba.caomments where assignedTo = 'nogiec’
select* from dba.comments

select * from dba.comments where assignedTo

'"Jerzy Nogiec!

Enter SOL and push button

Input 5

A\ Listinput - query input

Aungust 2007

F=3 Numeric

File Actions

A

Help

decimation: |1

description
category
status
severity
assignedTo
commentDate
problemld
commentar

mentDiate

description

‘: severity |assignedT0 COm

Kl

mediurm Jerzy Mogiec |1998-02-03 0. | This project has been completed.
medium Jerzy kogiec 1899-08-03 1... Handling of control events has b,
emergency |Jerzy Mogiec |2000-01-04 1... Log files have names *. 1000104,
emergency |Jetzy Nogiec |2000-01-04 1., rfsd has heen recampiled with .
medium Jerzy klogiec 1999-01-15 0. |Project lifecycle document.

medium Jerzy Mogiec 1898-08-31 1... | This project has been completed.
mediumm Jerzy Mogiec 1899-10-12 0. This project has been completed.
medium Jerzy blogiec 1998-09-23 1. Remote File Systermn cansisting ..
high Jerzy Wogiec 1998-07-07 1. |Correct failure to lock the quench.]—|

i h‘inh larm Boniee [19959-019-10 1 Cnrnnletad on M 099 with the i

entryDateTime

[*]

| adjusting selection...

A\ TabularDisplay - query results
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Bl
L
Current | Ramp | Status |
i File
Ble
C nt | Rai Stats
[Started at 15:18:25 05/08/02 [RUNNING [Led [ 1052 e
. Open Door/Local Stop 0
File ~ Actions Overtemperature
= - 5 - l— b DC Overcurrent Faull D
MCP: HFM001-0 | dipoleHarmonics | Schlabach k @D Power Failure
File Action (Oct 09, 2000 01:42PM Event# Output Inhibit Ramp to 3000.0 RUNNING for-tine [ control
B Paint Number M Exl
T” H = | ‘ H ” H | Ak Slow Ramp Down External Safety Fault 2
ﬁ”m‘ |--J— m Q @ IJEI W 4P1 Power Supply ON Power Supply ON
B8P
Manual | Auto | Status | Trace Irlfo‘ 4P " ” |
Measurement Run fgi‘e Ramp to 18000.0 RUNNING jon-iine | control
- (N, o 5L e AT o 0 o o+ 2z s s s 7 [
Run: [HFM_R023 e 275456264 1.03398866705354
e RihaNG oo | 22 0152347 1.015043LE0ZE0E
| start H Pause || Cantinue Engl 120 -0l fenz055401 0.9936{[& e = 3
a0 Heb Brog4014z 0.95956] File
wecmator[1 | Benogaisia 0,947

[Measurement Control Panel oK Eok | 1 Eanif [ Harm nes | Ampliude _Phace 55217786 0.9153
12.300253... -8.1054086. I~

:;:T:J;Zex 1.2001570... 19.998077 95403997 0.8847

W] | e 456993434 . 40 000022 571763652 0.8520

31002369, 59.997000
14.899781... 59.999832 53746269
83892161 . 10.001480

94996043 . 29.999218 40537623
4.1990052... 45.001905. 81353553

0.8172
0.7504
0.7418

Help

oo R e — S

[ Anonymous Property/Controller Sheet

File | Actions
Change Values Gejusting selection.. 02773931 0.7014
- Refresh
S aystem < G20l1z
Haeneeretes ] amyumporomomertin.. i ol p & -
D patasaer dtabventDuyCycle 09 | [ = i Fli null14:09:00 02/19/01 RUN... Stopped |3.45...
[ Manager start ——-— o) E
Datic T 140 18
D chardata 50l
E NumDisp. integratorGain RUNNING  |Graph 134
PropstyController .
(e ——— Ry = ' F19 I
x y
= 56| 4
intogratorGain3 D Help o6
integratorGain2 - i
=elect * from dba.problems 0777
amType 29:30(0) EVENT:: FROM DataGenerator TO
select * from dba.comments e e R B0
e select* from dba.comments where assignedTo = 'nogiec’ ]
pointsPerRevolution | | el gct * from dha.comments = 11

Automatic polling from Dag has been stopped byt | select. * from dba.comments where assignedTo = 'Jerzy Nogiec'

Started at 1116101 12:20:22 RUNNING - (D E [135/0/0

RUNNING |Mermory | 1000 ms

Started at 14:30:... |R.. |Amps (157

Enter SOL and push button RUNNING |Input 5
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Example UI: Tile Configuration

Aungust 2007

=l

File Control Monitoring Plotting Help
o=aE

Test Setup | Meas Selection |

Reps  Intr Reps  Intr

o j [0 sAG Tension 1 ﬂ [0 AC Measur...

a j [0 Set Tension [ ﬂ [J Roll Angle ...

1 ﬂ [ b Measur..| o ﬂ 0O Start Mont...

Run
Errors: 0 [T | Etansed Time: 00:03:28

=1olx|

Current

— [0 x|
File Actions Help
Fﬂ =Y wecimation: [1
cument (] [cunrent Rea. JeurrentRed. Jcurrent Red..]c.
Cument !|58036286... |892.65959... B51.00014 -4

578.37711... -691.461 05 738.654101 742
|573.04124... 146418871 -T27.558027 0
currentReducedval | J5q5 43804... 681 367262 [618.143644 |-
curent Reducedval | |

current,

Magnet magnet
Magnet Type | quadrupole
Z Position File Z-position.dat
Sag Calibration File | sag.dat

Tension 12031630 [
Msr Quality
- Strengths -
Current 1.592e+001 a
X Int Strength 1.438 T
¥ Int Strength T
X Strength TF 40.213 TkA
¥ Strength TF ThA
- Offsets -
X five Offset -8.408e+000 mm
Y fve Offset mm
NAEndOffset | 3.265e+000 mm
¥ A-End Offset mm
KBEndOffset  |-2.093e+001 mm
¥ B-End Offset mm
- Roll Angle -
Roll Angle ratians
-Say-
coinf i NIA mm
CNinf X NIA mm
/13105 11:23:15 AM RUNNING por2| 2

=1alx|

File Expert Help

&l&| @

[ Axes Control [GOU G0N0 {FIGHE COniToN|

: 101X
][> @] <]2]

Flux and Current Amplitudes

rent Arplitude

BM3/05 11:23:13 AM RUNNING Bof8 8

Axis InGroup  Target Absolute Position Status

A% ] 05300 @
AY O oo @
BX [ 9.5300
BY 0 0.0000
TENSION [ 0.0000
not used 0.0000
Initialized at 11:16:19 09/13/05 RUNNING
File Control Vi

—Iox|

> [®] €12]

integrated Signal

:@

@

Current (reduced)

| W Nw M N \Wt"“rl~.~\"”.wl~*“"'u'r"i'l'm

|
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Features

Aungust 2007

Multilanguage implementation: Java (framework), C/C++(DAQ), Python (scripting)
Framework portability (Linux, Windows, Solaris)

Self-describing data (collections of named data items)

Non-programmers can visually configure (build) measurement applications.

The user can save any new data without the need to modify the database schema.
Universal components accept any collection of data items.

Applications can be further tailored at run-time.

Alternative configurations allow for several versions of the same measurement .
Various DAQ solutions, either local or remote.

Testing in the simulation mode

Measurement sequencing via scripting

Reuse of components for on-line and off-line processing
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Aungust 2007

Summary

EMS is a flexible component-based framework for building
dynamic systems.

EMS is suitable to be both a R&D and production measurement
framework.

The system has been applied to building measurement systems
where continuous data streams are processed in real-time.

EMS, due the selection of its platform (Java), guarantees long-
term supportability of solutions, and independence from changes
in OS trends and proprietary technologies.

EMS promotes reuse and RAD.
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Questions
& Comments




