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What Is JAS? Unnecessary Jargon:

The goal of the Abstract Interfaces for Data Analysis (AIDA) project
IS to “define abstract interfaces for common physics analysis
objects, such as histograms, ntuples, fitters, |O etc.. The adoption
of these interfaces should make it easier for physicists to use
different tools without having to learn new interfaces or change all
of their code. Additional benefits will be interoperability of AIDA
compliant applications (for example by making it possible for
applications to exchange analysis objects via XML).”
http://java.freehep.org/jaida/index.html

® JAIDA is the JAVA language implementation of AIDA.

® Java Analysis Studio 3 (JAS3) is a full featured GUI which uses
JAIDA internally and runs in real time.
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JAS Examples - Histogramming
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4 public tlass CreateAndPlotHistagrams 50007 Ertries: 99783 | | app0T Erfries : 100000

5 ' Mean: 2438283 | | Mean : 3758563

& public static vaid main(String arg) Rms: 088736 | | 7000+ Rms: 10001

7 40001 OutCfRange : 247 g

2 |AnalysisFactory af = IAnalysisFacton.createq): !

5 [Treetree = afcreateTresF actony). createl); S0+ 50001

10 IHistogramFactory hf= af createHistogramFacton(iree); '

s 40007

i2 treemkdir!Histograms"); 2000 1100

13 tree.cd{Histograms'); ‘

i 2,000
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23 i KMean : 2533E3

24 |Platter plotter = af.createPlofterF acton) create("CreateAndPlotHistograms java plot); i+ HRms: 039705
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2 plotter.show(); T i D8

27 ploter createRegions(2,2); T
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23 plotterregion(D) plottht): 44

a0 plotter region(t) plotih2);

a1 plotter.region;2) plotict); 2T

a2 plotterregion(3).plotic); a3t
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3 Randomr=newRandomi;
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a6 fordinti=0;i=100000;i++){ 4 2 i ! L} fi
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JAS Examples - Fitting
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3
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5 Mean: 702394
& public staficvoid main(Siing] args) Rims : 13181
7 OutCiffiange 40344
& IiCreate fatories % s
3 [AnalysisFactory analysisFactony= IAnalysisFacton.createq: a0 59360
10 [reeFactory  treeFactory= analysisFactory.createTreef actany); % Mean : 7 (294
11 [Tree tree = tregF actory.created); sigma: 13181
12 IPlotter  plotier= analysisFactary.createPlatierf actoryi) createl'Fit java Plat') background : 10000
13 [HistoaramFactory histogramFactary= analysisFactory createHistogramF actary(tree), ks minuit fit
14 [FunctionFactory functionFactan = analysisk actory.createFunclionFactony(iree); a 480114240
45 [FitFactory  fitFactany = analysisFactony.createritF actony; mean ;3 3435E-344 4TE B3
15 sigma: 1.396040.00801
17 IHistogram1D b1 = istogramF actory.createHistogram1 D Histogram 10" 40-3,3) % ';f.ckgmund: 1216'1621;3‘:
18 b i ;
19 Random r= newRandom(); pauss netinfit
. f& a 430114268
s o mean ; 334986345 775363
24 for(inti=0; 1<100000; i++){ - sgss 100!
@ NG nerGaussian(, background : 121664203
23 Pl nexdDoubleg™ 0-5), % i 1423
u
5 ;
26 [Function gauss = functionF actory createf unctionFromScript{ gauss" 1 "ackaround+a*exp(-(q0l-mean)*(0)-meanyisigmalsigma)”'a si
27

2 gausssetParameterl’a’ i1 maxBinHeight();
78 gauss.setfarameter!mean’ il mean();
30 gauss.setParameter('sioma” h.ms();

32 plotterregion(D).plotih1);

33 plotter region(l.plot{gauss); _H
i 3

B:34:11 AM ----------- campile successful I ﬂ|
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4
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Why Use JAS for NuMI Monitoring?

® Java GUI capabilities well established and easy to use.

°

Java XML-RPC implementation = access to ACNET data.

® JAIDA allows handling of complex data, full HEP data analysis
capabilities including histogramming, fitting and ntupling.

® JAS provides nice GUI interface to JAIDA for run-time
histogram and fitting displays.

® JASS architecture is based on FreeHEP Application Framework
into which many optional modules can be plugged in. Highly
customizable.

® JAS/JAVA already in use by FNAL AD controls (Timofei
Bolshakov, Jim Patrick and others) so local expertise available.

® Real reason: Too lazy, already knew JAVA, and hate ROOT/C++(M. Bishai).
- BROOKHPEAEN
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Getting NuMI Data — JAS Monitor

53 MHz RF

10 MHz serial link (TCLK)
256 bit frame (1 bit'= 1 cycle)

0xA9 Kicker Tlimer

ACNET
Front ends

Universal Clock
Decoder

66ms TCLK snapshot
Local VME GPS time stamp

Hadron/muon
Monitors
VME time stamp

P/IP

(1 @Z)

Data Acquisition™ ) —.
Engine (server node)
BD GPS time stamp

RM%a)

Rata . XMLRPC server G EASSNG
Cllgnts Limited access BD network Time since A9

Any computer/platform
JAS/XML-RPC Online Monitor

- == Hard event path - == Soft event path

A request is sent via HTTP to
Charlie Kings’ XML-RPC service
to extract the data from a list of
ACNET devices 1 second after an
A9 accelerator event (NuMI kicker
fires) occurs.

The “clock” process listens to a 15
Hz broadcast of TCLK snapshots.
“clock” informs the DAE when the
snapshot contains the A9 event.

The DAE requests the data from
the ACNET front ends and sends
it to the XML-RPC server which
broadcasts it to the world

Any computer running Java can monitor ACNET data using

JAS/XML-RPC: http://minos.phy.bnl.gov/ bishai/minos/NuMIMon/
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LIVE DEMO OF NuMI JAS/XMLRPC MONITOR (time and
network permitting)
If not - show screen snapshots
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NuMIMon Screen Shots

The XML-RPC interface dialog box:

File Edit Options Buffers Tools Help
D@ r 0@ 0 o T RG 7
4 G:EA9SNC

+ E:TRTGTD
:HMGPD
:HHRTD
:HADMDSL ]
:MM1GPD
:MMIRTD
:MMALDSC]
:MM2GPD
:MM2RTD
:MMA2DSL]
:MM3GPD
:MM3RTD
:MMA3DSL]
:M101DSC1]
:M1050SC1
:M107DSC]
:M108DSC 1
:M112D5C1
:M114DSC1]
:M115DSC1
:M117DSC1]
:M1210SC1
:MTGTDSC]

Server URL: |http:,f,fwm—bd.fnal.gw.BO;merpc—test;expurd"
Call back JRL: |http:;;13ﬂ.199.22.131 |
Call back port#  [19571 |

Trigger cycle name: |A9] |

Trigger cycle delay: [130 |

mMMMmMMmMMmMMmMMmMm MMM MMM MMM m i mmmmmoe

Device list File:  |cevice dat |

Job list File liohs. cfg |

Job id list ¢select job to stop) | ALL +

[ ] Write data to file. The file name is Lhejuh id.

-—:-- device.dat 4:17PM 0.30 Mail (Text C¥S:1.5 Fill)—-L25--All-——-—--———-—-— 1
F (No changes need to be saved)

~ ;
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NuMIMon Screen Shots

File Edit View Tuple Run Window Help
a0 DeXxz=h BOE
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- lg minuit fit 50 TR k. maipuit fit
¥ ECHADMDSI]. L Error logger B amplitude | fi & itude : 58,761+ 44318
Wi E:HADMDS]] 1 FIC avg ped & mean : A0 ] | 0534020114251
Bl E:HADMDS])_ 1 PIC different bk 307 \ Y
B E:HADMDS[)_1 PIC noise (Rl 40 ) ' 20 i )
h E:HADMDS[]_1 Time Differs I | i 1 ,"
B E:HADMDS[)_1 Time Differa 107 Vi |
E E:HADMDS[]_1 Total ws Pre - : : 04 : — - ; : 2
E:HADMDS[]_ 1 Total we Te -5 o] 5 -15 -10 -5 o] 5 10 15
gy E:HADMDS[]_1 ¥ME Time D Harizontal Position gnches) wertical Position (inchesy
&
&
o[ E:HADMDS[]_L PIC 2-D Display - E:HADMDS[]_1 PIC 2-D Display EHADMDS[]_1 - EHADMDS[].1 ¥ vs time
& Yertical position (inches) Fosition {inches) I EHADMDS[I_1 X vs time
: 15 P 1.0+ EHADMDSII 1 Y vs time
@& 1 T
b 0.5 [EHADMDSI_1 X vs time
Entries : 15
R 01 H B E EEEE EEEEEE BB B LS
-5 XRms : 39671
- YMean: -8.9468E-3
\a -0.5T YRms : Nah
e EHADMDS[_1 Y vs ti
= H 5 Vs Time
o S ol =10 Entries : 19
& XMean : 64283
©- -15 LT ; ; } ; XRms : , 30671
o -15 -10 -5 0 5 10 15 0 20 40 50 80 0 e
@ |8 EEMMZRTD 1 Harizontal position {inches) Time (secs)
@ B8 EMMALDS[]_L
T Eueersl) L E:HADMDS[]_1 PIC 1-D Displ E:HADMDS[]_1 PIC 1-D Displ E:HADMDS[].1 - EHADMDS[]1_1 Total ws ti
& [ E:MmazOE]] L - - SHRENRY c -D Display ; 1-E 1 Tatal vs time
& [ EMTGTDS[1 Pulse height (o) m;:s ; 56.4?2 Pulse height (pC)/Beam Intensity [0 EHADMDS[L_1 Peak vs time
i = ETRTCTD. 1 Rnds it 200+ EHADMDS[]_1 Total vs time
- twoDistr Sumoi Weights : 424111
25071 [EHRDMDS1_1 Peak vs time
Entries : 19
2001 XMean : 64.283
XRms : 39,671
1504 YMean : 24.816
YRms : 8.2591E-7
100+ [EHADMDS[]_1 Total vs time
Entries @ 19
S04 XMean : 64.283
I I I I I 2 e e e om e wom e owowmow 9671
t t } } t T 7 f t } M 5
50 &0 70 80 a0 s} 20 40 &0 80 YR 0
Channel Time (secs)

-~ ;
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NuMIMon Screen Shots

File Edit Yiew Tuple Run Window Help
&= @A

@ |58 E:HADMDS[] 1 = 5
:M112DS(]1
o [E3 EHMGPD_1 ] 2DS[L
o B EHMRTD_1
@ [E EM101D3]]1
@ [E EM10505]].1 T : - S —_— - : Lo
& [ EM107DS]]1 g minuit fit - E:M11205[)_1Harizontal Position {mrm) - g rminuit fit g minuit fit - E:M 112 D5[]_1Wertical Position (mm) - g minuit fit
g 108D5[].1 Pulse Height (rriv) E:g;;iﬂ?[]_l“wizumal Position (m4|:|',‘p Pulse Height (v E:[h:;rlissﬂ.s[]_llfenica] Position (mql:;)
= 450 Mean: -4.0248% 450 Mean: 0.72169
gy EoML12DSTL Array vallie s Rms : 16.805 400 Rms : 18719
E-M112D5[]_1H-Position meay SumOf Weights : 350 SumOf Weights : 13325
JEM112DA[]_1H-Position sigm o minuit fit kg minuit fit
g E:M112D5[]_LHorizontal Positi amplitude :
E:M112D5[]1_1%-Position mear
f E:M112D5[]1_1%-Position sigm

B E:M11205[]_1vertical Position

e[ EM114D5]) 1
@ !=_ EM115D5]]1
& [ EM11705])1
Lol F_ E:M12105]]1
@[5 EEMMICPD_1
& [ E:MMIRTD 1
&
o=
&
&
o1
=0 -500+— f f f f \ f ; f
-3 -0 <15 -10 45 o 5 10 15 20 -0 <15 -10 -5 il g 10 15 20
L= Horizantal Position {mm) Wertical Position (mem)
-8
EM112DS[]_1 EM112DS[]_1
Mean Position (mm) Prafile sigma (mrm)
20T 994T008 440000470 4ot bettes TRe0ettTH TeT 00 8e 04 00 [ Uity i T v VR e B T iy 1
g g gl Tl R B
iR !
26T [ EM112DS[]_1H-Position sigma vs time
2.0T B EMLL2050]_1 H-Fosition mean vs tme 35+ [l EM112DS[]_1¥-Position sigma vs time
154 [l EM112D5[]_1V-Fosition mean vs time 34+
: ; [EM112DS[]_1H-Position sigma vs time
334 Entries : 45
LoT YMean: 27626
[E:M112D5[]_1H-Position mean vs time \‘Rms'. Ill]5.341ll
Entries : 45 22T < E
05T YMean : -15975 [EM112D5[1_1¥-Position sigma vs time
YRms : 0.039879 ERS Entries : 45
e.07 EM113DS[]_1V-Position mean vs time 20+ Jhean: G
Entries : a5 ! = .
051 YMean : 3.0054 U
YRms : 1.023271 2.9 * " B e
g 28 ®E * ¥ ¥
Z Rk ooy K JReRbe ok R
i 27t x kK E - e K i
LS pah das pbadianga RaT b aak dakba dad b aikgay ba \ , L w , , ;
i i } ! t f i } t t } t t }
0 50 100 150 200 250 200 s} 50 100 150 200 250 300
Time {secs) Time (secs)

EHADMDS[]_1 PIC 1-D Display (96 entries)
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NuMIMon Data Dump

}\.‘\{mary Joygdrive/c/Program Files/JA%3/bin

Start-time Sat Dec 04 21:45:11 EST 2004
TCLK-cycle A9
Cycle-delay 1000
Device—count 15
E:HMGPD 1102214720960 O 778.75 TORR
E:HMRTD 1102214720960 0 59.46875 DegfF
E:HADMDSL] 1102214720962 1102214719917 -1.83 -0.305 -1.22 -0.915 0.915 -0.300L
1.525 =08 =1.22 9.305 0.915 =1.88 =0.9 1.22 =0.915 1.22 —=0.915 B.2305 =0
b1 -1.525 -0.0 0.915 -0.305 O0.B1 -1.525 -1.22 -0.305 -0.61 -0.61 0.300L
-2.44 0.915 -0.61 0.305 -0.61 -0.915 0.305 0.915 -1.22 -2.44 -0.61 -0.915
1.83 o¢.61 ©¢.91% 1.22 -1.%25 —-0.61 -0.0 -2.44 -0.305 0.61 0.30L 0.61 -0
L9 =3.05 0515 =25 =L22 =1.,525 .05 =1.22 =98l =122 =285 9.9l
=00 =081 =1;22 9:915 -1:83 -=2:135 0.30% Q.61 -1:22 =081 —=0.81% O b
=0.305 =0.61 0.305 0.305 =1.525 =0.915 =1.22 =1.22 4915 =0.915 1.22 =
135 1.22 -0.61 -1.22 -0.305 0.915 -2.44
:MM1GPD 1102214720960 ¢ 778.1875 TORR
:MMIRTD 1102214720960 0 58.62500000000001 Degk
:MMALDSL] 1102214720962 1102214719924 -48.19 -110.715 -12.504999999999999 -b65.27
-63.44 -12.504999999999999 -71.065 98.21 -71.37 -48.495 -47.58 10.674999999
999999 -44.225 14.334999999999999 -61.61 7.93 -25.314999999999998 -0.0 -41.17
5 32.025 -35.074999999999996 21.96 -50.019999999999996 -7.015 103.395 -49.714
999999999996 22.265 -17.69 -51.85 27.45 -46.055 -100.345 85.705 17.384999999
999998 -1.525 42.089999999999996 -14.03 -13.42 -33.5L 3.965 -7.32 1.22 11.5
9 16.775 9.76 27.145 -53.375 -7.32 -40.26 96.99 -63.44 21.349999999999998
-38.125 13.42 -20.74 55.815 -67.405 -10.674999999999999 154.32999999999998 7.
625 -132.67499999999998 -119.255 83.875 122.0 224.17499999999998 114.07 -62.8
3 28.06 -40.565 21.96 18.91 58.56 39.65 -35.685 -38.125 -130.23499999999999
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NuMI First Beam !

NuMI Hadron Monitor X-position NuMI Hadron Monitor Y-position
Pulse height (pC) Pulse height (pC)
Mean : 0.27173 Mean : 0.076763
60,000 T Rms : 4.7484 60,000 I Rms : 4.6779
50,000 T SumOfWeights : 102379 50,000 T SumOfWeights : 102379
40,000 T 40,000 T
30,000 T 30,000 T
20,000 T 20,000 T
10,000 T 10,000 ‘——'_|7 ]
0 14'1—|17 T T —||_1| 07 L I I — — ™
-15 -10 -5 0 5 10 15 -15 -10 -5 0 5 10 15

Horizontal Position (inches) Vertical Position (inches)

NuMI Hadron Monitor 2-D Display (log Z)
Vertical position (inches)

15
10 XMean : 0.27173
XRms : 4.7484
S YMean : 0.076763
0 YRms : 4.6779
-5 SumOfWeights : 102379

-10 0 10
Horizontal position (inches)
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OFFLINE ANALYSIS OF NUMI DATA FROM DEC 3-4th.
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Accessing NuMI Data Offline

#® Charlie King’s XML-RPC server — BeamData process —
minos-acnet.fnal.gov — archive (Bretts talk).

® From archive, Brett converts raw data to a Root T Tree.
#® Used standalone Root macros to analyze TTree.

® Analyzed BPM, profile monitor and muon/had monitors.

|:§§§§§§§§§§§§§§
EEZ:ZZ-:Zzczz3
SEZIAEREIRBREE

[ 18 Obiects
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Profile monitor analysis

® Siep 1: Calculate pedestals from events with v. low beam
intensity as measured in TORTGT and/or TOR101.

® Step 2: Calculate noise = o (P, ), where P is the pulseheight in
channel n.

® Step 3: Calculate differential noise = o(P,, — P,+1) to identify
common mode noise and cross-talk.

® Step 4: Loop over events with beam intensity > 1 x 10! and fit
profiles in each spill to a single Gaussian using o(FP,,) as the
uncertainty on the measurement in each channel.

® Step 5: Compare profile widths with beam emmitance
expectations (P. Lucas).

® Step 6: Compare means with nearby BPMs (Sacha, Mark D.)
. BROOKHEAEN
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Profile monitor noise/dnoise

100 1 1 1 I

50

T 100

- 50

0

100 1 1 1 I

Std. Deviation of Pedestal (mV)

50

T 100

- 50
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Profile/Had Monitors - Spill 43

Profile Monitor 1071 X-Position WMean 1137 Profile Monitor 101 Y-Position Mean 0.
RMS 4.861 RMS 2.093
1800— e Intagral 2204 1200[— 3 Intagral 3293
- I ndf 125.9 f 41 B - i | ndf 1030 7 41
1600 — Area 2133+ 7.0 [ Area 072 =74
= Mean =1.411+ 0.003 1000 — Mean 0.983 + 0.002
Gt Sigma 0.4748 + 0.0015 [ Sigma 0.9064 + 0.0025
1200— ao0|
1000 E
200 f— ik o
500 ;_ an0|
400 B 1
200 f_ ‘L 200 —
[} = - ok
ol b e e b e by b b b SR ORI o TSI S P ot AP AN RS A oYY | PSP | YU VP S M PASTALIT S 1 YO R T [
-20 ! ! 15 . E []
Profile Monitor 105 X-Position Wearn 0. 4097 Profile Monitor 105 Y-Position Mean 1.9M1
RMS3 2.16 RMS3 1.949
[oe T Integral 3718 il Integral 2266
P < 1 ndf 3459 1 41 o +2 | ndf 12131 41
- Area 3424 = 6.3 - Area 2038 = 3.7
B Mean -0.3597 + 0.0023 1000 — Mean 1.399 + 0.002
1000 i Sigma 1123 £ 0.003 B Sigma 0.6631= 0.0012
C a0l
B00|[— _
600 [— i 600 —
400 = 4N :—
200 — 200 J L
0= i i 0= =
e T K T T e i I T S P e U T [ i
- E E 15 20 -20 -15 -1 -5 o 5 10 15
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Profile/Had Monitors - Spill 43

[ Profile Monitor 112 X-Position | [ Wean -1.9Z8 [ Profile Monitor 112 Y-Position [Wean 3787
RMS 4.037 RMS 5.691
e Integral 3091 1000 = Integral 3024
- -|- v/ ndf 4581738 N o I ndf 14.32 / 41
i Araa 5183 + 149.9 - Araa 2878 = 84.3
= Mean -1.995 + 0.059 4= Mean -4.006 = 0.036
- Sigma 1.955 + 0.079 E Sigma 1.273 + 0.048
600 a0
a0 ano[—
SRr 200[
g ol L
: SRR
Ll P T PR e R L el e e B b e e e Bl
E - - 1] 1 Z0 E - - - 0
[ Profile Monitor 114 X-Position | Mean 1.555 [ Profile Monitor 174 Y-Position Wean 1312
RMS 2.604 RMS 3983
T~ Intagral 1658 ano Integral 2046
= w* J ndf 7041 [ 3 " ! ndf 355741
B00 [ Araa 1554 + 17.6 S 1 Area 1741+ 12.8
o Maan 1.626 + 0.012 = Mean 0.04835 + 0.00591
500 Sigma 0.9496 + 0.0128 oo Sigma 0.7271+ 0.0069
ot 1 500
.muE A
c o0
200 [— b
= 200
“HJ;_ o E_ j- _L
0 f . T ; 0 o : .
Bl v bewn s b Do b b b by o | R O T O B PR B A Bl e

15

NATIONAL LABORATORY

Marv Bishai. Brookhaven National lab 15 = p.15/19



Profile/Had Monitors - Spill 43

| Profile Monitor Tgt X-Position | Maan -2.195 [ Profile Monitor Tgt Y-Position | Mean 2.971
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Profile monitor vs BPMs
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Profile monitor vs BPMs
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Profile monitor vs BPMs
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Profile monitor vs BPMs
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rofile monitor vs BPMs
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Hadron Monitor tracks PM

See Sacha’s results for a full blown quantitative analysis

Beam position at hadron monitor
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Problems: Timing Pathologies

An analysis of the timestamps from the 14 SWICs revealed the
following ACNET data timing pathologies in the 385 spills taken:

1. The DAE timestamp of PM114,115,117,121, TGT was 20
seconds ahead of the rest of the SWICS. VME timestamps
were identical to £30 msecs: 1 spill.

2. The VME timestamps are not in sync on all 14 SWICS. The
event contained data from the previous spill on some devices:

10 consecutive spills. Problem limited to
PM114,115,117,121, TGT.

3. No data was returned from PM101,105,107,102,112 and we
got an error from the DAE or all zero data: 3 spills.

NB: Charlie K. has a new service which may have already fixed these problems.
- BROOKHFPRAUEN
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Conclusions

® The JAS3 online NuMI monitor worked well in real conditions.
Flexible enough to add new devices and new analysis code
and plots on the fly. Some problems with Java memory
management/stability. Need to implement a shifter oriented
error warning system.

® The ACNET XML-RPC service worked well during data taking.
Some timing problems with accessing the data. Its not clear (to
me) that the problem is with the server and not further
upstream.

® The BeamData process was very easy to run, very reliable and
analyzing the NuMI offline data was a blast — if you know
some ROOT!.
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