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Online DAQ Linux computers:

Newer version of Linux Ubuntu

Offline analysis Linux computers:

All rack mount machines without
consoles, housed in CW31

Fizeau — Itzik’s group, ECR area

Geissler — Artem’s group, PULSAR
Avogadro — Daniel’s group, PULSAR
Ampere — Raju, Sq. Room

Henry — New machine under development

Auger
Balmer
Fourier
Oppy
Stark
Stern
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nctop — Linux command to check load and number of users on networked machines

Use this to decide which machine to do analysis on. Only works with offline analysis

machines.

@ oppy - Private Shell

File Edit View Profiles Help

Number of users

?ﬁ% ?ﬁg =& ' 3 ‘ cC ] (9
Connect Disconnect | Terminal  SecureFTP Settings Find Help
Load Avqg. CPU states

user SYS

balmer 0.16 0.05 0.06 0.0 0.4
auger 0.01 0.03 0.00 0.0 0.0
fourier 0.00 0.02 0.00 0.0 0.0
oppy 0.00 0.01 0.00 0.5 0.5
stark 0.00 0.00 0.00 0.0 0.0
stern 0.00 0.01 0.00 0.0 0.0

q,Q-Quit

J,KEY UP-up k

, KEY DOWN-down

(%) MEM (KB)
1dle used
98.7 910752

100.0 2457836

100.0 2750140
98. 9] 5352812

100.0 1818260

100.0 31913788

15521436
30429176
30136872
27534872
31068748

973220

vid20 81x9 Lm: & Col: 50

total
16432188

1
32887012 0
32887012 1
32887684 3
32887008 0
32887008 0

MUM




oppy - Private Shell — O
PRy

File Edit View Profiles Help
+ [ . T
= I oy I-I
= = = & 49 e 9w
Settings Copy Paste Find Help

Connect Disconnect | Terminal  SecureFTP

ibonline@oppy:~/ibgroup/COLTRIMS/Production/SpecTcl/SpecTcl 2D$ 1s *.cpp

CAnalysisBase.cpp _— OriginAsciiSpectrumFormatter.cpp
CAnalysisEventProcessor.cpp| |DataManipulation v1.3.cpp| |[RealAsciiSpectrumFormatter.cpp
CScalerProcessor.cpp MySpecTclApp. cpp

1bonline@oppy:~/1bgroup/COLTRIMS/Production/SpecTcl/SpecTcl 2D$ I

vid20 97x5 Lm:5 Col 65 MNUM

CV1290Decoder.cpp — Actual sorting code, the only file here that is regularly modified

CAnalysisBase.cpp
CAnalysisEventProcessor.cpp — Files related to scalers, not to be edited
CScalerProcessor.cpp

OriginAsciiSpectrumFormatter.cpp —Files related to exporting spectra, not to be edited
RealAsciiSpectrumFormatter.cpp

DataManipulation_v1.3.cpp— File used to further process data, such as delay line fitting or random generation




Makefile, contains all *.cpp files to compile and link

After modification, or moving to a new directory or machine:
make clean
make

[ 1 Makefile - KWrite - O X

Fle Edit Wiew Bookmarks Tools 5Settings Help

[@ New % Open H Sawve M Sawve As | e Close | Undao f"'f?—] Redo
#
# Append your objects to the definitions below:
#

OBJECTS=MySpecTclApp.o OriginAsciiSpectrumFormatter.o RealAsciiSpectrumFormatter.o CV1290Decoder.o CAnalysisBase.o \
CAnalysisEventProcessor.o CScalerProcessor.o

3
# Finally the makefile targets.
3

SpecTcl: $(0OBJECTS) DataManipulation v1.3.0
S(CXXLD) -o SpecTcl $(OBJECTS) $(USERLDFLAGS) \
$(LDFLAGS)
S(CXXLD) -o DataManipulation v1.3 DataManipulation v1.3.0

[1] b

Line:44Col:1 | |LINE [INS [Makefile | Makefile



1 MySpecTclApp.cpp - KWiite MySpecTclApp.cpp — COLTRIMS - O X

Fle Edit View Bookmarks Tools Settings  Help

|:9NEW %ﬂp&n HSE'UE HSEMEA!. | eﬂlm ‘ [59) undo (0 Redo

#include "CV1290Decoder.h" -
// Local Class definitions: V785 Slot
CV1290Decoder decoderl = CV1290Decoder(2) (4);

V1290 Slot

// Function:
// vold CreateAnalysisPipeline(CAnalyzer& rAnalyzer)
// Operation Type:
// Override
w /*
Purpose:

Sets up an analysis pipeline. This function is required and must
be filled in by the SpecTcl user. Pipeline elements are objects
which are members of classes derived from the CEventProcessor
class. They should be added to the Analyzer's event processing pipeline
by calling RegisterEventProcessor (non virtual base class member).
*/

void
CMySpecTclApp: :CreateAnalysisPipeline(CAnalyzer& rAnalyzer)
v {

RegisterEventProcessor(decoderl);

SpecTcl* api = SpecTcl::getlnstance();

CTCLInterpreter* pInterp = api->getInterpreter(); Scaler processing
//Register Scaler Event Processor

RegisterEventProcessor(*(new CAnalysisEventProcessor(new ScalerProcessor(*pInterp))), "Scalers");

} -
f of]

Line:30Col: 1 | [UNE [INS [Co+ | MySpeclhpp.cpp




71 MySpecTclApp.cpp [modified] - KWrite M yS pe CTCIAp P.-CPP — ECR

Hle Edit View Bookmarks Tools Settings Help

I:?New %ﬂpen Hﬁa\re HSB‘VEAS | @Ckﬂ |®Um:lo @Hedn

#include "C1290EventDecoder.h"

#include "C1290Experiment.h" Three decoders for ECR code
#include "C1290Physics.h"

// Local Class definitions:

C1290EventDecoder decoderl = C(1290EventDecoder(2, 4); // Decode -> raw parameters.

C1290Experiment decoder2; // Intermediate calculations
C1290Physics decoder3; // Physics calculations

v /*
Purpose:

Sets up an analysis pipeline. This function is required and must
be filled in by the SpecTcl user. Pipeline elements are objects
which are members of classes derived from the CEventProcessor
class. They should be added to the Analyzer's event processing pipeline
by calling RegisterEventProcessor (non virtual base class member).
*/

void
CMySpecTclApp: :CreateAnalysisPipeline(CAnalyzer& rAnalyzer)
v {

RegisterEventProcessor(decoderl); // First step is -> raw params.
RegisterEventProcessor(decoder2); // Intermediate calculations
RegisterEventProcessor(decoder3); // Physics calculations

/7 RegisterEventProcessor(scaldecoder); // Scaler processor
SpecTcl* api = SpecTcl::getInstance();
CTCLInterpreter* pInterp = apli->getlnterpreter();

//Register Event Processor included in NSCLScaler files

RegisterEventProcessor(*(new CAnalysisEventProcessor(new ScalerProcessor(*pInterp))), "Scalers");

|

7h

Line:30Coli1 [ |[UME [INS [Cov |

MySpecklApp.cpp




userscaler.tcl

Tcl/Tk command script updating scaler strip charts

'-:__'_! userscaler.tcl — KWrite

File Edit View Bookmnarks Tools Settings Help

E? New % Open H Save H Save As | @ Close | Undo @ Aedo

w proc UserBeginRun {} {
global strchan
set strchan 0
h
w proc UserUpdate {} {
global strchan
global Scaler Increments

Scaler channel name

channel -set $strchan $Scaler Increment
channel -set mcptront $strchan $Scaler Increments(
channel -set scalerxl $strchan $Scaler Increments(3)
channel -set scalerx2 $strchan $Scaler Increments(4)
channel -set scaleryl $strchan $Scaler Increments(5)
channel -set scalery2 $strchan $Scaler Increments(6)
channel -set mcpback $strchan $Scaler Increments(7)
channel -set power %$strchan $Scaler Increments(8)

incr strchan

()T

L Scaler channel number
startingat O

}
-
5 _'*I_I
Line:3Cok:16 | | LINE [INS [TelTk | userscaler.tcl




setup.tcl — defines parameters and spectra

'-:! setup.tcl — K\Write —

File Edit Wiew Bookmarks Tools Settings Help

I:?New %Dpen HSEWE HSEWEA:; | @Ehﬁe | Undo @Hedu

# (C) Copyright Michigan State University 2014, ALl rights reserved

#

# Define the parameters: parameter number-must be unique

2

#:::::::::::::::::::::: p EH DATA I:St r']_p Cha["ts,:l L e e e e e e

parameter photodiode @ 14 )
spectrum photodiode 1 photodiode
parameter mcpfront 71 14
spectrum mcpfront 1 mcpfront 14
parameter(scalerxD+«7Zz—I4 parameter name
spectrum
parameter scatlerx ]
spectrum scalerx2 1 scalerx2 14
parameter scaleryl 74 14 |
spectrum scaleryl leryl 14
parameter scalery2— 75 14 1D spectrum
spectrum scalery2 1 scalery2 14

parameter mcpback 76 14

spectrum mcpback 1 mcpback 14

parameter power 77 14

spectrum power 1 power 14

parameter/spectrum size in 2" channels

spectrum name

Line:15 Col:30 | [LINE [INS [Tl |

setup.tcl




setup.tcl, continued

parameter ’[1’[23,,r 1110 ns 2D Spectrum
spectrum tlt2 {tlt2x t1t2‘5r'} {@ EJE}E}E} SE} {0. 30000. 1500}}

#
parameter rtofl 103 ns MlanhanneI Number of channels

spectrum rtofl 1 rtofl {{0. 31000. 31000}}

#Multi-hit spectrum Multiple spectra can use the same parameter

spectrum rtofall 1 rtofl {{0. 31000. 31000}}

#
[

|1 setup.tel [modified] - KWrite X
Fle Edit View Bookmarks Tools Settings Help
[?Mew %Dpen HSEWE Hﬁauens | @clm | () undo 03 Redo
parameter tlt2x 1109 ns =
Max X channel
|

Line: 107 Col: 1 [l |[LINE [inS [®irTke |

setup.tcl




setup.tcl, continued

[T setup.tel [modified] - KWrite

File Edit WView Bookmarks Tools Settings Help

Ee?hlew %Dpen HSEWE HEEWEH.S | chm |E§}Unda @Hedu

set baseparam 1060
set basename "tofion"
set paramtlist [list]
w for {set i 0} {$i < 8} {incr i} {

set name [format "$basename.%02d" $1i]

parameter $name $baseparam ns Define parameter for each hit, up to 8

lappend paramtlist %$name

incr baseparam

} ‘/Single 1D spectrum based on all 8 parameters in paramtlist

spectrum tofion @ $paramtlist {{0. 31000. 31000}}

<

Line:359 Col: 1 || [LINE [InS [Rik |

setup.tcl




| ¥ setup.tcl [modified] - KWrite

upte | setup.tcl, continued

E? New %Dpen H Save H Save As | @ Close | I%-‘} Undeo @ Redo

set baseparam 1040
set basenamex "rxy gatedontimex"
set basenamey "rxy gatedontimey™
set paramlist [list]

w for {set i 0} {$i < 8} {incr i} {
set namex [format "S$basenamex.%02d" $i]
set namey [format "$basenamey.%02d" $i]
parameter $namex $baseparam mm
incr baseparam Define x and y parameters for each hit, up to 8

parameter $namey $baseparam mm

lappend paramlist $namex $namey
Multiply incremented 2D spectrum based on all 8

incr baseparam N .
parameter pairs in paramlist

}
|

spectrum rxy gatedontime $paramlist {{-100. 100. 401} {-100. 100. 401}}

[

i

Line: 322 Col: 1

rErEE

setup.tcl




1 setup.tc - Kiite setup.tcl, continued

Fle Edit %“jew Bookmarks Tools Settings Help

E@N}_%Dpi HEEWE HEEVEM | QCIME | Undao ﬁﬂedu

sbind -al[) ;#plotting all the spectra

# Add an attach online button

¥ proc Attach hostname { B

global tcl_platform
set ringHelper [file join /usr/opt/dag/current bin ringselector]
set url [join [list tcp: "" $hostname $tcl platform(user)] /1]
puts $ringHelper
puts $url
| attach -format ring -pipe \
$ringHelper --source=%url --sample=PHYSICS EVENT
start

} -

Let display know about all defined spectra

— Define procedu

button .attach -command "Attach localhost" -text "Attach Online" Define button

pack .attach -fill x Add buttonto menu
# Add an attach file button
w proc Attachf {} {
v set typelist {
{"Event Files" {".evt"}}
}

set fname [tk _getOpenFile -filetypes $typelist -initialdir ../stagearea/complete]

attach -format ring -file $fname

}
button .attachf -command Attachf -text "Attach File"

pack .attachf -fill x

pack [source ~/ibgroup/Utility/SpecRealWrite.tcl] -fill x
pack [source ~/ibgroup/Utility/SpecIntWrite.tcl] -fill x

source userscaler.tcl Scaler update script; source is Tcl command to run —

I

Line: 480 Col: 4 | [LINE [INS [Tl |




£ Xamine -- /home/ibenline/ibgroup/COLTRIMS/Production/SpecTel/SpecTel_2D/rspecT.win - O x X treequi - O x

File lindow Spectra Options Graph_objects Help File Edit Help Data Source Filters Spectra Gate
Spectra Parameters] ‘u‘ariables] Gates] Folders]
3 Spectrum Type Data Type Definition file:
. 1D Bitmask Word (16 bits) EHEIE
1] Load Save
- % 2D G 1D * L 32 bit - -
mn é amma ong { its) Cumulative M Failsafe
_3 Summary GammazD Byte (8 bits)
2. - ; -4 - Stripchart
74] RTOF1REY1X a0o00 - 1500, .. : : g0 . 1500, .. 79] RTOFIREVI¥E . 3°T0, ao000 . 150 .
SpectrumMame Create/Replace Clear Delete Gate Apply
d1dz All Duplicate Ungate
Parameter Low High Bins Units Parameter Low High Bins Units
dld2x 0 30000| 1500 ns dld2y 0 30000 |1500 ns
Name EType |X Parameter Low |High |Bins |Y Parameter Low High |Bins |Gate
=507 B -1n07 B -101" . -1007 B . P
[10F] R&vl . 2 [—50“"50 : B01] ¥ [-5. .. [107] Rxvls - 2 [—1lﬂfl 100 - 401] & ... [109] Faee2 . 2 [-100, 100 - 401] ¥ [... [110] Rxw2s : 2 [—1ﬂ"ﬂ1 100 - 401] % ... adCSStrlp 1l adc35tr|p 0 16383 16384
adc4 1l adc4d 0 4095 4096
adcdstrip 11 adcdstrip 0 16383 16384
adc5 1l adc5 0 4095 4096
adc5strip 11 adc5strip 0 16383 16384
adcé 11 adce 0 4095 4096
adcestrip 1l adcestrip 0 16383 16384
0. - . 0.0 IO ow o1 TOO0T 50 adc? 1l adc? 0 4095 4096
35] RToFiTOFE : 2 anong . 15007, .. RTOFITOFEE : HZ [153] xTswm : 1 [0, 0dag . 20001] &. .. [1f1] wTs1m : 1 [0, 20000 . 20001] adc?strip l| adc}'strip 0 16383 16384
1E adc8 11 adc8 0 4095 4096
1E Update Spectrum List Spectrum Mask: * Clear
1E Display memory: 227/900 MB  Title Set a new title Run Number: 614
1E Data Source: Pipe from: cat jcommon/ib...tfrun614/run-0614-11.evt (Active) 98475030 Buffers Analyzed 100.00% efficient
E
{ eclc —
. 1E : X SpecTdl o X
n. B n. B 14007 40 1El [] TE500. 50
[%6] RTOFITOF2Y 27150 anoog - 1500, .. [?6] RTOF12TOFH : 2’& annpog . 1500, .. 1[0, 280 - 10001] {FH... [?5] RTOFl - 1 [0 Ao . A000] {R. .. : ) )
Eile Console Edit Interp Prefs History Help
Spectrum 75 ¥ 1027783 ) E Counts 3
loading history file ... 48 events added
1 Zoom Update F\llI Expandl Harkerl Eutl buffer line limit: 512 max line length: unlimited
Main conscle display actiwve (Tcl8.6.1 TkB.6.1)
]]isplagl Update Selectedl UnExpandl Summing Regionl Bandl ]
Done .
Display + M j j ' Log I Hap Integratel Contour' Starting treeparamgui...Time to load folder gui: 50345 microsecconds per iteraticn
Done
vergion: SpecTcl-2.4-00% build on oppy Wed Jun 1 13:31:34 cDT 2016
L]
To run, type: ./SpecTcl, then in window
L]
type: source setup.tcl
L
Or, type: ./SpecTcl < setup.tcl
{} slave g8.18




X SpecTcl Scalers — O *

Run Number: 614 Run state: Active . .
Length of run: 0 04:15:40 Scaler interval: 2 lee Scaler dISplay
Title: Set a new title
ALL ]
COLTRIMS/Laser scalers, Page 1
MNumerator Denominator | Rate(s) | Total(s) | Ratio [rate total] |
photodiode 9998.5 153392041
mcpfront 10486.5 184257250
xl 14440.0 263789207
x2 19590.0 359726835
yl 14180.0 258053421
y2 25239.0 459864576
mcpback 0.0 (']
power 0.0 i}

X - 0 x Sorting control menu

[~ Enable Alarms
Stop Analysis

Clear Spectra

Exit

Attach Online

T T T T T T T Attach File

seconds Write Spectrum (Real)...

[~ Auto X scale [ Log Scale Write Spectrum (Int)...




Sorting Control Menu

X - 0O X

Stop Analysis

Clear Spectra

|

|

Exit ‘
|

|

|

Attach Online
Attach File

Write Spectrum (Real)..

_Write Spectrum (in)... |

Write Spectrum (Int)...

Start/Stop Run

Clear all spectra

Exit program

Attach Online for DAQ
Select *.evt file

Write out spectrum for
Origin plotting
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