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Data Quality Monitoring
Framework (DQMF)

e Online framework for performing data quality
assessment.

e Analyses monitoring data through user
defined algorithms during run.

e Relays a summary of the results to shift
personnel and stores to conditions database.
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DOMFramework: Structure
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e Main Idea: —— -
Read in histograms and values.

Run algorithms.

Publish results.
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DOMFramework: Algorithms
and Results

e \What are the algorithms? ... examples
If input is a number:
Is the number above / below threshold?
If input is a histogram:

Do all bins have at least one entry?
No reference.

No more than n empty bins in bin range.
Reference: maximum number of empty bins.
Parameters: bin range.

e What Is the Output?

OK: green
Warning: yellow
Alarm: red
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DOMF Database Hierarchy

SCT:DQMRegion

EndcapA-DQMRegion EndcapC:DQMRegion

i

Al:DOMParameter AZ:DOMParameter ClL:DOMParameter CLDQMParameter

e DOQM regions contain hierarchy.

e DQM parameters associated with single
algorithms.

Parameters specify input source, references,
thresholds, algorithm parameters ...
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DOM Database Editor GUI
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Monitoring Data
Aychiving

e | constructed the DQM database editor graphical user
Interface.
Purpose: Create DQM parameters and regions.
Choose Algorithm.
Specify configuration parameters.
Edit thresholds and algorithm values.
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DOM Database Editor GUI:
Startup and Passive Elements

e Reads in DQM hierarchy from database.
Displays in JTree.
e Runs Consistency check.

Checks database for...
Regions/Parameters with wrong threshold names.
Regions/Parameters without input data sources.
Region/Parameters without actions.

e For a selected parameter or region...

Displays configuration parameters, threshold
values, and algorithm values in a table.
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DOM Database Editor GUI:
Startup and Passive Elements

e Configuration Parameters
Algorithm (dgm_config.dal.DQAlgorithm)
Weight (Double)
Input data source (String)
References (String[])
Name (String)
Action( String )
e Threshold Parameters
e Red and Green Threshold names (String)
e Red and Green Threshold Values (Double)
e Algorithm Parameters
e Value Name (String)
e Values (Double[])
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DOQM Database Editor GUI:
Startup and Passive Elements

Applications Actions %@Q@ E-—J

~ wed Aug B, 12:39 aM Q)
Z g B, 12:

DOM Database Edito

File Edit Create Database

 CJ=CT Configuration parameters
o [ Endcap.é Mame walue
[y Endcapa_al WIE'G"_"h 2_3 | =
algorithim irmple_gaus_Fit
D Endcaps_ sz input source Histogramming. durmms h 1
¥ [ Endcapc references Shomefalinaflarmon_cosmics 8027 hist root: CaloClustervecMon/ROIJROIDIstRegion
[ Endcapc-Left ACtion
[ Endcapc-right
[y Endcapc_C1 Threshold Parameters
D End c o Fed MNMames Fed “alues Sreen Ma. .. |[Green Walu. .|
neEcap-— Constant Lo Constant 0.0
Sigma L] Sigma (o] e]
Mean 0.0 Mean 0.0
Algorithm Parameters
Marme | Walue

Starting new consistancy check at Wed Aug O 00259259 CEST 2007,
WaARMIMG: Parameter Endcapa_al does not have an action
wARMNIMG: Region EndcapaA does not hawe an input data source.
MLARRIMG: Parameter EndcapC_Z1 does not hawve an action
WaARMIMG: Parameter EndcapC_C2 does not hawve an action
wrARMNIMG: Fegion EndcapC does not hawe an input data source.
wARMIMG: Region EndcapC does not hawe an action

WaARMIMNG: Eegion EndcapC-Left does not hawe an input data source.
wrARMIMG: Fegion EndcapC-Left does not hawe an actian

wARMIMG: Region EndcapC-Right does not hawe an input data source.
mARRIMG: Fegion EndcapC-Right does not hawe an action

wARMIMG: Eegion SCT does not hawe an input data source.

WARMIMNL Kegion L1 does not hawve an action

LAl DO regions and parameters hawe correct threshold and algarithim parameter names.
There are no unassaociated parameters

Ending consistancy check at Wed Aug OF OO0 25259 CEST 2007,
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DOM Database Editor GUI: Edit

e All fields except for algorithm are directly
editable on the screen.

e File->Save saves all changes to the
database.

Constant g —onstant
Sigma (o] Sigma
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DOM Database Editor GUI: Edit

e Edit menu allows for more advanced options.

8/8/2007

Change Algorithm.

Delete selected region or parameter.
Add new threshold parameter.

Add algorithm parameter.

Delete threshold/algorithm parameter.

Reset to default algorithm and threshold
parameters.
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DOQM Database Editor GUI: Edit

£ Applications Actions T &5 2 HH &=

Edit | Create Database

DOM Database Edito

S

wed Aug 8, 12:50 AM

Change Algorithm
Remove selected Region / Parameter

meters

Walue

Add Threshold

Remove selected Threshold ple_gaus_Fit

togramming. dummssh 1l
7| Add Algorithm Parameter g g it

Remove selected Algorithm Parameter

mefalinaflarmon_cosmics. 8037 hist. root: CaloClusteryecMon /RO REOIDIsTRegiong

Reset Default Algorithm and Threshold Parameters

[ Endcapc_c1 Threshold Farameters
D EndcapC_c2 Fed MNMames Fed “alues Sreen Ma. .. |[Green Walu. .|
- Constant 0.0 Constant 0.0
Sigma L] Sigima 0.0
Mean L] Mean 0.0

Algorithm Parameters
Marre |

nWalue

Starting new consistancy check at wed Aug 08 0049 24 CEST 2007
WARMNMIMNG: Parameter Endcaps sl does not hawve an action
wARMIMG: REegion EndcapaA does not hawe an input data source.
MLARRIMG: Parameter EndcapC_C1 does not hawve an action
WaARMIMNG: Parameter EndcapC_C2 does not hawve an action
wARMNIMG: Region EndcapC does not hawe an input data source.
mLARRIMG: Region EndcapC does not hawe an action

WaRMIMG: Region EndcapC-Left does not hawe an input data source.
wrARMIMG: Region EndcapC-Left does not hawe an actian

wARMIMG: Region EndcapC-Right does not hawe an input data source.
wARMIMNG: Fegion EndcapC-Right does not hawe an action

wrARMIMG: Fegion SCT does not hawe an input data source.

wARMNIMG: Region SCT does not hawe an action

LAl DO regions and parameters hawe correct threshold and algarithim parameter names.
There are no unassaociated parameters

Ending consistancy check at wed Aug 0OF 0045924 CEST 2007,
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DOM Database Editor GUI: Edit|

e Change Algorithm

e Loads a list of available algorithms from database.

o After selection automatically updates threshold
and algorithm parameters.

...................

eckHisto_Mean
CheckHisto_RMS5

Chi2Test_Chi2_per_NDF

i _

Chi2Test_Prob
Histogram_Mot_Empty
KolmogorovTest_MaxDist
KolmogorovTest_MaxDistPlusNorm
KolmogorovTest_MNorm
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DOM Database Editor GUI: Edit|

e Add Algorithm Parameter:
o Creates new algorithm parameter with empty

wed Aug 8, 1:11AM

name and VallUe. o ———————

Applications Actions %

¢ CJ5CT Configuration parameters
¢ [ Endrapa Marme | Value
[ Endeapa Al W‘E‘ﬂ”_‘h jo3 ‘ :
algarithm imple_gaus_Fit
& Applcanons Adions Wed Aug B, L4 am D Endcapa A2 input saurce Esmgramming clurnrmy.hl
. E3 ¢ [ EndeapC references |ihame/alina/larmaon_cosmics. 8037 hist.root: CaloClusteryech on/ROI/ROIDistRegiond
File Fdir [ Endcapc-Lent Action |
N g,-;I-L ) - [ EndeapC-Right
= e [ Endeapc_c1 Threshold Parameters
D EndcapC_c2 Red Mames Red Values Green Ma. |Green Yalu
Pt Canstant 0.0 Canstant 0.0
sSigma 0.0 Sigma 0.0
Mean 0.0 Mean 0.0
Gireen Yall 3
0 Algorithm Parameters
Mame | Walug |
TEST |1988 |

Go
G0

Algerithm Paramelers

Valug

[Starting new consistancy check at wed Ayg 08 01:11:05 CEST 2007,
WARMIMG: Parameter EndcapA_Al has wrong number of algorithm parameters
WARMNING: Parameter Endcapa_Al does not hawve an action

WARMING: Region Endcapd coes not hawe an input data source.
WARMIMG: Parameter EndcapC_C1 does not hawe an action

WARMIMG: Parameter EndcapC_C2 does not hawe an action

WARMING: Region EndcapC coes not hawe an input data source.
WARNING: Region EndcapC does not hawve an action

WARMIMG: Region EndcapC-Left does not hawve an input data source
WARMING: Region EndcapC-Left does not have an action

WARMIMG: Region EndcapC-Right does naot hawve an input data source
i ARMNING: Region EndcapC-Right does not have an action

WARMING: Region SCT does not have an input data source.

i ARMNING: Region SCT does not have an action

[There are no unassociated parameters

Encing consistancy check at Wed Aug 08 01:11:05 CEST 2007,

1arting new cosisa

e parameter names
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DOM Database Editor GUI: cocs
Consistency Checker

e Now, running Database->consistency
checker will tell us that EndcapA A1 has the
wrong number of algorithm parameters.

Starting new consistancy check at Wed Aug O8 01 1602 CEAT 2007,
AREMIMNG: Parameter Endcapa_Al has wrong number of algarithm parameters.
WARMIMG: Parameter Endcapa Al does not have an action

AREMIMNG: Eegion Endcapd does not have an input data source.

AREMIMG: Parameter EhdcapC_C1 does not have an action

e Consistency checker also looks for wrong
threshold / algorithm parameter names.
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DOM Database Editor GUI:
Create

e Editor can create both regions and
parameters.

Must specify algorithm and configuration
parameters.

e Editor can create multiple parameters at the
same time.

For this feature threshold and algorithm
parameter values can also be specified ahead of
time.
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DOQM Database Editor GUI:

Create

e Make a new Region.

€ Applications  Actions &% 2 £\ I @

8/8/2007

v

File Edit Create Database

DQM Database Editor

Wed Aug 8, 130 AM

-0ES

¢ CI5CT

9 CJ Endrapa
[ Endcapa_al
[ Encicapa_az

9 3 EndrapC
[ Encicapc-Left
[ Endcapc-Right
[ Encicapc_c1
[ Encicapc_c2

Configuration parameters

Marme Walue
weight 1.0
algorithrm Birmnplesurmany
Input source
references
Action
Threshold Parameters

Red Mames | Red ‘alues | Green Ma. \Green Walu \

Algorithm Parameters

Marme | Yalue |

(== (=]

Please Enter the Parameter's weight,
Action, and Reference ID

Starting new consistancy check at Wed Aug
WEARMING: Parameter Endrapa Al has wro
WARMING. Parameter Endcapa_ Al does nof
WARMING: Region Endrapd does not have
WARNING: Parameter EnclcapC_C1 dogs no
WARNING: Parameter EndcapC_C2 does ng
WARMIMNG: Region EndcapC does not have
WARMIMG: Region EndrapC does not have
WARMING: Region EndcapC-Left does not b
WARMIMNG: Region EndcapC-Left does not hf
WARMING: Region EndcapC-Right does not
WARMING: Region EndcapC-Right does not
WARMIMG: Region SCT does not have an in

Weight

0.0 |
Action

[none |

Reference_ID

[Mone |
Name

[Dermonstration |

InputDataSource

[Mane |

WARMING: Region SCT does not hawe an ac
There are no unassociated parameters

SRl

Ending consistancy check at Wed Lug 08 01:16:02 CERT 2007,

GStarting news consistancy check at Wed Aug 08 01:16:10 CEST 2007
WARMING: Parameter Enccapa_ Al has wrong nurmber of algorithm parameters.
WARMING: Parameter Enclcapa_al does not hawe an action
WARNING: Region Endcapd does not have an input data source.
o Coct 1o 1o N

ID

Safdi



DOM Database Editor GUI:

Create

e New region Create_Demonstration and new
arameter Create Parameter are now

Isplayed.

8/8/2007

€ Applications  Actions & €5 % I

DOM Database E

Wed Aug 8, 1:36 AM

File Create Database
¢ C3sCT Configuration parameters
¢ [ Endrapa Mame Walue
D Encitap Al W;E‘gh\[h go LessThan_Threshold
algorithm ins_LessThan_Threshol
D EﬂdcapAAZ input source Mone
# [ EncranC references Mone
[ Endeapc-Lert Action Mone
D EndcapC-Right
[} Endcapc_c1 Threshold Parameters
[ Encleapt_c2 Red Mames | Red Yalues | Green Ma... [Green valu..|
Pe- MEins lo.0 MEins lo.o
¢ 3 Create_Demanstration
D (Create_Parameter A Parameters
Marne Value |

BinThreshold

[Gtarting new consistancy check at Wed Aug 08 01:32:4% CEST 2007
WARNING: Region Dermonstration has wrong number of threshald parameters.
WARMING: Region Demaonstration does not have an input data source
WARNING: Region Demaonstration does not have an action

WARMING: Parameter Endeapa Al has wrong number of algorithm parameters.
WARMNING: Parameter EndcapA_Al does not have an action

WARMNING: Region EndcapA does not have an input data source.

WARMIMG: Parameter EnccapC_C1 does not have an action

WARMNING: Parameter EndcapC_C2 does not have an action

WARMNING: Region EndcapC does not have an input data source.

WARNIMG: Region EndcapC does not have an action

ARMIMG: Region EndcapC-Left does not have an input data source.
WARMNING: Region EndcapC-Left does not hawe an action

WARMING: Region EndcapC-Right does not hawve an input data source
WARNINGC: Region EndcapC-Right does not hawe an action

WARMNING: Region SCT does not have an input data source

WARNING: Region SCT does not hawve an action

[There are no unassociated parameters

Ending consistancy check at Wed Aug 08 01:22:4% CEST 2007

(1N}
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DOM Database Editor GUI:
Create

e Create Multiple Parameters:
Allows for the creation of multiple parameters with same
features except for slightly different names and input data
sources.
First Algorithm must be chosen from list.

Beginning and ending strings for data sources and names
must be specified.

Total number of parameters and beginning index must be
specified.

Then, names and data sources are created in the form
“beginng_String” + Index + “ending_String”

Optionally, thresholds can be specified before creation.
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DOQM Database Editor GUI:
Create

 WedAug 8, 1:49aM Q

‘€ Applications Actions %@Q@ [f-j

File Edit Create

Database

DQM Database Editor

- | %

¢ 5T

¢ [CJ Endcapa
[ Endcapd
D Endcap

9 [C] EndcapC
D Endcap
[ Endcap
D Endcap
D Endcap

¢ ] Create_De
D Create_

Starting new consistan
WARMIMG: Parameter
WARMIMG: Parameter
WARMING: Fegion End
WARMIMG: Parameter
WARMIMG: Parameter
WrARMIMG: Region End
WARMING: Fegion End
WARMING: Fegion End
WARMING: Region End
WARMING: Fegion End
WARMING: Fegion End
WARMIMG: Region 5CT|
WARMING: Fegion SCT|
There are no unassoci
Ending consistancy ch

Configuration parameters

Marme
Create Parameters

Walue

(=)E]]

I of Desired Parameters

Threshold Parameters

Mame: Ending S5tring

Input Soure: E ing String

D5

Input Source: Ending String

Weight

0.0

Action

Mone

Reference_ID

Mone

i Red Mames | Fed values | Green Mames | Green values |
MEins 100 MEins 200
Eeginning Index | | I
2000 . |Green Walu.. .
Algorithm Parameters :‘E‘
Name: Beginning String Marme Yalue | -
The_Year_|s_ MSigma |300 |

I

8/8/2007
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DOQM Database Editor GUI:

C

reate

£ Applications Actions T &5 2 HH &=

DOM Database Edito

File Edit Create Database

S

wed Aug 8, 1:49 AM

 CJ=CT Configuration parameters
o [ Endcap.é Mame walue
[y Endlcapa sl Wlmghth ghqu Chiz HDF
algarithm i2Test_Chi2_per_
[0 Endcapa_sz input source Mone
¥ [JEndcapc references rone
D EndcapC-Left Action Hone
[ Endcapc-right
[y Endrapc_c1 Threshold Parameters
[ Endcapc_c2 Red Mames | Red Yalues | Green Ma... [Green valu..|
R ChiZ /ndf [N |Zhiz fndf oo
T |j|Create_Dem0nstration
[ create_Parameter Algorithm Parameters
[ The_rear_I1s_zooo rarme | Walue |

[ The_vear_ls_zo01
[ The_vear_Is_2002
[y The_vear_Is_z003
[ The_vear_ls_zo04
[ The_vear_Is_2005
[y The_vear_ls_zo0&

There are

Starting new consistancy check at Wed Aug O O1:45: 56 CEST 2007,
WA G
WA G
WA NG
WA MG
WA PG
WA NG
WA MG
WA TG
WA G
WA MG
WA TG
WA G
WA MG

Farameter EndcapA_Al has wrong number of algorithm parameters.
FParameter Endcapa_Aal1 does not have an action

Fegion EndcapaA does not hawe an input data source.
Farameter EndcapC_CZ1 does not hawe an action
Farameter EndcapC_CZ2 does not hawve an action

Fegion EndcapC does not hawe an input data source.
Fegion EndcapC does not hawe an action

Fegion EndcapC-Left does not hawe an input data source.
Fegion EndcapC-Left does not hawe an actian

Fegion EndcapC-Right does not hawe an input data source.
Fegion EndcapC-Right does not hawe an action

Fegion SCT does not hawe an input data source.

Fegion SCT does not hawe an action

no unassaciated pararmeters

Ending consistancy check at Wwed Aug O8 0145 5& CEST 2007,
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DOMF Review

e DOQMF runs algorithms on online data to
ensure the guality of the detectors and the
run.

e Algorithms produce results in the form: green
= OK, Yellow = warning, Red = danger.

e DQ Regions and Parameters are a way of
organizing the algorithms, their data sources,
and their settings.

Regions contain Parameters.
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DOM Database Editor GUI:
Review

e The editor allows for viewing, editing, and
creating DQ regions and parameters.

Displays configuration parameters (such as input
data source), thresholds (when red, yellow, or
green), and algorithm parameters (other
necessary values).

e All quantities and settings can be changed.
e New regions and parameters can be created.

e Multiple parameters of similar form can be
created at the same time.
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DOM Database Editor GUI:
Critique

e Successes

My editor fulfills all of the necessary requirements
for a database editor.

It catches all exceptions and is user friendly.

° Missing attributes

et Wl I N Wi -

Moving parameters and regions around within the
database hierarchy is tedious.

Were there more time, | would have liked to implement
such a method.
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DQM Database Editor GUI
Programming

o All Programmlng done in Java.

& Applications Actions & &5

§ wed Jul 18, 4:44 PMm

> DataQualityTree.java - /afs/cern.ch/user/b/bsafdi/WORKING /damf/jsrc/damf/ BICIE
File Edit Search Preferences Shell Macro  Windows Help ‘
root_node.add{ node 3: N
buildTree{ node, root regions[i] 3; File Edit Search Preferences Shell Macro  Windows Help |
3 e X g 2 ! e &=
ToolTipManager . sharedInstance (). rag13tarcnmpnnant( this ): public Object getValueAt(int row, int col) { retwm rowDatalrow][cell; }
expandPath{ new TreePath{ root node . . . ) )
1 public boolean istellEditsble(int cow, int col}
Boolean check = false;
private dgn_config.dal.DQRegion]] getRootRegions{ config.Configuration database } i 1] ; :cgeclﬁ = false; }
1 check =
dgn_config.dal .DQRegion regions[] = dgm_config.dsl.DORegion Helper.get{ datsbase, new config. 1 % g :cgeclﬁ = }
check =
jawa.util.Vector<dgm_config.dal.DORegion2 root regions = mew jawa.util.Vector<dgm config.dal.] i}retum checks ]
for { int n = 0; n < regions.length; ns+ ) . . . . .
public void setValueAt( Object value, int row, int col ){
dgn_config.dal .D0Region candidate = regionsinl; rowData[row] [col] = (Stringyvalue;
hoolean is rookt = true; Tvalue = Double.parseDouble((String)yvalue);
for ( int 1 = 0; i < regions.length; iss ) COL = col;
1 ROW = row;
dgm_ [:nuflg dal.DORegion sub_regions[] = regions[il].get_DORegions{ 3
fox { int § = 0; j < sub_regions.length; j++ 3 dnuhle[] tempRed new doublel[redLength];
for{ in E i< redlength; ies
if { candidate.UID{} == sub region=[{].UID{} } R :empRed[1] - Double.parseDouble(rovwbatalil[11);
¢ is_root = false; redData = tempRed:
break: 4
y ! !
h { is root 3 ~ MainFrame.java - /afs/cern.ch/user/b/bsafdi /WORKING/dqmf/jsrc/dgmf/ —=l
- File Edit Search Preferences Shell Macro  Windows Help
root_regions.add{ candidate }; = = = = = — —T7
b
retwrn root_regions.tohrray{ new dgm_config.dal.DgRegion[0] }: package domf;
import java. auk.
private void buildTree({ DefanltMutableTreeNode root_nods, dgn config.dal.DORegion root_region ) import Jawa. awt.event. *;
{ import jawas. swing. *;
dgn_config.dal .DgRegion regions[] = root region.get DORegions( )3 import jawes. swing. ewent. *; -

for { int i = 0; i < cegions.length; iss )
{

RegiomNode node = mew RegionMNoded regions[il J3:
roat_node.add{ node };

buildTree{ node, regions[il 3;

A R A e greEnen(l]) = few rogmemcE BPREeEes| )9
for { int 0; i < parsmebers.length; ie+ )

root_node.add{ new ParameterMode{ parameters[i] 3 3;
H
private void setupTree()

this.setshowsRootHandles{truel;

this.setEditable{true);

this.setRootVisible(falsed;

s/ this. setfellRenderer(new MyRenderer( )}

this.addTresSelectionlistensr ( new javas.swing.event.TreeSelschionlistensc() {

public void valueChanged(javas.swing.event.TreeSelectionEvent &) {
selectionHasChanged{ = J:

3
3

impo:
impao:

import Jawes. swing. tree. +;

rt config Eur\flgurstlﬂr\,
ct dqn_config. dal.*;

public class MaiuFrawe extends JFrame
{

private JToolBar toolbar = mew JToolBar{):

private JButton addButton = mew JButton{ "New Paramete

private JButton removweEutton = new JButton( “Femowve”

private JButton saveButton = mew JButton{ "Sawe Folness 3
private JButtom addRegionButton = new JEButton{ “New Region® ):

private InfoPanel info
private nar.auuaht:yrree tres:
private P xample =x=mple;

MainFrane{ final String partition_nzme )
{

setTitle( "DOM Datazbass Editor” );
JPanel contentPane = {JPanel) getContentPane{):

JSplitPane split = mew JSplitPane{ JSplitPane .HORIZONTAL SPLIT };
=plit.setDividerLocationt 250 ):
split.setDividerSizef 7 3:

exitButton = new JEutton( new Imagelcun(getclass() getResource (" /imag
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My Project: Lessons learned

e | gained insight into...

The methods for monitoring data from large
detectors.

The ways in which massive quantities of
Information are organized in databases.

The methods for editing and reading information
to and from the DAL (DQMF) database.
e Programming Knowledge:
| learned JAVA.
| learned how to creates GUI's.
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My Travels...

e Corsica (before CERN for 12 days)

e England (before CERN for 5 days)

e Chamonix (15t weekend)

e Interlaken (2" weekend)

e Bern (3" weekend)

e Romanch Switzerland (4" weekend)

e Paris (5" weekend)

e Hospital / Montreux (6t weekend)

e Sardegna (and briefly hospital ) (7" weekend)
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Thank You

e Thanks to Dr. Kolos, the NSF, Prof Jean
Krisch, Prof Homer Neal, Dr. Steven
Goldfarb, University of Michigan, and CERN.
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