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results. The ATLAS Data Quality (DQ) system provides prompt P 128 -
investigation of collected data, initial calibrations, and later 253 — 254
reconstruction, and propagates the corresponding quality decisions to O 54— 255 10%%51?70 o6.7
analysis users. E 25505
= 90 = 257 97.1 % 1%3,5102)4 97.9 %
4 Data ) 257 312 | 1136, 1170 141, 144
: : » 280, 286
DAQ  Streams Event Reconstruction (Tier 0) e I I
_ _ a1 ags | 143% 67.3 % 72.9 % 61.8 %
g - _ 41, 286 787 1170 105, 144 89, 144
314 — 317 .
Figure 3: A display showing the DQ flags for the four pixel detector DQ regions (PIX0, PIXB,
PIXEA and PIXEC) as determined by different methods. The warm start is seen where the
detector modules are gradually brought into a working state as the run starts, and the reverse
N ...) @allbratlon Calculations V¥ = (Conditions DB occurs when the run ends. The numbers shown for the DCS are the percentage of modules
% _ considered working, the absolute value and the number in configuration. Also shown are the
@) ) automated histogram checks (DQMF), summary (DQCALC) and offline shifter decisions.
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Data quality decisions are made by people as well as

Cgahbrated Reco. V5~ (Merge (Run) »@ssessme@ several automated systems. Figure 3 shows an excerpt of
: these flags for the pixel detector. At the moment, a shifter e
makes the ultimate decision. In the future, they may - unable to reach a decision
1 o . aI Store . passively agree with the automated decision. T : detectoris switched of
The histogram analysis framework produces, per active stream, 20,000 histograms
(100 MB) per run, along with 700 histograms (6 MB) per ten luminosity blocks. Originally,
these were all dumped as images so that they could be served over the web as static

content, but the disk space and CPU usage per run were not sustainable. Given that the
vast majority of histograms are not looked at for each run, it is better to generate the
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Figure 1: A schematic overview of the Data Quality structure. Data enters the system from the
Data Acquisition (DAQ) and is separated into different event streams depending on the trigger
status. The express and calibration streams are used to update calibration information in the
conditions database. The calibration information is used in the second reconstruction pass,

which is ultimately used for physics analysis. Further passes can be made if necessary. An image files as they are requested and to cache them for a short time.
example showing the effect of calibration can be seen in figure 2. The assessment stages are - ~
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There are many parameters which can vary between runs and need to g2 4 =
be taken into account in the reconstruction before the data can be used “ 5°°°J”” e
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during a reconstruction pass. Figure 2 shows two examples: before Histogram popularity ranking B ST ST 8T a0 e
calibration, a nominal beamspot is assumed Iin the reconstruction of Figure 4: Traffic to the histogram web server. Left: Number of hits to an individual histogram, showing the
’[racks’ Causing an incorrect measurement of the distance of closest most popular histogram on the left and decreasing with a long tail of histograms viewed.
: Right. Number of accesses to the histogram server per day. Dips can be seen in periods with no beam.
approach. In the second reconstruction pass, the actual beamspot N y
information is available. Figure 5 shows how flags are passed down a chain and merged at each stage. For each
region, the Detector Control System (DCS), online shifter and DQMF (Data Quality
4 DCA vs Phi wrt Beamspot DCA vs Phi wrt Beamspot A Monitoring Fra.mewo.rk) decigiops are mgrggd into a single flag which can be. overridden
500 500 later by an offline shifter. This final decision is merged across systems into Virtual Flags.
% 5; These are used to make decisions for physics objects. Finally, the green virtual flags are
N N taken along with information such as the state of the LHC to make a "good runs list", a
standard ATLAS XML file containing a list of run numbers and luminosity blocks which
B i st bt i & fent are considered good for a particular analysis.
or oLl -.'.H L HH.”“_I...-..I-' Lastly, there is currently no system to record whether a person has signed off on an
Wy RN —— automated flag. At the moment all flags are always checked by a human, but in the long
term a record will be necessary as more trust is placed in the automated systems.
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M. | e F - EI Figure 5: An illustration of the DQ chain, showing how raw status information makes it into a good run list XML
-=_' ;! = . i file and affects analysis. A virtual flag can require different parts of the detector depending on the type of analysis.
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- o = - | H10 The ATLAS DQ group has been successful at promptly assessing problems with the
L i X . = data and marking which data is good for analysis. Nevertheless, there is some room for
- El - e j improvement. In particular, given the large scope of the DQ chain, it can be hard to
e A S 1 communicate subtleties downstream to the people performing physics analyses.
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