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Standardized flags 
 
 
This document defines a coherent way of flagging defective devices within the MDT 
group. 
 
 

Introduction 
 
A flag contains information on the condition of a device (for example a T-Sensor). This 
means a flag indicates whether a device is working properly, erratically, not at all, the 
data is very noisy…  
A flag has to be attached to each component (device) which might fail, not only to the 
detector (sub)component. For example, a flag has to be attached to each T-Sensor, not 
only to the MDT chamber itself.  
The flag table (database) is the main repository of flag history. All flags have to be 
written to and read from it. 
 
When the words state and status are used, they do not necessarily mean the same as the 
FSM state and status. 
 
 

Definition 
 
A flag gives information about the working condition of a device as well as some 
information why it has been flagged that way. Therefore a flag consists of at least two 
components. 
The most important component is the Flag state itself. It consists of an integer indicating 
the current working condition of a device.  
In addition to the flag state further information has to be given. This information contains 
the date and time during which this flag is valid, the source system which set the flag, 
the user or program which authorized the flag and additional information why this 
flag has been set. 
 
 

Use of Flags 
 
A flag should achieve the following: 
 
In short term a flag should mark the operating condition of devices. Flag changes must 
be reported to the flag table stating all necessary information. This might be done 
automatically, by a shifter or by the expert. However, it is recommended to add 
information with as little human interaction possible. The flag could then be used to 
deactivate alerts or change alert limits in order to avoid false alarms. 
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In long term an algorithm or, as the author would like to suggest, an expert goes through 
the flag table on the database side and finally declares a device dead or confirms the 
devices flag. After making an entry to the flag table, this could then go to the ConfDB 
where (for instance) the readout mask could be changed in a way that the device is not 
read out anymore. 
 
 

Flag Definition 
 

• Flag state: Field of type integer. It contains a numerical indicator of the devices 
working condition. This is the most important field. 
The first ten values are predefined and contain the basic flag states. These should 
be used by all projects. To be able to use further flag states, a designated naming 
space has been assigned to each project. A detailed table can be found below. The 
following must be guaranteed: 

o A sensor which is working fine must always have the flag state 0. 
o Only a device which has been declared dead by an expert can have the 

flag state 1.  
o A flag change to a device with the current flag state 1 can only be 

done by an expert 
 
• Flag info: Field of type string. It contains a short description or comment why 

this flag has been set.  
The flag info field provides information for an expert going through the flag table 
in order to check devices or declare them dead. This information might be 
compiled automatically, or by the shifter. However, it is recommended to add 
information with as little human interaction possible (none, if possible). Do not 
rely on the shifter to fill in information. 

• Flag validity: Two Fields of type timestamp or date: 
o Since time: Contains the start of validity of the flag. 
o Until time: Contains the end of validity of the flag. 

 
• Flag System: Field of type string. This field contains the system which has set the 

flag. 
• Flag source: Field of type string. This field contains the name of the person or 

project which has authorized the flag. 
• Flag parent element: Field of type string. This field contains the parent structure 

the device belongs to. For example in the case of a temperature sensor, this would 
be the structure it is attached to (e.g. a MDT chamber). 
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Flag state: Numerical field (integer) 
The first 10 state values are predefined and have to be the same for all projects. Further 
indicators can be added if needed by the project. In order to avoid confusion, a designated 
naming space is assigned to each project. Customized flag states must be located within 
this naming space. 
 
Predefined flag states 
 

Flag 
state 

meaning description 

0 ok device is working normally 
1 declared dead device has been declared dead by an expert 
2 dubious for some reason, the readings cannot be trusted 
3 no response device has not been responding for some time. Can 

only be set by the readout system itself 
4 to be recalibrated device should be recalibrated 
5   
6   
7   
8   
9   
10   

 
Naming space for individual flag states 
 

Flag State Range Project 
50-99 MDT MTM project (Temperature monitoring) 

100-149 MDT B-Field project (B-Field monitoring) 
150-199 MDT gas project (Gas control system) 
200-249  
250-299  
300-349  
350-399  
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Examples 
 
A fully compiled flag report would look like the following examples. 
 
Flag 
State 

Flag Info Since 
time 

Until 
time 

system source parent 
element 

3 T-Sensor found 
to be 
disconnected; 
Might be fixed 
during 
maintenance 

14:35  
29.08. 
2007 

14:30 
30.08. 
2007 

MDT_DCS_MTM H. Fuchs BIL1A01 

This means the T-Sensor, belongs to the MDT chamber BIL1A01. It was declared dead 
by the expert H. Fuchs at 14:35 hours on the 29.08.2007 because it was found 
disconnected. The additional information indicates that this device might be fixed. This 
flag was valid until the 30.08.2007 at 14:30 hours. 
 
 
Flag 
State 

Flag Info Since 
time 

Until 
time 

system source parent 
element 

2 Values are 
beyond valid 
limits 

14:35  
29.09. 
2007 

14:30 
30.11. 
2007 

MDT_DCS_MTM A. N.  
Example 

BIL1A01 

This means the T-Sensor, belongs to the MDT chamber BIL1A01. It was declared 
dubious by A. N. Example at 14:35 hours on the 29.09.2007 because the values are 
beyond valid limits. This flag was valid until the 30.11.2007 at 14:30 hours. 
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Flag table 
 
The database is the central repository of flag information. The history of flags is stored 
here as well. All flags must be written to and read from this database tables. This section 
gives only a short overview of the flag table structure. More detailed information can be 
found at [1]. 
 
The flag table is located within the Condition DB (ATONR). It contains the history of all 
the flag changes as well as the actual flags.  
 
Writing to and Reading from the flag tables 
Writing to and reading from the flag tables is done using specific SQL procedures. For 
further information which procedure has to be used by your project, please contact the 
flag table maintainer, or contact the flag table documentation. 
 
Components 
The table contains the parent element, component name, since time, until time, flag state, 
flag info and a source column. 
 

• The parent element column contains the structure or device on which the 
component is located. This might be the physical or logical location. In most 
applications the parent element will be the (MDT) chamber. 

• The component column contains the designation or identifier of the component 
which the flag is attached to. These two fields (parent element and component) 
together provide a generic way to describe/identify each component. 

• The since time column contains the start of the validity of this flag. 
• The until time column contains the start of the validity of this flag. 
• The flag state column contains the flag state, a numeric integer. 
• The flag info column contains the flag info, a string. 
• The source column contains who commanded the flag change. 
• The rosys column contains the name of the system from which the flag was set. 

 
In order to avoid confusion by different naming conventions, each project hast to provide 
a document describing the parent element and component naming conventions. This 
document has to be made publicly available and sent to the flag table maintainer. 
 
An example of one entry in the history table can be seen below: 
 
PARENT 
ELEMENT 

COMPONENT SINCE 
TIME 

UNTIL 
TIME 

FLAG 
STATE 

FLAG 
INFO 

SOURCE ROSYS 

BIL1A01 TN_BIL1A01_
CP2_HV_I_00 

14:35 
29.08. 
2007 

14:35 
12.09. 
2007 

2 Values are 
fluctuation 
beyond 
valid limits 

H. Fuchs MDT_DCS_
MTM 
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Implementation 
 
The flag history data must not be stored within PVSS, but within the designated flag table 
in the database. Regular queries on the database table must be made in order to get flags 
set by other systems. These queries have to be done using special SQL procedures. For 
further information on the database implementation see [1]. 
 
All changes of flags must be reported to the database. The flag tables have to be read at 
regular intervals, to make sure that all flags set by other systems are taken into account. 
 
Within a PVSS project 

• The implementation might be done by adding two data point sub elements for 
each component to the data point structure. One element would be the flag state 
itself, while the other element could be a string containing all the other 
information. 

• In the first implementation it is possible to use only two states. 0 stands for ok and 
everything bigger stands for not ok.  
This should keep the amount of time needed for the implementation at the 
minimum amount possible, while it gives you immediately the full advantage of 
flags. 

• It has to be assured, that changes in the flags are sent to the history database. 
• A document describing the component name hast to be made for each project and 

made publicly available and sent to the flag table maintainer. This is necessary to 
allow the trace of components which might be called differently in different 
projects.  
An example of such a document can be found at [2]. 

 
Comments on PVSS implementations 
The above paragraph is intended to be a guideline. Of course there may be numerous 
reasons to store flags in a different way or not at all. How it is adopted for a specific 
project can only be figured out by the projects developer’s themselves. If one decides not 
to have the Flag info field in his data points, this might be alright, as long as the history 
database is kept up to date (and of course filled) and the flag mechanism is not disturbed.  
 
In any case the following has to be assured: 

• Only an expert can declare a sensor dead 
• Changes on flags are reported to the flag table 
• Flag changes can occur in other projects, the flag table must be read at regular 

intervals 
• All information of the current flag (state, info…) must exist for each component. 
• A documentation containing the naming conventions of the components (used in 

the flag table) must be available. 
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Possible use cases 
 
FSM: In order to prevent the pile up of alarms on the alert screen, caused by defective 

components, a special script should be implemented. This script could check 
whether the flag state is 0 or not. If not the alarms for this device can be 
automatically disabled or set to a level where this device will not create any more 
alarms. At the same time a warning message, informing the shifter/detector 
experts of this action, should be created. 

 
PVSS: The state flag provides a very efficient way of filtering not working/defective 

components. It greatly facilitates the creation of reports containing defective 
components. 

 
 

Links 
 
[1] Data Model of the Flag Tables : 
 https://twiki.cern.ch/twiki/pub/AtlasMdtDcs/ 
 MdtTsensorsChamber_Database/DataModel_History_Tables.pdf 
 
[2] General T-Sensor Naming Scheme Barrel: 
 https://twiki.cern.ch/twiki/pub/AtlasMdtDcs/MdtTsensors 
 Chamber/General_T-Sensor_Naming_Scheme_BARREL.pdf 
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