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	Abstract

The Beam Loss Monitor system is made of about 4000 detectors spread around LHC ring. For each detector a set of operational parameters is prepared. Beam-abort thresholds are an example of safety-critical parameters. These parameters are stored in databases, modified and send to electronics when needed. This document describes the database structure and software needed to operate Beam Loss Monitor system and defines the procedures to be followed should the BLM system need to undergo changes during the LHC running period.

	Prepared by :

Mariusz Sapinski,
Christos Zamantzas,
Bernd Dehning,

Eva Barbara Holzer,

Laurette Ponce,
Chris Roderick,

Pascal Le Roux, 

Julien Mariethoz
	Checked by :


	

	

	History of Changes
	Rev. No.
	Date
	Pages
	Description of Changes

	0
1

2
	2008-02-29
2008-06-04

2009-06-10
	12
14
	Initial version
Included comments from Christos and Bernd
Add procedures

	
	
	
	


Table of Contents (not compulsory, can be removed)51.
Introduction

2.
System parameters
6
3.
database structure
7
4.
use cases
7
5.
software
8
5.1
lsa trim application
13
5.1.1
what the software should do
13
5.1.2
software input
13
5.1.3
performance
13
5.1.4
attributes
13
5.2
lsa expert application
14
5.2.1
what the software should do
14
5.2.2
software input
14
5.2.3
performance
14
5.2.4
attributes
14
5.2.5
procedure
15
5.3
LSA EXpert application for electronics settings
15
5.3.1
what the software should do
15
5.3.2
software input
16
5.3.3
ATTRIButes
16
5.4
laYout expert application
16
5.4.1
what the software should do
16
5.4.2
performance
16
5.4.3
attributes
16
6.
references
17
7.
Appendix
17
7.1
Parameter List for BLm system
17
7.2
database details
23
7.2.1
History of changes
23
7.2.2
Structure in layout database
23
7.2.3
structure in lsa
23


Introduction
The main purpose of the Beam Loss Monitor (BLM) system is to protect the LHC machine components from effects induced by beam particles hitting the walls of the vacuum chamber. The major effect is damage of accelerator elements, but the system will also protect from magnet transition from superconducting to normal state (referred as ‘quench’). For fast losses [1] the BLM system is the only system protecting the superconducting magnets against damages which makes it one of the critical elements for the LHC operation. 
The majority of the detectors of the BLM system will be ionisation chambers (IC). For regions with very high loss rates (e.g. beam dump line, collimation regions), secondary emission monitors (SEM) are installed in addition.
The BLM system can treat up to 6400 monitors –this is the total number of slots in the electronic crates. The number of detectors foreseen for the protection of the LHC elements is about 4000. The system has a direct connection to the Beam Interlock System (BIS) and it will trigger the beam dump if the radiation level is higher than a given threshold. Most of the channels are treated as safety-critical, i.e. the beam will not be allowed to be circulating if they are not working correctly. Additional monitors, referred as mobile monitors, can be used for radiation measurements in any region of the accelerator but will not provide input for the Beam Interlock System. From the machine-protection point of view they are considered as empty slots.
For the system to be functional, a number of parameters need to be loaded on the electronics. The components storing the settings are: threshold comparator (BLETC) cards, combiner & survey (BLECS) cards and VME crates themselves. The parameters can be divided, according to their functionality into two groups. The first group are the parameters used to perform internal checks of electronics, like checking if the correct equipment and firmware version is being used (serial numbers) or setting up the tests. The second group determines the level of radiation at which the beam dump is triggered.
In total there are almost 400 numerical parameters per monitor plus additional settings per crate and per BLETC and BLECS card. 384 of these parameters are beam-abort thresholds (32 beam energy levels and 12 signal integration times). These parameters are stored in CERN databases.
The beam-abort thresholds depend on a particular configuration i.e. position of the monitor with respect to expected loss locations (typically a worst-case loss scenario is chosen), as well as the protected element. For instance for every Main Quadrupoles (MQ) on the arc the monitors which protect these quadrupoles are placed in the same locations with respect to the magnet elements. For each of these monitors the beam loss position is expected to be localized in a similar distance from the monitor. Therefore, the whole group of monitors will have the same threshold values. Such a group is referred to as a family. It is important for the BLM experts to be able to set and tune the BLM threshold values by families.

This document describes the database structure used to store the BLM system settings and it specifies the requirements for the software needed to perform specific operations on these data. It also defines the procedures to be followed should changes become necessary to the BLM system during an LHC running period. The procedures shall guarantee the system safety and integrity and not compromise the operational availability.

The information flow in the whole system is presented in Figure 1. 
  [image: image1.emf]


Figure 1: Information flow in the BLM system.
1. System parameters

The parameters of the BLM system can be divided into four groups:

1. operational thresholds,
2. electronics parameters (testing, system state),

3. parameters steering the data acquisition (logging flags),
4. general system description.

The full set of parameters is shown in Appendix Error! Reference source not found..

2. database structure

There are three databases in which the BLM-system related information are stored. 

1. MTF (Manufacturing and Test Folders travellers) database, 

2. LHC Layout database, 

3. LSA (LHC Software Architecture) database. 


The data stored in MTF database concern every element of the system (including the spare elements). This database is foreseen to store information about the history of every element, results of the tests performed on it, where it has been installed, etc.

The data in the Layout database describe the currently installed system configuration. Some information needed to operate the BLM system exists in both databases. In the normal situation, when both databases are available, the Layout database is synchronized with information in MTF.  This synchronization must happen every time the configuration of electronic connection or the monitors themselves change. The changes in MTF are made manually (web interface) and the synchronization scripts are run on request. In case of simple change of a parameter value the synchronization between MTF and Layout databases takes about 15 minutes.




The initial filling of the databases (procedure also applicable when adding a new monitor to the system) starts with Layout where the slots for the new equipment are created. These slots are then propagated to MTF where the information concerning electronic connectivity is added. This information is propagated back to Layout database. The last step is performed because the information stored in Layout database will be used to set up the BLM system and initially this database does not contain information about electronic connections.

The Layout database does not provide history of changes therefore a synchronization of changes in Layout database with MTF will be provided to keep track of the changes in the system.  


The LSA database contains the actual settings of the LHC elements. It is used to store the BLM thresholds as well as the other safety-critical settings. They are stored in so called MASTER tables (one per crate). It includes also some not safety-critical information which are intended for the Logging data concentrator. The data concerning the configuration of electronic channels is synchronised from the Layout to the LSA database. The synchronization scripts are run on demand. As LSA is the only database which will always be operational during LHC running, a set of tools will be provided which will allow performing all changes directly in LSA.

It can be concluded that the information concerning electronic connection of a monitor is stored in Layout database, while operational settings of the system are stored in LSA.

3. use cases

There are different situations in which intervention in the parameter structure of the BLM system will be needed. 

The interventions are of two types:

· Hardware change, typically change of electronics (exchange of CFC card, switching monitor to another channel, etc.)

· Change of  threshold settings

	Nr
	action
	Master Table
	Fields affected in other tables

	1
	disable/remove monitor
	Affected
	BLM_INFO: connected

	2
	adding a monitor
	Affected
	BLM_INFO: monitor_name

                   monitor_exp_name                                      connected

           family_name 

	3
	change of monitor location or electronic channel
	Affected
	Goes via Layout

BLM_INFO: dcum

             crate_name

             crate_card_idx

             crate_card_chan_idx

             blecf_id

	4
	Change of monitor factor (Cm)
	Only Applied table
	LSA Parameter table - trim

	5
	Change family Master Thresholds (Tf) 
	Affected
	family_thresholds: 12 integration times

(32 records will be touched)

	6
	Deleting a family
	Affected
	Remove records from:

BLM_INFO, BLM_FAMILIES and BLM_FAMILY_THRESHOLDS
tables

	7
	Creating a family
	Affected
	After deleting a family

	8
	Splitting existing family without threshold change
	Affected
	Actually operations 6 and 7 must be performed in order to split family

	9
	Adding mobile monitor
	not affected
	Only BLM_MOBILE_DISPLAY_NAMES table affected


4. procedures

Here the procedures needed to perform changes, described in the use cases above, are described.

Abbreviations:

MI

manual input of data

MP

manually triggered procedure

AP

automatic procedure

M&L

measurement and logging DB

FD

fixed display

CON

concentrator

BLM rep.
BLM representative 

BLM representative:
The role of the BLM representative will be filled 24/7 by one person, according to a pre-defined rota, reachable by one “BLM telephone line” (forwarded to the mobile of the BLM representative).

Agreement of BLM representative:
A written and documented agreement of the BLM representative is needed for:

1. Any change in the structure of a database (MTF, Layout, LSA, M&L DB)

2. Any change in RBAG (concerning BLM)

The changes shall be requested by an EMDS document using EDMS approval procedure.

Execution of procedures:

The procedures described below will be executed by the BLM representative on request from the MPP representative (for procedure xxx); or on request of the BLM representative after agreement of MPP representative/machine supervisor/ ???

The procedures can only be executed from the CCC by the BLM representative together with the machine supervisor (two persons for cross checking).

Persons involved in the update:
	Pascal
	Pascal Le Roux
	BE/CO
	163500
	Layout

	Greg
	Grzegor Kruk
	BE/CO
	162435
	LSA

	Chris
	Chris Roderick
	BE/CO
	162084
	LSA, M&L

	Sonia
	Sonia Mallon Amerigo
	GS/ASE
	78616
	MTF

	Slava
	Slava Grishin
	BE/BI/BL
	163132
	MTF input

	Julien
	Julien Mariethoz
	BE/CO
	
	Layout

	Mariusz
	Mariusz Sapinski
	BE/BI/BL
	162211
	

	Marek
	Marek Misiowiec
	BE/CO
	165333
	concentrator

	Jonathan
	Jonathan Emery
	BE/BI/BL
	162193
	LSA settings

	Christos
	Christos Zamantzas
	BE/BI/BL
	162170
	

	Responsible for applications:

	Fabio
	Fabio Follin
	BE/OP
	163429
	Online display and TRIM application


4.1 Procedure to introduce a new monitor in the BLM system

Time from request to end of procedure: 1 day

Procedure:

	1
	MI
	Layout
	Introduce new slot( DCUM, expert name (?))
	Pascal

	2
	
	email
	To Sonia with request for update
	Pascal

	3
	MP
	Layout to MTF
	Update
	Sonia

	4
	MI
	MTF
	MTF specific data
	Sonia

	5
	MI
	MTF
	Settings of BLM and electronics equipment
	Slava

	6
	AP
	MTF to Layout
	Update slot-equipment link and error detection (nightly)
	Julien or automatic (nightly)

	7
	
	email
	To Slava, in case of error
	Julien

	8
	MI
	Layout
	Introduce missing slots
	Julien

	9
	MP
	Layout to M&L
	Scripts looking for changes in Layout to update M&L, to be done before CON restart
	Chris

	10
	MP
	Layout to LSA
	Update
	Mariusz

	11 
	MI
	LSA
	Input Thresholds and settings
	Mariusz

	12
	MI
	LSA
	Input HV modulation test thresholds and settings
	Jonathan

	13
	MP
	LSA, LSA to FEC
	F1, F3, F4, F5 and F6 from TRIM application  (Generation of parameter space and settings, propagation to HW and online check)
	Mariusz

	14
	MP
	
	Test HV modulation (if test failed –> back to step 12) 
	Jonathan

	
	
	
	
	

	16 
	MP
	CON
	Restart (from DIAMON application in CCC or by scripts) reads ‘BLM info’ from LSA and variable names from Logging DB
	OP or Christos or Marek

	17 
	MP
	FD
	Restart (execute after restart of CON!)
	OP ??

	
	
	
	
	

	19
	??
	M&L to CON
	Comparison of variables
	??


4.2 Procedure to disable a monitor in the BLM system

Time from request to end of procedure: 1 hour

Description: A monitor (which can still be physically present) is removed from the input to the beam interlock system (BIS).

Procedure:

	1
	MI
	MTF
	Setting disable flag
	Slava

	2
	AP or MP
	MTF to Layout
	Update disable flag; nightly or manually by Julien
	Auto or Julien

	3
	MP
	Layout to LSA
	update
	Mariusz

	4
	
	LSA
	Verify (with trim app.) that LSA updated successfully
	Mariusz

	5*)
	MI
	LSA
	Input HV modulation test thresholds and settings
	Jonathan

	6
	MP
	LSA,LSA to FEC
	F4, F5 and F6 from TRIM application
	Mariusz

	7*)
	MP
	
	Test HV modulation (if test failed –> back to step 5) 
	Jonathan

	8*)
	MP
	CON
	Restart (from DIAMON application in CCC or by scripts) to get ‘BLM info’ from LSA
	OP or Christos or Marek

	9*)
	MP
	FD
	Restart
	OP


*) Steps 5 and 7 are necessary, if the HW modulation online test of the monitor to be disables had failed (e.g. problems with the hardware).
**) Step 9 will become necessary, if the FD will implement the functionality to distinguish disabled channels. Then, it needs to be seen if step 8 is necessary to be executed before step 9.
4.3 Procedure to remove a monitor from the database
Time from request to end of procedure: 1 day

Procedure:

	1
	MI
	MTF
	Setting disable flag
	Slava

	2
	AP or MP
	MTF to Layout
	Update disable flag; nightly or manually by Julien
	Auto or Julien

	3
	MP
	Layout to LSA
	Update
	Mariusz

	4
	MI
	LSA
	Input HV modulation test thresholds and settings
	Jonathan

	5
	MI
	LSA
	Input generic name
	Mariusz

	6
	MP
	LSA, LSA to FEC
	F2, F3, F4, F5 and F6 from TRIM app. (Generation of parameter space and settings, propagation to HW and online check)
	Mariusz

	7
	MP
	
	Test HV modulation (if test failed –> back to step 4) 
	Jonathan

	
	
	
	
	

	9 same as 9?
	MP
	CON
	Restart (from DIAMON application in CCC or by scripts) reads ‘BLM info’ from LSA and variable names from Logging DB
	OP or Christos or Marek

	10
	MP
	FD
	Restart (execute after restart of CON!)
	OP ??

	11
	??
	M&L to CON
	Comparison of variables
	??


4.4 Procedure after change of electronics or electronic connection (excluding moving a monitor from one crate to another)
Time from request to end of procedure: 1 day (test required, to make the procedure faster)

Procedure:

	1
	MI
	MTF
	Settings of BLM and electronics equipment
	Slava

	2
	AP
	MTF to Layout
	Update slot-equipment link and error detection (nightly)
	Julien

	3
	
	email
	To Slava, in case of error
	Julien

	4
	MI
	Layout
	Change structure
	Julien

	5
	MP
	Layout to LSA
	Update
	Mariusz

	
	
	
	
	

	6*)
	MI
	LSA
	Input HV modulation test thresholds and settings
	Jonathan

	7
	MA
	LSA to FEC
	F4, F5 and F6 From TRIM application (Re-generation of parameter space and settings, propagation to HW and online check)
	Mariusz / BLM rep. ??

	8*)
	MP
	
	Test HV modulation (if test failed –> back to step 6) 
	Jonathan


*) Steps 6 and 8 are necessary in case of changes in electronics channels. They are not necessary for exchange of electronics cards.
4.5 Procedure after moving a monitor from one crate to another
Time from request to end of procedure: 1 day (test required, to make the procedure faster)

Procedure:

	1
	MI
	MTF
	Settings of BLM and electronics equipment
	Slava

	2
	AP
	MTF to Layout
	Update slot-equipment link and error detection (nightly)
	Julien

	3
	
	email
	To Slava, in case of error
	Julien

	4
	MI
	Layout
	Change structure
	Julien

	5
	MP
	Layout to LSA
	Update
	Mariusz

	
	
	
	
	

	6
	MI
	LSA
	Input HV modulation test thresholds and settings
	Jonathan

	7
	MA
	LSA to FEC
	F3, F4, F5 and F6 From TRIM application (Re-generation of parameter space and settings, propagation to HW and online check)
	Mariusz / BLM rep. ??

	8
	MP
	
	Test HV modulation (if test failed –> back to step 6) 
	Jonathan


4.6 Procedure to change MASTER thresholds
Time from request to end of procedure: 1 hour

Procedure:

	1
	MI
	LSA
	Thresholds
	Mariusz

	2
	MP
	LSA to FEC
	F4, F5 and F6 From TRIM application
	BLM rep. ??


4.7 Procedure to change the family structure
Time from request to end of procedure: 1 day

Procedure:

	1
	MI
	LSA
	Family settings
	Mariusz

	
	
	
	
	

	
	
	
	
	

	2
	MP
	LSA to FEC
	F4, F5 and F6 From TRIM application 
	BLM rep. ??


5. software
A program or a set of programs able to perform tasks (use cases) mentioned in the previous chapter will be created.


The possible software tasks have been divided into three programs, although in the future more or less separate programs with similar functionality can be created.


The first kind is LSA trim application, working with LSA parameters which are monitor factors (Cm in Figure 1). The second is LSA-expert application which main purpose will be setting the threshold table. The third kind of application will change other system parameters in case of changes in electronic channels. It is called here Layout-expert application because it should principally operate on Layout database, although in case of Layout/MTF databases unavailability it will operate on directly LSA. 

5.1 lsa trim application

5.1.1 what the software should do

The first task of LSA trim application is changing the values of monitor factor. The trim mechanisms provide history of changes. There will be 2 modes of trimming. In the default mode a group of monitors should be trimmed together. Initially this group will correspond to BLM family, but a flexibility to define a group from any monitors should be kept.  In order to make this feature work, a new table, containing monitor grouping, will be added in LSA. In this case the trim application should also take care about management of this table, that is creating, populating and deleting groups of monitors.

In the second mode it will be possible to trim one single monitor. In this case a special flag should be stored in trim history saying that a monitor has been treated in a non-standard way (this might be a specific string added automatically to the comment to trim action).
5.1.2 software input

The input should be a new value of monitor factor or a shift or factor relative to present value. By default the monitor factor should be set to recommended value (0.1). This default value should define suggested trim level. For convenience it should be the same for all monitors.

5.1.3 performance

The trim software should allow to trim a group of monitors or a single monitor in a time between LHC fills.

5.1.4 attributes

The trim will be allowed only when beam permit flag is off. The trimming procedure will not change the beam permit flag. 
The access to the trim application will be protected by RBAC (Role-Based Access) protocol [2].

The values of monitor factor are allowed in the range 0.01-1.

5.2 lsa expert application

This application manages BLM families and sets the values of the thresholds in LSA tables. It communicates with LSA staging tables. Before each change made on staging tables they should be populated with the values actually existing in final tables using the LSA script called LSA_BLM.POPULATE_STAGE_FROM_LSA(). The argument of this script might limit the procedure to a chosen family, group of monitors filtred on expert name or IP, for instance:
LSA_BLM.POPULATE_STAGE_FROM_LSA(p_blm_exp_name_like=>’BLMDI.%’)    

will populate only monitors with expert name corresponding to the pattern ‘BLMDI.%’.
5.2.1 what the software should do
The program should:

1. produce a table of thresholds (32x12),
2. generate a list of monitors in a family based on SQL query performed on monitor expert name,
3. create a new family,
4. delete a family,
5. produce some kind of status containing a statistical information (for instance list families with numbers of monitors in them),
6. read the existing threshold tables and visualize them,
7. disable/enable a monitor or change maskable flag (only in emergency case when Layout database is not accessible – this might belong to Layout expert application).

8. access (viewing and modification) of the BLECS card parameters.

5.2.2 software input

The program input is:

· the SQL query (executed on expert name) which defines monitors belonging to a family, 

· the method (set of parameterisations) to expand a seed into a table (this will change!),

· the family seed (one number, in Greys, obtained from Geant4/FLUKA simulations)

5.2.3 performance
Expert LSA application is not foreseen to be used during the operation; therefore the important changes in the system structure are not time-critical. The only time-critical function might be disabling a monitor, which in some cases could be done between the fills.

5.2.4 attributes
This application can only be used by expert. The access to LSA tables is password-protected.

The changes in the MASTER table can be made only if the beam permit flag is off but the program can still operate on staging tables. (beam permit check on LSA level?).

The software exists in form of root scripts which communicate with LSA staging tables using as input the ASCII files defining the families. Example of such a file is presented in Figure 4.
The scripts are the following:

1. LSAWrite_family.C which writes new family into the STAGE_BLM_FAMILIES and STAGE_BLM_FAMILY_THRESHOLD tables, argument is family name

2. LSAAttribute_monitors_to_family.C which moves monitors from family ‘DEFAULT’ the the family used as argument,

3. LSADelete_family.C which deletes the family from LSA and moves all monitors which were belonging to it into ‘DEFAULT’ family.
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Figure 2. Example of  a family configuration file.
5.2.5 procedure
In case of MASTER table update the changes made to stage tables by the LSA Expert Application must be completed by the following procedure:
1. inspection by a special program visualizing the differences between stage and final tables,

2. after accepting the changes an LSA script to send changes to final tables must be launched: LSA_BLM.MERGE_STAGE_DATA(),
3. manual procedure of updating the LSA devices table by AB-CO experts must be launched (call Greg).

5.3 LSA EXpert application for electronics settings
Because a group of system parameters are only used to control electronics settings and self-test procedures, a distinct application is foreseen for setting of these parameters.
5.3.1 what the software should do

This application should allow settings of four kind of electronic-specific parameters: global, IP-specific, crate-specific and monitor-specific. They are listed below:
· Global parameters are:

· IP-specific parameters are:

· Crate-specific parameters are:

· Monitor-specific parameters are:

5.3.2 software input

Application should read existing parameters from LSA database and allow to change them in a simple text mode.

5.3.3 ATTRIButes

Similarly to the first LSA EXPERT application this one should be protected by the RBAC system.
5.4 laYout expert application

This application manages the electronic structure of the BLM system. In the normal operational scenario these changes are done in MTF and then propagated to Layout and later to LSA. In order not to be blocked in machine operation in case of unavailability of MTF and/or Layout this application should be able to perform all necessary operations on LSA only. In this case a back-propagation of changes to Layout and MTF will be made.
5.4.1 what the software should do

The software should allow to make changes in electronic channel of every monitor. The typical examples are:  

1. exchange CFC card (serial number propagated to LSA),
2. connect a BLM to different channel on the same or different CFC card (channel Number and slot number propagated to LSA),

3. add a new monitor to the system.
During the normal operation the Layout expert application will perform changes in the Layout/MTF database. Consecutively the changes are automatically propagated to LSA. The synchronisation between MTF and Layout exists and in this moment is in the responsibility of AB-CO. The synchronization from Layout to LSA is provided by LSA_BLM.SYNCH_LAYOUT script run by BLM experts from LSA [3].
5.4.2 performance

It should be possible to make this changes in one day (including hardware intervention). In emergency case the intervention will be short (direct change of the parameters in LSA). The long case is adding a new monitor. This is a complex operation which includes creation of a new slot in Layout, propagation to MTF, back-propagation of electronic connection information to Layout and synchronization with LSA.
5.4.3 attributes

The access to the application should be restricted (password protected?) to the BLM experts group.

The automatic propagation of changes from Layout to LSA staging tables should be allowed when beam permit flag is on, but the update of final tables will be allowed when beam permit flag is off.
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7. Appendix

7.1 Parameter List for BLm system
The Table summarizes all the variables stored in databases and used to run the BLM system. Red fields mean that information is stored in a given database.

	Version 2008.02.07
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	 
	Name
	Value (Example)
	Unit
	MTF
	Layout
	LSA
	Constraint
	history required
	LSA Final Table                    (prefix with 'LSA_' from LSA_STAGE_LOADING DB account)
	 
	Comments

	 
	
	
	
	
	
	
	min.
	max.
	MTF
	LSA
	
	LSA Column
	

	Nr
	Slot Identifier
	BLMQI.B8L6
	 
	 
	 
	c
	 
	 
	 
	1
	 
	MONITOR_NAME
	 

	2
	Other Identifier
	BLMQI.8L6.B2I1_MQML
	 
	 
	 
	c
	 
	 
	 
	1
	 
	MONITOR_EXP_NAME
	 

	3
	Monitor DCUM
	16359.857
	      m
	 
	 
	c
	 
	 
	 
	 
	 
	DCUM
	 

	4
	Monitor Type 
	IC 
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	5
	Monitor Identificator 
	HCBLM_I001-05000346 
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	6
	HV Patch 
	BJBHT.A20L8 
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	7
	BJBAP Input 
	 
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	8
	Tunnel Mini Rack id. 
	HCBYPLM001_CR000009 
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	9
	LC(offset) w/cable&M-r 
	0.1
	  pA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	10
	Signal via source w/cable 
	107.3
	  pA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	11
	BJBAP Cable Number 
	 
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	12
	AnalogFE:Ra_Cr_CFC_In 
	BYPLM.A20L8_CFC_1 
	  
	 
	 
	c
	 
	 
	 
	 
	BLM_INFO
	CRATE_CARD_IDX
	reformated in LSA

	13
	BLECF Identificator 
	HCBLM_I001-05000100 
	  
	 
	 
	c
	 
	 
	 
	 
	BLM_INFO
	BLECF_ID
	reformated in LSA

	14
	Opt Link AFE:Cr_CFC_Out 
	CFC_A1;CFC_A2 
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	15
	OL Patch Tunnel:Ra_Pa_In 
	BYPLM.A20L8_7;BYPLM.A20L8_8 
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	16
	OLP Surface:Ra_Pa_Sl_Out 
	SR8=BY05_G_4_7;SR8=BY05_G_4_8 
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	17
	OLD Acq:Ra_VME_Sl_DAB_In 
	SR8=BY02_1_13_9_1;SR8=BY02_1_13_9_2 
	  
	 
	 
	c
	 
	 
	 
	 
	BLM_INFO
	CRATE_CARD_CHAN_IDX
	reformated in LSA

	18
	VME BLETC Id. 
	BLETC_057 
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	19
	VME CPU Host Name 
	CFV-SR8-BLML 
	  
	 
	 
	c
	 
	 
	 
	 
	BLM_INFO
	CRATE_CMW_NAME
	reformated in LSA

	20
	VME Crate Id. 
	71720015
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	21
	VME Fantray Id. 
	71300069
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	22
	VME Power Supply Id. 
	71470017
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	23
	VME CPU Id. 
	CH42501584 
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	24
	VME BOBR Id. 
	9
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	25
	VME BLECS Id. 
	 
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	26
	VME BLETC Serial
	0E00002B
	  
	 
	n
	 
	 
	 
	 
	?
	BLM_INFO
	BLETC_SERIAL
	 

	27
	VME BLECS Serial
	0C00000F 
	  
	 
	n
	 
	 
	 
	 
	?
	BLM_INFO
	BLECS_SERIAL
	 

	28
	Monitor Function 
	M 
	  
	 
	 
	c
	 
	 
	 
	 
	BLM_INFO
	MASK
	reformated in LSA

	29
	Monitor Status 
	1
	  
	 
	 
	c
	 
	 
	 
	 
	BLM_INFO
	STATUS
	 

	30
	VME Fantray Hostname 
	CFVM-SR8-BLML 
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	31
	DAB card Id. 
	BLM_C06421114 
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	32
	Mezzanine card Id. 
	MEZZ_110 
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	33
	CIBU Id. 
	HCCIBUS-ID000238 
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	34
	FPGA firmware vers(BLETC) 
	 
	  
	 
	 
	 
	 
	 
	 
	?
	BLM_INFO
	BLETC_FIRM_V
	 

	35
	FPGA firmware vers(BLECS) 
	 
	  
	 
	 
	 
	 
	 
	 
	?
	BLM_INFO
	BLECS_FIRM_V
	 

	36
	Test:100pA/84 sec run.sum 
	 
	  pA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	37
	Test:10pA/84 sec run.sum 
	 
	  pA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	38
	Set voltage:peak-peak 
	 
	  V
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	39
	Set frequency 
	 
	  Hz
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	40
	Resulting phase 
	 
	  °
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	41
	Resulting Gain 
	 
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	42
	Current signal:peak-peak 
	 
	  pA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	43
	Signal Current 
	 
	  pA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	44
	Threshold/Ch Matrix Test 
	 
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	45
	TTable User Beam Permit T 
	 
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	46
	UBP Check BLETC to BLECS 
	 
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	47
	UBP Check BLECS to CIBU 
	 
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	48
	Test EMC/40 µs run.sum 
	 
	  pA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	49
	Test EMC/1.3 sec run.sum 
	 
	  pA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	50
	EDMS Procedure 
	877031
	  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	51
	Modulation 1 Voltage
	128
	Volt_Bit
	 
	 
	 
	25
	250
	 
	 
	BLM_IP_PARAMETERS
	MOD_1_VOLTAGE
	Unique per IP

	52
	Modulation 1 Period
	4883
	Per_Bit
	 
	 
	 
	488
	48828
	 
	 
	BLM_IP_PARAMETERS
	MOD_1_PERIOD
	Unique per IP

	53
	Modulation 1 Gain minumum
	5
	 
	 
	 
	 
	2
	30
	 
	 
	BLM_INFO
	MOD_1_GAIN_MIN
	Unique per monitor

	54
	Modulation 1 Gain maximum
	50
	 
	 
	 
	 
	20
	2000
	 
	 
	BLM_INFO
	MOD_1_GAIN_MAX
	Unique per monitor

	55
	Modulation 1 Phase minumum
	10
	  °
	 
	 
	 
	10
	100
	 
	 
	BLM_INFO
	MOD_1_PHASE_MIN
	Unique per monitor

	56
	Modulation 1 Phase maximum
	100
	  °
	 
	 
	 
	100
	300
	 
	 
	BLM_INFO
	MOD_1_PHASE_MAX
	Unique per monitor

	57
	Modulation 2 Voltage
	64
	Volt_Bit
	 
	 
	 
	25
	250
	 
	 
	BLM_IP_PARAMETERS
	MOD_2_VOLTAGE
	Unique per IP

	58
	Modulation 2 Period
	16275
	Per_Bit
	 
	 
	 
	488
	48828
	 
	 
	BLM_IP_PARAMETERS
	MOD_2_PERIOD
	Unique per IP

	59
	Modulation 2 Gain minumum
	5
	 
	 
	 
	 
	2
	30
	 
	 
	BLM_INFO
	MOD_2_GAIN_MIN
	Unique per monitor

	60
	Modulation 2 Gain maximum
	50
	 
	 
	 
	 
	20
	2000
	 
	 
	BLM_INFO
	MOD_2_GAIN_MAX
	Unique per monitor

	61
	Modulation 2 Phase minumum
	10
	  °
	 
	 
	 
	5
	100
	 
	 
	BLM_INFO
	MOD_2_PHASE_MIN
	Unique per monitor

	62
	Modulation 2 Phase maximum
	100
	  °
	 
	 
	 
	50
	250
	 
	 
	BLM_INFO
	MOD_2_PHASE_MAX
	Unique per monitor

	63
	Modulation Voltage conversion factor
	11.72/300
	V/Volt_Bit
	 
	 
	 
	0.023
	0.118
	 
	 
	BLM_COMMON_PARAMETERS
	CONV_FACTOR_MOD_VOLTAGE
	Common to all

	64
	Modulation Period conversion factor
	2048/10**6
	s/Per_Bit
	 
	 
	 
	0.002
	0.003
	 
	 
	BLM_COMMON_PARAMETERS
	CONV_FACTOR_MOD_PERIOD
	Common to all

	65
	Modulation Gain conversion factor
	 
	 
	 
	 
	 
	 
	 
	 
	 
	BLM_COMMON_PARAMETERS
	CONV_FACTOR_MOD_GAIN
	Common to all

	66
	Modulation Phase conversion factor
	 
	 
	 
	 
	 
	 
	 
	 
	 
	BLM_COMMON_PARAMETERS
	CONV_FACTOR_MOD_PHASE
	Common to all

	67
	HV normal operation
	32768
	HV_Bit
	 
	 
	 
	30580
	34960
	 
	 
	BLM_IP_PARAMETERS
	NORMAL_OP_HV
	Unique per IP

	68
	HV1 - HV2 normal operation
	437
	HV_Bit
	 
	 
	 
	218
	2180
	 
	 
	BLM_IP_PARAMETERS
	NORMAL_OP_HV1_HV2_DIFF
	Unique per IP

	69
	HV for Modulation test
	34500
	HV_Bit
	 
	 
	 
	33860
	38230
	 
	 
	BLM_IP_PARAMETERS
	MOD_TEST_HV
	Unique per IP

	70
	HV for HVCFC test
	34952
	HV_Bit
	 
	 
	 
	33860
	38230
	 
	 
	BLM_IP_PARAMETERS
	HVCFC_TEST_HV
	Unique per IP

	71
	HV for RDAC reset
	37137
	HV_Bit
	 
	 
	 
	37680
	42060
	 
	 
	BLM_IP_PARAMETERS
	RDAC_RESET_HV
	Unique per IP

	72
	HV for RGOH reset
	39342
	HV_Bit
	 
	 
	 
	41500
	44570
	 
	 
	BLM_IP_PARAMETERS
	RGOH_RESET_HV
	Unique per IP

	73
	HV peak for HVCFC test
	36000
	HV_Bit
	 
	 
	 
	33860
	39330
	 
	 
	BLM_IP_PARAMETERS
	HVCFC_TEST_HV_PEAK
	Unique per IP

	74
	HV peak for RDAC reset
	38000
	HV_Bit
	 
	 
	 
	37680
	43150
	 
	 
	BLM_IP_PARAMETERS
	RDAC_RESET_HV_PEAK
	Unique per IP

	75
	HV peak for RGOH reset
	41000
	HV_Bit
	 
	 
	 
	41500
	44570
	 
	 
	BLM_IP_PARAMETERS
	RGOH_RESET_HV_PEAK
	Unique per IP

	76
	HV conversion factor
	3000/2**16
	V/HV_Bit
	 
	 
	 
	0.04
	0.05
	 
	 
	BLM_COMMON_PARAMETERS
	CONV_FACTOR_HV
	Common to all

	77
	threshold table (12 values)
	 
	BLM_bit
	 
	 
	 
	 
	 
	 
	 
	BLM_FAMILY_THRESHOLDS
	TIME_RS*_THRESHOLD
	 

	78
	BEAM_ENERGY_POS
	1..32
	 
	 
	 
	 
	 
	 
	 
	NA
	BLM_FAMILIES
	BEAM_ENERGY_POS
	 

	79
	FAMILY_NAME
	THRI.11...B1.2_MQ
	 
	 
	 
	 
	 
	 
	 
	 
	BLM_FAMILIES
	FAMILY_NAME
	 

	80
	CONV_FACTOR_BLMBIT_GY_S
	3.6200E-09
	 
	 
	 
	 
	 
	 
	 
	 
	BLM_FAMILIES
	CONV_FACTOR_BLMBIT_GY_S
	 

	81
	CONV_FACTOR_GY_S_AMPS
	.000054
	 
	 
	 
	 
	 
	 
	 
	 
	BLM_FAMILIES
	CONV_FACTOR_GY_S_AMPS
	 

	82
	MONITOR_FACTOR
	0.0...1.0
	 
	 
	 
	 
	 
	 
	 
	trim
	SETTING_SCALARS
	TARGET
	in LSA parameter table

	83
	IP
	01/08/08
	 
	 
	 
	 
	 
	 
	 
	1
	BLM_INFO
	IP
	 

	84
	LAST_MODIFICATION
	01/08/08
	 
	 
	 
	 
	 
	 
	 
	 
	BLM_INFO
	LAST_MODIFICATION
	 

	85
	LOG_RS01
	 
	 
	 
	 
	 
	 
	 
	 
	 
	BLM_INFO
	LOG_RS01
	 

	86
	LOG_RS02
	 
	 
	 
	 
	 
	 
	 
	 
	 
	BLM_INFO
	LOG_RS02
	 

	87
	LOG_RS03
	 
	 
	 
	 
	 
	 
	 
	 
	 
	BLM_INFO
	LOG_RS03
	 

	88
	LOG_RS04
	 
	 
	 
	 
	 
	 
	 
	 
	 
	BLM_INFO
	LOG_RS04
	 

	89
	LOG_RS05
	 
	 
	 
	 
	 
	 
	 
	 
	 
	BLM_INFO
	LOG_RS05
	 

	90
	LOG_RS06
	 
	 
	 
	 
	 
	 
	 
	 
	 
	BLM_INFO
	LOG_RS06
	 

	91
	LOG_RS07
	 
	 
	 
	 
	 
	 
	 
	 
	 
	BLM_INFO
	LOG_RS07
	 

	92
	LOG_RS08
	 
	 
	 
	 
	 
	 
	 
	 
	 
	BLM_INFO
	LOG_RS08
	 

	93
	LOG_RS09
	 
	 
	 
	 
	 
	 
	 
	 
	 
	BLM_INFO
	LOG_RS09
	 

	94
	LOG_RS10
	 
	 
	 
	 
	 
	 
	 
	 
	 
	BLM_INFO
	LOG_RS10
	 

	95
	LOG_RS11
	 
	 
	 
	 
	 
	 
	 
	 
	 
	BLM_INFO
	LOG_RS11
	 

	96
	LOG_RS12
	 
	 
	 
	 
	 
	 
	 
	 
	 
	BLM_INFO
	LOG_RS12
	 

	 
	
	
	
	
	
	
	
	
	
	
	
	
	 

	 
	
	
	
	
	
	
	
	
	
	
	
	
	 

	 
	Colour Coding:
	
	
	
	
	
	
	
	
	
	
	
	 

	 
	 
	YELLOW: Variable not needed in database
	
	
	
	
	
	
	
	
	
	
	 

	 
	 
	RED: Variable available in database
	
	
	
	
	
	
	
	
	
	
	 

	 
	n
	RED + N: New variable to be introduced into database
	
	
	
	
	
	
	
	
	
	 

	 
	
	
	
	
	
	
	
	
	
	
	
	
	 

	 
	Legend:
	
	
	
	
	
	
	
	
	
	
	
	 

	 
	1 – change only if adding new normal (not mobile) monitor to the system
	
	
	
	
	
	
	
	
	
	
	 


7.2 database details
7.2.1 History of changes

The MTF database keeps a history of changes in order to provide a tool for tracking the modifications of every element. The Layout database has no built-in management of the history of changes therefore if the changes have to be made first in Layout (for instance in case of MTF unavailability) they are propagated back to MTF.  This is important for the operational phase when changes will be made only in Layout database (note that this is not true in the cases where those changes concern equipment replacements or additions. For example, if a new BLECF card is introduced then a new record must be created in MTF).


The history of the parameters stored in LSA is managed in two ways. History of monitor factors is followed by mechanisms built into the trim application while a change of any other parameter (except of Logging flags) affects the MASTER table and in this case a snapshot of the current situation in the database is made. The procedure to reconstruct the state of the database from snapshot and trim history depends on the kind of changes made in LSA. Normally, the last snapshot taken before the required date is loaded to LSA and then the trim history is re-applied until the required state of LSA is reached. If a new monitor had been added after the last LSA snapshot, the state of this monitor is not defined in the historical data. Therefore, it must be redefined manually.

7.2.2 Structure in layout database

(here mainly text from Pascal and Julien…)

The main table (?) of Layout database contains information about BLM locations and corresponding expert names. It contains also monitor status (connected/unconnected), maskable/unmaskable flag and number of the channel  on BLETC card.


A special table called BLM_DATA_FOR_LSA_MV has been created in Layout DB in order to prepare data for transfer to LSA.
7.2.3 structure in lsa

The parameters are stored in LSA database in a specific structure, illustrated in Figure 3.

On the left part of Figure 3 there are four tables. The LSA setting table is a table where the monitor factors are declared as LSA parameters. The three other tables are called Monitor, Family and Threshold table are used to produce the MASTER table. The APPLIED table is produced from the MASTER and from trim parameters.


The LSA structure uses data staging. That is, the tables presented in Figure 3 exist as STAGE tables and as FINAL tables. The STAGE tables are foreseen to load new parameters and perform consistency tests on them before sending them to the FINAL tables where they become accessible by the electronics. This data push from stage to final tables is triggered manually by BLM experts once they checked that the changes they have made can be send to LSA. 

The default value of monitor factor is 0.1. The threshold levels in MASTER table are about 3 times above quench levels, therefore the APPLIED table is at 30% of quench level. The minimum value of monitor factor is 0.01. In case of warm elements the MASTER table stays always below the damage level.

The names used for the tables in LSA are:

· Monitor table: stage_blm_monitor and blm_info
· Family table: stage_blm_families and blm_families
· Threshold table: stage_blm_family_thresholds and blm_family_thresholds
The content of the staging tables is presented in Figure 4.
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Figure 3: Structure of LSA tables.
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FAMILY_NAME : VARCHARZ(40)
(CONV_FACTOR BLIBIT_GY_S : NUMBER

CONV_FACTOR_GY_S_ANPS : NUMBER 7

PK> ST_BLI_FAM_PK: FAVILY NAME

(=] STAGE_BLU_FANILY _THRESHOLDS

FAMILY_NAME : VARCHARZ(40)

BEAN_ENERGY_POS : NUMBER

TIVE_RS01_THRESHOLD : NUVBER
TIVE RS02_THRESHOLD - NUVBER
TIVE RS03_THRESHOLD - NUVBER
TIVE RS04 _THRESHOLD - NUVBER
TIVE RS05_THRESHOLD - NUVBER
TIVE RS08_THRESHOLD - NUVBER
TIVE RS07_THRESHOLD - NUVBER
TIVE RS0B_THRESHOLD - NUVBER
TIVE RS03_THRESHOLD - NUVBER
TIVE RS10_THRESHOLD - NUVBER
TIVE RS11_THRESHOLD - NUVBER
TIVE RS12_THRESHOLD - NUVBER

<PK> ST_BLIM_FAM_THRESH_PI - FAVILY_NAVIE, BEAM_ENERGY_POS
<K ST_BLI_FAM_FAM_FK: FAILY NAME

<Checks ST_BLI_FANIT8_THRESH_N - "THE_RS08_THRESHOLD" S NOT NULL

<Check» ST_BLM_FAV_THRESH_BEAM_NRG_CHI : beam_energy_pos between 1 and 32
<Checks ST_BL_FANIT3_THRESH_NN  "THIE_RS03_THRESHOLD" S NOT NULL

<Checks ST_BLI_FAN_RS08_THRESH_CH - tine_rs08_threshold > 0 and time_rs08_threshold
<Checks ST_BLW_FANIIT12_THRESH_NN : TE_RS12 THRESHOLD" IS NOT NULL

<Checks ST_BL_FAN_RS03_THRESA_CH : time_rs04 threshold > 0 and time_rs4 threshold <= 4134310
<Checks ST_BLM_FAN_RS11_THRESH_CH - time_rs11 threshold > 0 and time_rs11 threshold <= 137438953430
<Checks ST_BL_FAV_RS01 THRESH_CH - tine_rs01 threshold » 0 and tine s01 threshold <= 262150
<Checks ST_BLI_FAN_RS03_THRESH_CH - tine_rs03 threshold > 0 and tine_rs03 threshold <= 8589834600
<Checks ST_BL_FAN_RS12_THRESH_CH - time_rs12_threshold > 0 and time_rs12_threshold <= 54755813800
<Checks ST_BL_FANIITs_TRRESH_N : "THE _RS08_THRESHOLD" S NOT NULL

<Checks ST_BLM_FANIT1_THRESH_NN : "THE_RS01_THRESHOLD" S NOT NULL

<Checks ST_BL_FANIT10_THRESH_NN : TIVE_RS10_THRESHOLD" IS NOT NULL.

<Checks ST_BLW_FANIIT4_THRESH_RIN : "THE _RS04_THRESHOLD" S NOT NULL

<Checks ST_BLW_FANIIT11_THRESH_NN : TIVE_RS11_THRESHOLD" IS NOT NULL.

<Checks ST_BLW_FANIT2_THRESH_fIN : "THE [RS02_THRESHOLD" S NOT NULL

<Checks ST_BL_FANITS_THRESH_NN : "THE_RS0S_THRESHOLD" S NOT NULL

<Checks ST_BL_FANIT7_THRESH_NN : "THE_RS07_THRESHOLD" IS NOT NULL

<Checks ST_BL_FAN_RSDS_THRESH_CH - tine_rs05 threshold > 0 and time_rs05_threshold <= 15777225
<Checks ST_BLI_FAN_RS02_THRESH_CH - tine_rs02 threshold » 0 and tine s02 hreshold <= 52425
<Checks ST_BLI_FAN_RS03_THRESH_CH - tine_rs03 threshold > 0 and time_rs03 threshold <= 2087160
<Checks ST_BLI_FAM_RS07_THRESH_CH : tine_s07_threshold > 0 and tine_rs07 threshold <= 536870320
<Checks ST_BLI_FAN_RS10_THRESH_CH - tine rs10 threshold > 0 and time_rs10 threshold <= 34359738400
<Checks ST_BLM_FANIT3_TRRESH_NN : "THE_RS03_THRESHOLD" IS NOT NULL

<Checks ST_BLI_FAN_RS05_THRESH_CH - tine_rs08 threshold > 0 and time_rs06_threshold

4234967305

7108870

(=] STAGE_BLI_PP_PARAWETERS

P: VARCHAR2(3)
110D_1_VOLTAGE : NUMBER
10D_1_PERIOD : NUMBER

10D 2 VOLTAGE : NUVBER
10D_2_PERIOD : NUMBER
NORWAL_OP_HV : NUMBER
NORMAL_OP_HV1_HV2_DIFF : NUMBER.
MIOD_TEST_HV : NUMBER.
HVCFC_TEST_HV : NUVBER
FDAC_RESET_HV - NUVBER
RGOH_RESET_HV: NUVBER
HVCFC_TEST_HV_PEAK : NUMBER
RDAC_RESET_HV_PEAK - NUVBER
RGOH_RESET_HV_PEAK : NUVBER

<Pk STELUPPARANS P : P
K> STELUPPARANS P_FIC: P

<Checks STBLMPPARAMS_RGOH_R_HV_CHI: rgoh,_reset_hv between 30000 and 44000
<Checks STBLMPPARAMS MOD_T_HV_CHX: mod_test_hv between 25000 and 44000

<Checks STBLMPPARAMS HVCFC_T_HVP_CHIC  hvcfe_test_hv_peak between 30000 and 44000
<Checks STBLMPPARANS RDAC_R_HV_CH : rdac_feset_hv between 30000 and 44000
<Check» STELMPPARAMS_MOD_1_P_CHK : mod_1_period between 488 and 48523

<Check» STBLMPPARAMS_HVCFC_T_HV_CHK : hycfc test_hv between 30000 and 44000
<Check» STELMPPARAMS_NOP_H\V12DIFF_CH : normal_op_hvi_hv2_lff between 0 and 3000
<Check» STELMPPARAMS_MOD_2_P_CHK - mod _2_period between 453 and 48325

<Checks STBLMPPARAMS RGOH_R_HVP_CHC : rgoh_reset_hv_peak between 30000 and 44000
<Check» STELMPPARAMS_NOP_H\ _CHK - normal_op_hv betwsen 25000 and 35000

<Check» STELMPPARAMS_MOD_1 _/_CHK : mod_1_votage between 1 and 255

<Check» STELMPPARAMS_MOD_2_/_CHK : mod_2_votiage between 1 and 255

<Checks STBLMPPARANS RDAC_R_FVP_CHIC: rdac_reset_hv_peak between 30000 and 44000

(=] ‘STAGE_BLI_COMVON_PARAVETERS

DUNIY_PK_COLUNN : NUMBER
(CONV_FACTOR_HOD_VOLTAGE : NUMBER
(CONV_FACTOR OD_PERIOD - NUVBER
CONV_FACTOR HOD_GAN: NUVBER.
(CONV_FACTOR 1OD_PHASE : NUMBER
(CONV_FACTORHV : NUMBER

<PK> STELUICOMPARANS_PK : DUMMY_PK_COLUMN
<Check» STBLICOMPARATIS_CV_F_I P_CHK : conv_factor_mod_period between 0.002 and 0.003
<Check» STELHCOMPARANS_CV_F_M_V/_CHK : conv_factor_mod_volage between 0.023 and 0118
<Check» STELICOMPARANS_CV_F_HV_CH : conv_iactor v befween 0.04 and 0.05

<Check» STELICOMPARANS_1_RECORD_CHK: cummy_pk_column=1

=] STAGE_BLI_HONTORS

VONITOR_OFFICIAL_NAVE : VARCHAR2(40)
FAMILY_NAME : VARCHAR2(40)
VONITOR_EXP_NANE : VARCHAR2(40)
CRATE_CI_UAVE | VARCHAR2(40)
CRATE_CARD_IDX : NUMBER
CRATE_CARD_CHAN_IDX : NUVBER
BLECF_SERIAL : VARCHAR2(30)
MASK  NOVBER
LAST_HODIFICATION : TMESTANP(S)
DCUI: NUMBER(S, 0)

LOG_RS01 : CHAR(1)

LOG_RS02: CHAR(1)

LOG_RS03: CHAR(1)

LOG RS04 CHAR(1)

LOG RS0 CHAR(1)

LOG RS0 : CHAR(1)

LOG_RS07 : CHAR(1)

LOG_RS08: CHAR(1)

LOG_RS09: CHAR(1)

LOGRS10: CHAR(1)

LOGRS!1 : CHAR(1)

LOGRS12: CHAR(1)

P VARCHAR2(3)

BLETC_SERIAL | VARCHAR2(30)
BLECS_SEIAL : VARCHAR2(30)
STATUS : NUMBER

BLETC_FIRI_V : VARCHAR2(10)
BLECS_FIRIY : VARCHAR2(10)
1IOD_1_GAIN VN NUVBER.
1OD_1_GAIN_MAX : NUVBER
1IOD_1_PHASE_MIN: NUMBER.
1IOD_1_PHASE_MAX : NUMBER
1IOD_2_GAIN VN : NUVBER
1IOD_2_GAINMAX : NUVBER
1IOD_2_PHASE_MIN: NUVBER.
1IOD_2_PHASE_MAX : NUMBER
BLETC_PRESENT : NUMBER(",0)
BLECF_PRESENT : NUMBER(",0)
CHANNEL_PRESENT : NUMBER(",0)

<K ST_BLI_MONI_PK : HONITOR_OFFICIAL_NAVE
<Uk» ST_BLU_VONL_EXPNAVIE_UIK . MONITOR_EXP_NAVE
<UK» ST_BLU_VONI_UK : CRATE_CIAA_NAVE, CRATE_CARD._
K> ST_BLIM_MONL_FANFK : FAMLY_NAVE

<Ko ST_BLMMONLIP_FK:

<Check ST_ELM_ON_LOG_RSS_N : "LOG RS0 IS NOT NULL
<Check» ST_BLH_VONI_LOG_RSB_NN  "LOG_RS08" IS NOT NULL

<Check» ST_BLI_VON_BLETCPRESENT NN "BLETC_PRESENT" IS NOT NULL
<Check» ST_BLM_ON_MASK_CHK: mask in (0,1)

<Check» ST_BLI_VONI_LOG_RSS_RN : "LOG_RS0S" IS NOT NULL

<Check» ST_BLI_ONLSTATUS_fIN : "STATUS" IS NOT NULL.

<Check» ST_BLI_VON_LOG_RS10_CHE: log_rs10in (', )

<Check» ST_BLI_ON_LOG_RS11_CH - log_rs1 in (" )

<Check» ST_BLM_VON_LOG_RSB_CHK :log_s0B1n (', )

<Check» ST_BLI_VON_LOG_RS7_NN: "LOG_RS07" IS NOT NULL

<Check» ST_BLI_ON_LOG_RS4_N  "LOG_RS04" IS NOT NULL

<Check» ST_BLI_VONL_CARD_CHAN_KN: "CRATE_CARD_CHAN_IDX"IS NOT NULL
<Check» ST_BLI_VONI_M2_PHASE_WIN_CH - mod_2_phase_min between 0 and 360
<Check» ST_BLI_VONI_M2_GAIN_IIN_CH : mod_3_gain_min between 1 and 32000
<Check» ST_BLM_VONI_H1_PHASE MAX_CHK : mod_1_phase_max between 0 and 360
<Check» ST_BLM_VON_LOG_RS4_CHK :fog_rs04 in (', )

<Check» ST_BLV_VONL_I1_GAN_1AX_CHK: mod_1_gain_max between 1 and 32000
<Check» ST_BLI_ONLLOG_RSS_CHK:log_1s08 n (',
<Check» ST_BLI_VON_LOG_RS12_CH :log_rs12in (
<Check» ST_BLM_VON_LOG_RSS_CHK :log_1s05 n (',
<Check» ST_BLI_VONI_LOG_RSS_N: "LOG_RS0S"IS NOT NULL
<Check» ST_BLI_ON_LOG_RS1_N : "LOG_RS01" IS NOT NULL

<Check» ST_BLM_VONI_I2_GAI 1AX_CHK _mod_2_gain_max between 1 and 32000
<Check» ST_BLI_VON_LOG_RS11_NN: "LOG_RST1" IS NOT NULL

<Check» ST_BLI_ONLFAM_IN : ‘FAMILY_NAVE' IS NOT NULL

<Check» ST_BLU_VON_CHAN_CH : crate_card_chan_idx between 1 and 16

<Check» ST_BLI_ON_CARD_IN: "CRATE_CARD_IDX" IS NOT NULL

<Check» ST_BLM_VON_LOG_RSS_CH :log_s09 n (', )

<Check» ST_BLU_VONI_I1_PHASE_MIN_CH - mod_1_phass_min between 0 and 360
<Check» ST_BLM_VONI_M2_PHASE MAX_CHK : mod_2_phase_max between 0 and 360
<Check» ST_BLM_ON_CHANPRESENT_CHK : "CHANNEL_PRESENT" IS NOT NULL.
<Check» ST_BLI_VON_LOG_RS1_CHK log_ts01 in (', )

<Check» ST_BLI_VON_LOG_RS2_CHK - log rs021n (', )

<Check» ST_BLU_VON_I1_GAIN_JN_CH " mod_1_gain_min between 1 and 32000
<Check» ST_BLI_VONI_LOG_RS2_NN LOG_RS02'IS NOT NULL

<Check» ST_BLI_ON_LOG_RS3_CHK : log_1s031n (', V)

<Check» ST_BLI_VONLCARD_CH: crate_ard_idx between 1 and 16

<Check» ST_BLI_VON_CRATE_NN : "CRATE_CHIANAVE" IS NOT NULL

«Check» ST_BLI_ON_STATUS_CH : status in (01)

<Check» ST_BLI_VON_LOG_RS12_NN : "LOG_RS12"IS NOT NULL

<Check» ST_BLI_VON_BLECFPRESENT NN : "BLECF_PRESENT" IS NOT NULL
<Check» ST_BLI_ON_LOG_RS7_CHK ~log_s07 in (', V)

<Check» ST_BLI_ONLLOG_RS3_NN : "LOG_RS03' IS NOT NULL

<Check» ST_BLI_VON_LOG_RS10_KN : "LOG_RS10"IS NOT NULL

<Check» ST_BLH_VONI_EXPNAVE_IN : "MONITOR_EXP_NANE" IS NOT NULL.

<Check» ST_BLI_VON_LAST_HOD NN : "LAST_MODIFICATIONF IS NOT NULL

CRATE_CARD_CHAN_ID)

(=] ‘STAGE_PLU_IOBILE_DISPLAY_NANES

BLI_MOBILE_NANE : VARCHAR2(40)
DISPLAY_NAVE : VARCHAR2(60)
DCUM: NUMBER(S, 0)

<PK> ST_BLIIOBILEDISPNAVES P - BLI_HOBILE_NANE

(=] STAGE_PLI_CRATES

(CRATE_CH_NAVE : VARCHAR2(30)
VIE_HOST_NAE : VARCHAR2(30)
BLECS_SEIAL : NUMBER
BLECS PRIV : NUMBER

<PK» STELIICRATES _PK : CRATE_CIIA_NAVE
<UK» STELWCRATES_CIW_UK : VVE_HOST_NAME
<Check» STBLIICRATES_CHW_IN: "VME_HOST_NAVE" IS NOT NULL

(=] ‘STAGE_PLI_CRATE_CARDS

(CRATE_CHW_NAVE : VARCHAR2(30)
CRATE_CARD_IDX : NUVBER
BLECF_SERIAL_CH_01_08 - NUVBER
BLECF_SERIAL_CH_09_16 - NVBER
BLETC_SERIAL - NUVBER
BLETC_FIRI_V - VARCHAR2(10)

<PK> STBLIICRATECARDS_PK : CRATE_CM_NANE, CRATE_CARD_|
K> STBLIICRATECARDS _CRATE_FI - CRATE_CMW_NAVE
<Check» STBLICRATECARDS_CARD_CHK : crate_card_idx between 1 and 16





Figure 4: Structure of staging tables


All possible available electronic channels, i.e. 6400 channels, are defined in the BLM_INFO table. Naturally these channels are divided into 3 groups: 
1. normal monitors – connected to Beam Interlock System, they have expert names explained in [3]

2. “mobile” monitors, used for measurements and not connected to BIS,

3.  empty slots, where either or both frond-end and back-end electronics are not installed. 
From the safety point of view, mobile monitors and empty slots are the same. Therefore, they look the same in the LSA structure described above. Their expert name is generated automatically. They start with BLMM prefix and the rest of the expert name contains the card index and the the electronic channel index. 


Additional tables in LSA used by the BLM software are:

1. BLM_RS_TIMES which contains values of the integration times,

2. LHC_IPS which contains list of possible interaction points,

3. STAGE_BLM_COMMON_PARAMETERS and BLM_COMMON_PARAMETERS which contains BLECT card parameters common to all monitors

4. STAGE_BLM_IP_PARAMETERS and BLM_IP_PARAMETERS which contain values of parameters specific to a given IP.
5. STAGE_BLM_MOBILE_DISPLAY_NAMES and BLM_MOBILE_DISPLAY_NAMES which contains an attribution of non-generic names to mobile monitors, what allows to register data from mobile monitors in LSA/Measurement database without making any changes in safety-critical part of LSA.
[image: image5.png]FAMILY_NAME : VARCHARZ(40)
(CONV_FACTOR BLIBIT_GY_S : NUMBER
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<PKo BLI_FAM_PK : FAVILY NAME

L . —
DEVICE 1D NUWBER

FAMLY_NAVE : VARCHAR2(40)

MIONTOR_OFFICIAL_NAVE - VARCHAR2(40)

CRATE_CIAL NANE : VARCHAR2(40)

CRATE_CARD_DX: NUMBER

CRATE_CARD_CHAN._IDX : NUWBER

MASK  NUVBER

DCUM: NUMBER(,0)

Tits
B ewfamviessos |

FAMILY_NAME : VARCHARZ(40)
BEAN_ENERGY_POS : NUMBER
TIVE_RS01_THRESHOLD : NUVBER
TIVE RS02_THRESHOLD - NUVBER
TIVE RS03_THRESHOLD - NUVBER
TIVE RS04 _THRESHOLD - NUVBER
TIVE RS05_THRESHOLD - NUVBER
TIVE RS08_THRESHOLD - NUVBER
TIVE RS07_THRESHOLD - NUVBER
TIVE RS0B_THRESHOLD - NUVBER
TIVE RS03_THRESHOLD - NUVBER
TIVE RS10_THRESHOLD - NUVBER
TIVE RS11_THRESHOLD - NUVBER
TIVE_RS12_THRESHOLD - NUVBER
LAST_MODIFICATION : TMESTAVP(S)

<PK> BLM_FAN_THRESH_PK - FAMLY_NAVE, BEAN_ENERGY_POS
<K BL_FAM_FAM_FK : FAMLY_NAME

<Check» BLM_FAM_RS2_THRESH_N : "TIVE_RS02_THRESHOLD" IS NOT NULL

<Check» BLV_FAM_RS11_THRESH_NN : "TME_RS11_THRESHOLD" IS NOT NULL

<Checks BLV_FAM _RS01_THRESH_CH : tine_rs01_Threshold > 0 and tine_rs01 _thveshold
<Checks BLU_FAM_RS10_THRESH_CHC : tine_rs10_threshold > 0 and tine_rs10_threshold <= 34350738400
<Checks BLU_FAM_RS12_THRESH_CH : tine_rs12 threshold > 0 and tine_rs12 threshold <= 549755813900
<Checks BLV_FAM_RS04_THRESH_CH : tine_rs04 threshold > 0 and tine_rs04 threshold <= 414310
<Checks BLU_FAM_RS11_THRESH_CH : tine_rs11 threshold > 0 and tine_rs11 threshold <= 137438353430
<Checks BLV_FAM_RS0S_THRESH_CHC  tine 505 threshold > 0 and tine_rs05 threshold

<Checks BLV_FAM RS03_THRESH_CH  tine 503 hreshold > 0 and tine 503 threshold
<Check» BLV_FAM_RS1_THRESH_NN : "TIVE_RS01_THRESHOLD" IS NOT NULL

<Check» BLM_FAM_RS4_THRESHAN - "

<Check» BLM_FAM_RSG_THRESHN - "
<Check» BLV_FAM_RS12_THRESH_N  "TME_RS12_THRESHOLD" IS NOT NULL
<Check» BLV_FAM_RS8_THRESH N : "TIVE_RS08_THRESHOLD" IS NOT NULL

<Checks BLV_FAM RS03_THRESH_CHC tine_rs08_threshold > 0 and tine_s08 threshold
<Check» BLV_FAM_RSS_THRESH_NN : "TIVE_RS0S_THRESHOLD" IS NOT NULL

<Checks BLV_FAM_RS03_THRESH_CHC tine_rs08 threshold > 0 and tine_s08 threshold
<Check» BLV_FAM_RS7_THRESH_NIN : "TIVE_RS07_THRESHOLD" IS NOT NULL

<Checks BLM_FAM_RS03_THRESH_CH : tine_rs09 threshold > 0 and tine_rs08 threshold <= 8589834600
«Check» BLV_FAM_LAST_OD_NN : "LAST_VODIFICATION" IS NOT NULL.

<Check» BLV_FAM_RSS_THRESH_NN : "TIVE_RS09_THRESHOLD" IS NOT NULL

<Check» BLV_FAM_RS10_THRESH_NN  "TME_RS10_THRESHOLD" IS NOT NULL

<Checks BLU_FAM_RS02_THRESH_CH tine_rs02_fhreshold > 0 and tine_s02_thveshold
<Checks BLI_FAM_RS07_THRESH_CH : tine_rs07_threshold > 0 and tine_rs07_theshold <= 536870920
<Check» BLV_FAM_THRESH_BEAM_NRG_CHK: beam_energy_pos between 1 and 32

<Check» BLM_FAM_RS3_THRESH_NN : "TIVE_RS03_THRESHOLD" IS NOT NULL

262150

4234967305

67108870

L
P VARCHAR2(3)

11OD_1_VOLTAGE : NUMBER

110D_1 PERIOD - NUMBER

110D 2 VOLTAGE : NUMBER
110D 2 PERIOD - NUMBER

NORIIAL OP_HV : NUMBER
NORMAL P HVI_HV2_DFFF: NUMBER
11OD_TEST HV - NOWBER
HVCFC_TEST HV - NUMBER
FDAC_RESET_HV : NUVBER
RGOH_RESET_HY - NUNBER
HVCFC_TEST HV_PEAK : NUMBER
ROAC_RESET_HV PEAK - NUWBER
RGOH_RESET_HV_PEAK : NUVBER

PKs BLIP_PARAUS PIC: P
<F BLIP_PARANS P_FIC: P

<Check» BLV_IP_PARAMS_HOD_2_V/_CH : mod _2_votage between 1 and 255

<Check» BLVP_PARAMS_NOP_HV12DIFF_CHIS  normal_op_hv1_hv2_diff between 0 and 3000
<Checks BLI P PARANS_HVCFC_T_HVP _CHI: hvefc_test_hv_peak between 30000 and 44000
<Check» BLVIP_PARAMS_OD_1_V_CHK mod_1_vofage between 1 and 255

<Check» BLVIP_PARAMS_OD 2P CH : mod_2_period between 438 and 43828

<Checks BLVP PARAMS_RGOF_R_HV_CH : 1goh_reset_hv between 30000 and 44000
<Check» BLVIP_PARAMS_OD_T_V_CHK - modl test_hv between 25000 and 44000

<Check» BLVP_PARAMS_RDAC_R_HV_CHI: rdac_teset_hv between 30000 and 44000
<Check» BLVIP_PARAMS_HVCFC_T_HV_CHK : huefc_test_hv between 30000 and 44000
<Checks BLIP_PARANS_RGOH_R_HVP_CHIC: rgoh_resel_hv_pea between 30000 and 44000
<Check BLI_P_PARANS_RDAC_R_HVP_CH : rdac_reset hv_peak between 30000 and 44000
<Check» BLVP_PARAMS_OD_1_P_CH - mod_1 _period between 438 and 43825

<Check» BLVIP_PARAHS_NOP_HV_CH : normal_op_hv between 25000 and 35000

L L
DUMIY_PK_COLUMN - NUMBER

CONV_FACTOR 1OD_VOLTAGE : NUVBER

CONV FACTOR 0D PERIOD : NUMBER

CONV FACTOR 0D _GAN - NUWBER

CONV FACTOR JIOD_PHASE : NUMBER

CONV FACTOR HV - NUMBER

<PK> BLI_COM_PARANS_PI : DUV Y_PK_COLUMIY
<Check» BLM_COM_PARAMS_1_RECORD_CH : dummy_pk_columy
<Check» BLV_COM_PARAMS CV_F_M_V_CHK - cony_factor_mod_voftage between 0.023 and 0.118
<Check» BLV_COM_PARAMS_CV_F M_P_CHI : con_factor_modl_period between 0.002 and 0.003
<Check» BLM_COM_PARAMS_CV_F _HV_CHK : cony_factor_hw between 0.04 and 0.05

LOG_RS01 : CHAR(1)
LOGRS02: CHAR(1)
LOG_RS03: CHAR(1)

LOG RS04 CHAR(1)

LOG RS0 CHAR(1)

LOG RS0 CHAR(1)
LOGRS07 : CHAR(1)
LOG_RS08: CHAR(1)
LOG_RS09: CHAR(1)
LOGRS10: CHAR(1)
LOGRS11 : CHAR(1)
LOGRS12: CHAR(1)

P VARCHAR2(3)

STATUS : NUMBER
1IOD_1_GAIN_MIN: NUVBER
1OD_1_GAIN_MAX : NUVBER
1IOD_1_PHASE_MIN: NUMBER.
1IOD_1_PHASE_MAX : NUMBER
1IOD_2_GAIN VN : NUVBER
1IOD_2_GAINMAX : NUVBER
1IOD_2_PHASE_MIN: NUVBER.
1OD_2_PHASE_MAX : NUMBER
LAST_HODIFICATION : TMESTANP(S)
BLETC_PRESENT : NUMBER(",0)
BLECF_PRESENT : NUMBER(",0)
CHANKEL _PRESENT : NUMBER(", 0)

K> BLILINFO_PIC: DEVICE 1D
<UK» BLIINFO_UK : CRATE_CIWA_NAVE, CRATE_CARD_IDX, CRATE_CARD_CHAN_IDX.
<Fl BLILINFO _FAMFIC: FAMLY_NAVE

<Fl> BLUINFOP_FIC: P

<P BLI_INFO_CRATE_CARD_F : CRATE_CIW_NANE, CRATE_CARD_DX

<FKs BLU_INFO DEVICE_FIC: DEVICE 1D

<Check» BLM_NFO_LOG_RSS_CHK :fog_1s09 n (', )

<Checks BLUINFO_BLECF_PRESENT_NI  "BLECF_PRESENT" IS NOT NULL

<Checks BLWINFO_LOG_RSS_N : "[0G_RS08 IS NOT NULL

<Check» BLVINFO_OD_1_PHASE_IN_CH - mod_1_phase_min between 0 and 360
<Checks BLWINFO_LOG_RS3_NN : 1LOG_RS03'IS NOT NULL

<Checks BLUINFO_FAM_NN  "FAMILY_NAVE IS NOT NULL

<Check» BLVINFO_LOG_RS3_CHK :log_s03 n (', )

<Check» BLVINFO_OD_2_PHASE MIN_CH : mod.2_phase_min between 0 and 360
<Check» BLVINFO_CARD_IN : "CRATE_CARD_IDX'"IS NOT NULL

<Check» BLVINFO_HOD_1_GAIN_1MAX_CH : mod_1_gain_max between 1 and 32000
<Checks BLMINFO_LOG RS11_NN: "LOG_RS11" IS NOT NULL

<Check» BLM_ON_OFFINAVE NI | "MONITOR_OFFICIAL_NAVE" IS NOT NULL
<Check» BLVINFO_LOG_RS7_CHK :log_ts07 in (', )

<Check» BLVINFO_LOG_RSS_CHK - log 1505 n (' )

<Check» BLVINFO_IOD_2_PHASE MAX_CHK : mod_2_phase_max between 0 and 360
<Check» BLVINFO_HOD_2_GAIN_IN_CH : mod_2_gain_min between 1 and 32000
<Check» BLVINFO_LOG_S4_CHK :log_1s04in (' )

<Checks BLWINFO_LOG_RSS_NN: "LOG_RS0S' IS NOT NULL

<Checks BLVINFO_LOG_RS10_NN : "LG_RS10 IS NOT NULL

<Checks BLUINFO_CRATE_NN' "CRATE_CHIAL NAVE' IS NOT NULL

<Check» BLVINFO_LOG_RS8_CHK : log 1508 n (', V)

<Checks BLUINFO_BLETC_PRESENT_NN  "BLETC_PRESENT" IS NOT NULL

<Checks BLWINFO_MASK_CHIC: mask in (0,1)

<Checks BLWINFO_LOG_RS1_NN : "LOG_RS01" IS NOT NULL

<Checks BLWINFO_LOG_RS12_NN: "L0G_RS12" I NOT NULL

«Check» BLVINFO_CHAN_CHK crate_card_chan_idx between 1 and 16

<Checks BLWINFO_LOG_RS2_NN  "LOG_RS02' IS NOT NULL

<Checks BLWINFO_STATUS_CHK : status n (0,1)

<Check» BLVINFO_MOD_2_GAIN_MAX_CHK : mod_2_gain_max between 1 and 32000
<Checks BLWINFO_STATUS_NN - "STATUS" IS NOT NULL

<Checks BLWINFO_LOG_RS4_NN : "LOG_RS04 IS NOT NULL

«Check» BLVINFO_CARD_CHK : crate_card_idx between 1 and 16

<Checks BLWINFO_LOG_RSS_NN  "LOG_RS09"IS NOT NULL

<Check» BLVINFO_LOG_RS2_CHK : log_1s021n (', )

<Check» BLVINFO_HOD_1_GAIN_IN_CH : mod_1 _gain_min between 1 and 32000
<Check» BLVINFO_LOG_S1_CHK : log_rs01 in (', )

<Checks BLINFO_LAST_MOD_NN: "LAST_MODFICATION' IS NOT NULL

<Check» BLVINFO_HOD_1_PHASE MAX_CHK : mod_1_phase_max between 0 and 360
<Check» BLVINFO_LOG_RS8_CHK log_1s08 1 (', )

<Checks BLIINFO_CHANNEL_PRESENT_NN : "CHANNEL _PRESENT" IS NOT NULL.
<Check» BLVINFO_LOG_RS12_CH - log_rs12in (', )

<Check» BLMINFO_LOG_RS11 _CH - log_r<11 in (' )

<Check» BLVINFO_LOG_RS10_CH - log_r<10in (' )

<Check» BLVINFO_CARD_CHAN_IN: "CRATE_CARD_CHAN_IDX"IS NOT NULL
<Checks BLWINFO_LOG_RSB_NN  "LOG RS0 IS NGT NULL

[@_ GMTWRESHOSRERESHIOC |
REFRESH_TYPE: VARCHARZ(2)

UTC_START_THIE: THESTAVP(E)

UTC_END_TIVE : TIESTAIR(E)

USER_NAVE : VARCHAR2(200)

HOST_OR_P_ADDRESS : VARCHAR2(32)

<Check» BLVREFRESHLOG_START KN "UTC_START_TIVE" S NOT NULL.
«Check» BLVREFRESHLOG_USER N : “USER NANE" 1S NOT NULL.
<Check» BLVREFRESHLOG_RTYPE_CHK : refrash type in (A", )
<Check» BLVREFRESHLOG_RTYPE_NN : "REFRESH_TYPE IS NOT ML

L L
DEVICE D NUWBER

DEVICE_NANE : VARCHAR2(100)

ACCELERATOR_ZONE : NUMBER

DESCRIPTION : VARCHAR2(200)

DEVICE_TYPE: NUWBER

DEVICE_ALIAS : VARCHAR2(100)

SRC: VARCHAR2(10)

<PK> DEVICES_PK : DEVICE_ID
<UK» DEVICES_NAVE_UK : DEVICE_NAVE
i DEVICES_ACC_ZONE_F : ACCELERATOR_ZONE
K> DEVICES_TYPE_FK : DEVICE_TYPE

4| Checks DEVICES NANE NN : "DEVICE_NAVE" IS NOT NULL

| «Check DEVICES_ACC_ZONE NN : "ACCELERATOR_ZONE" IS NOT NULL.

«Check» DEVICES_TYPE_NN : DEVICE_TYPE" IS NOT NULL
<Check DEVICES_SRC_CHE: sic (LS, LHC_LAYOUT' 'STAGE_BLII,'S
<Check» DEVICES_SRC_NN : "SRC” IS NOT NULL

RS_D: NUMBER
TIVE_US : NUMBER

<Pi> BLM_RSTIVES _PK - RS 1D
<Check» BLM_RSTIMES_RS_CH : rs_dbetween 1 and 12
«Check» BLVM_RSTIMES T_HN : "TME_US" IS NOT NULL.

BLI_MOBILE_NANE : VARCHAR2(40)
DISPLAY_NAVE : VARCHAR2(60)
DCUM: NUMBER(S, 0)

<PK> BLIVOBILEDISPHAVES_PK - BLI_VIOBILE_NAVE

L
CRATE_CIWA_NANE : VARCHAR2(30)

VHE_HOST_NAVE : VARCHAR2(30)

BLECS_SERIAL  NOWBER

BLECS FIRI_V - NVBER

<PK> BLI_CRATES,_PIC: CRATE_CIIA_NAVE
<UK» BLI_CRATES VME_UK : VIE_HOST_NAVE
<Check» BLM_CRATES_CM_KN: "VHE_HOST_NAVE" IS NOT NULL

@ emcoRamoas |
CRATE_CAL NANE : VARCHAR2(30)

CRATE_CARD_DX: NUMBER

BLECF SERIAL_CH_01_08 - NUMBER

BLECF SERIAL CH 0916 NUMBER

BLETC_SERIAL - NUVBER

BLETC_FIRM_V - VARCHAR2(10)

<PK> BLICRATECARDS_PK : CRATE_CHW_IANVE, CRATE_CARD_IDX.
K> BLICRATECARDS_CRATE_FK  CRATE_CH_NAVE
<Check» BLVCRATECARDS_CARD_CHK: crate_card_idx between 1 and 16




Figure 5:  Final tables
� There is a small group of monitors on the dump line with expert names starting with BLMPI or BLMPS which are not connected to BIS but to dump kicker magnets.





