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2. Purpose

This document describes the SVAC database to be implemented for the LAT integration activities. 

3. Purpose
This document presents details on the choice of technology and describes prototype queries and reports.

4. Acronyms and Definitions
4.1. Acronyms

ADC
Analog to Digital Converter

ASP
Active Server Pages

DAC
Digital to Analog Converter

EM
Engineering Model

FEE
Front-End Electronics

I&T
GLAST LAT Integration and Test

JAS
Java Analysis Studio

SAS
Science Analysis Software subsystem

SVAC
Science Verification Analysis and Calibration 

OCI               Oracle Call Interface
4.2. Definitions

Subsystem:  A functional subdivision consisting of two or more components or assemblies.

System:  A functional subdivision consisting of two or more subsystems

5. Applicable Documents

LAT-MD-00573 " LAT I&T SVAC Plan for the Engineering Model"  

LAT-TD-00640, “The implementation of histogram servlet under an NT environment” 

LAT-TD-00680, “Servlets for the SVAC Engineering Model Database” 

6. Overview 


The primary calibration database (SAS database) is developed and maintained by the SAS group and is intended to support the necessary inputs to the reconstruction software. The SVAC database uses the same data but emphasizes on report generation, trend analysis and  a web based query system that produce histograms and graphs from the data stored in the database. Data from the SVAC database will reside in ORACLE. We plan to use as much as possible the technology already developed by the SAS subsystem. However, under the current Windows NT server setup, maintained by the SAS subsystem, only Active Server Pages (ASP) are supported. Currently ASP does not support binary writing functions nor graphical function libraries, which are necessary to build graphics “on the fly” as required by the SVAC database. There are two options to solve this problem: either  to use  a third party NT component or to develop in-house component (e.g. JAVA servlet). For this prototype we chose the latter approach (see LAT-TD-680) since we could use the existing development from Java Analysis Studio (JAS) used by the BaBar Collaboration.

7. Servers

In the current development there are 2 database servers. Unix where the ORACLE database  resides, TOMCAT that creates the environment for running Servlets.  Figure 1 shows a diagram with connections between servers. At the moment we don’t use ASP, clients interact directly with TOMCAT server.

Figure 1. Diagram of SVAC database
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8. Web interface

The web interface must allow the graphical results from queries to be displayed in a page whose format is adequate for printing  (e.g. a single histogram is not split in more than one page).  At the moment, a prototype has been implemented using JAS libraries.
9. Input Data

Two steps are involved to input calibration data to SVAC database.

1. To retrieve the calibration constants,  there are two options :

· The SAS group developed an interface in GlastRelease so that the calibration data can be retrieved through this interface

· An XML parser using Xerces library can be built which directly retrieve the calibration data from xml files.

              We may choose the first approach since it shields us from potential changes in data format in future.

2. Codes using OCI library is being implemented by the SVAC group to insert data into the database.
10. Reports

During data retrieval a software script will generate a summary report with the contents of the calibration data for archival in the SVAC database (TBD).  

11. Data

Each calibration constant is uniquely identified using the schema described in the following section. Actual formats of tables in Oracle database will be described in the last two sections.
11.1. TKR

Table 1. TKR detector elements

	
	Tower
	Trays/Tower
	Layers/Tray
	Ladders/Layer
	SSD/Ladder
	Strips/SSD

	Number
	16
	19
	2
	4
	4
	384


11.1.1. Dead and Noisy Channels

In Table 2 the column view correspond to the position of the layer in a tray  (top or bottom), 0 for bottom and 1 for top

Table 2.TKR  Dead and Noisy channels

	
	Tower
	Tray
	View
	Strip

	
	0-15
	0-18
	0-1
	0-1535

	Type
	Int
	int
	int
	int


11.1.2. TOT

Calibration algorithm for TOT is under investigation. 

Table 3. TOT

	
	Tower
	Trays
	View
	TOTA
	ErrorA
	TOTB
	ErrorB

	
	0-15
	0-18
	0-1
	
	
	
	

	Type
	Int 
	Int
	Int
	Float 
	Float
	Float
	Float


11.2.  CAL
Following calibration constants are generated for the calorimeter:
· C14 - CAL Light Asymmetry:  

· C15 - Light attenuation , light taper
· C16 - Light yeild (electrons per MeV) 

· for flight electronics - not needed : replaced by gain (adc/MeV) calibration 

· for PEM electronics - exist as IDL code, used for crystal acceptance test 

· C17 -scintillation efficiency (for heavy ions): work is going on in France (Montpelier, Bordeaux) 

· C18 - cal pedestals: 

· C19 - CAL electronic gain (adc/MeV): 

· C20 - Integral nonlinearity: 

· C21 - differential nonlinearity: 

· C22 - CAL noisy channels - doesn't exist (?) 

· C23 - CAL dead channels - doesn't exist (?) 

· C24 - CAL LO Discriminator - exist as Python script (Byron Leas) 

· C25 - CAL HI Discriminator - exist as Python script (Byron Leas) 

· C26 - CAL Zero-suppress threshold - exist as Python script (Byron Leas) 

At the moment, the SAS software uses only 3 types of calibration constants from the calorimeter: light asymmetry, pedestal and electronic gain.  As described below, we defined table formats for most of the calibration constants list above. However, at the moment, we only intend to implement the three types of constants used by the SAS software. We should discuss whether the other constants are required. 
Following two tables described the schema used to uniquely identify each calibration constants. Actual table formats used in the oracle database are described in the last two sections.

  CAL detector elements

	
	Tower
	Column
	Layer
	Crystals
	Face/Crystal
	Diodes/Face
	Energy Range/Diode

	Number
	16
	12
	8
	96
	2
	2
	2


  CAL energy ranges

	Range name
	Description
	Energy Range
	Range number

	LEX8
	Low Energy High Gain
	< 200 MeV
	0

	LEX1
	Low Energy Low Gain
	< 1.6 GeV
	1

	HEX8
	High Energy High Gain
	< 12.5 GeV
	2

	HEX1
	High Energy Low Gain
	< 100 GeV
	3


1. CAL electronic gain (MeV/adc) (muon peak)
Description: Gain and width for  LEX8 range of each face for every crystal. 

Output data:

	
	Tower
	Column
	Layer
	Face
	Range
	Peak position

(MeV/ADC)
	Width

	
	0-15
	0-11
	0-7
	0-1
	0-3
	
	

	Type
	int
	Int
	int
	int
	int
	float
	float


2. Light Asymmetry (muon slope)
Description  At the moment, light asymmetry is described as light attenuation length in the crystal in unit of mm (muon slope). If new method is used to calibrate light asymmetry, this format may change.
Output data:
	
	Tower
	Column
	Layer
	Face
	Range
	Asymmetry

	
	0-15
	0-11
	0-7
	0-1
	0-3
	mm

	Type
	int
	Int
	int
	int
	int
	float


3. Light Attenuation (light taper)
Description  Relative variation  of scintillation light yield in a PIN diode with longitudinal position along CsI crystal, normalized to the light yield at the center of this crystal. 

Output data:
	
	Tower
	Column
	Layer
	Face
	Range
	 Position (cm)
	Attenuation

	
	0-15
	0-11
	0-7
	0-1
	0-3
	 0-32
	0.5 - 2.0

	Type
	int
	Int
	int
	int
	int
	float 
	float


4. Light Yield  

Description :   Number of photoelectrons in the diode, generated by 1 MeV of energy deposition at the center of the crystal.  This constant may not be required for flight unit calibration.
Output data:
	
	Tower
	Column
	Layer
	Face
	Diode
	Light yield (e/MeV)
	MeV (ADC units)

	
	0-15
	0-11
	0-7
	0-1
	0-1
	0-4096
	0-4096

	Type
	int
	int
	Int
	Int
	int
	Float
	float


5. Scintillation Efficiency

Description   Light yield for heavy ions, divided by light yield for showers and minimum ionizing particles. Measure the scintillation light yield as a function of energy deposition for heavy ion beams with different Z. Number of different Z and dE/dx values – to be defined.

Output data:
	
	Tower
	Column
	Layer
	Diode
	dE/dx,
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	Z 
	Scintillation

efficiency

	
	0-15
	0-11
	0-7
	0-1
	0.001 - 100
	 1-56
	0.2 -1.0

	Type
	int
	Int
	int
	int
	float
	int 
	float


6. Integral non-linearity


Description: This is the look-up table which results from charge injection calibration and provides the conversion from possibly non-linear ADC scale to the linear DAC scale. The calibration input pulse height  is defined in terms of DAC settings. For each DAC setting one provides 1000 charge injection pulses and obtain the average ADC value of the peak of the distribution. The conversion is accomplished by using a look-up table where adjacent points are linearly interpolated.   

Output data:

	
	Tower
	Column
	Layer
	Face
	Range
	DAC Setting
	ADC Value

	
	0-15
	0-11
	0-7
	0-1
	0-3
	0-2000
	0 -4095

	Type
	Int
	int
	int
	Int
	Int
	float
	float


7. Differential non-linearity


Description:    The histogram of  ADC values produced by energy depositions with smooth spectrum, covering whole dynamic range of ADC, normalized by the source spectrum. For ideal ADC one should get the flat distribution with value=1.0 in each bin. 

Output data:

	
	Tower
	Column
	Layer
	Face
	Range
	ADC bin
	Non-linearity

	
	0-15
	0-11
	0-7
	0-1
	0-3
	0 -4095
	0.5-1.5

	Type
	Int
	int
	int
	Int
	Int
	int
	float


Algorithm: 

Notes:
8. Pedestals

Pedestals correspond to an ADC output for zero input to front-end electronics (FEE).  There is a pedestal value per energy range of each crystal face. Each pedestal is characterized by a centroid and a width of a distribution of a given (TBD) number of triggers. Since there are two diodes in each of the two crystal faces, we will have eight pedestal distributions per crystal. A combination of Tower, Column and Layer uniquely identifies a crystal, so crystal numbers vary from 0 to 95 and should also be present in the database.

 Output data:
	
	Tower
	Column
	Layer
	Face
	Range
	ADC value

	
	
	
	
	
	
	Ped
	Width

	
	0-15
	0-11
	0-7
	0-1
	0-3
	0-1000
	0-100

	Type
	int
	Int
	Int
	int
	Int
	float
	float


Algorithm: 

Notes:
9. Noisy Channels

Description:   list of channels with pedestal width value above defined limit.

Output data:
	
	Tower
	Column
	Layer
	Face
	Range

	
	0-15
	0-11
	0-7
	0-1
	0-3

	Type
	Int
	Int
	int
	int
	int


10. Dead Channels

Description:   list of channels which doesn’t produce output signal

Output data:
	
	Tower
	Column
	Layer
	Face
	Range

	
	0-15
	0-11
	0-7
	0-1
	0-3

	Type
	int
	Int
	int
	int
	int


Algorithm: 

Notes:
11. Lo Discriminator

Description:  for each crystal face – the average signal value (in MeV) for which Lo discriminator output changes from false to true and the sigma (in MeV) of this transition, as a function of  DAC value defining this discriminator threshold. Calibration will be done for 10 different DAC settings

Output data:
	
	Tower
	Column
	Layer
	Face
	DAC

setting
	Threshold 

value (MeV) 
	Threshold 

width (MeV) 

	
	0
	0-11
	0-7
	0-1
	0-4095
	
	 

	Type
	int
	Int
	int
	int
	int
	float 
	float 


Algorithm: 

Notes:
12. Hi Discriminator

Description  :  for each crystal face – the average signal value (in MeV) for which Hi discriminator output changes from false to true and the sigma (in MeV) of this transition, as a function of  DAC value defining this discriminator threshold. Calibration will be done for 10 different DAC settings.

Output data:
	
	Tower
	Column
	Layer
	Face
	DAC

setting
	Threshold 

value (MeV) 
	Threshold 

width (MeV) 

	
	0
	0-11
	0-7
	0-1
	0-4095
	
	 

	Type
	int
	Int
	int
	int
	int
	float 
	float 


Algorithm: 

Notes:
13. Zero Suppress Threshold

Description:  zero suppress threshold defines the minimum signal necessary in given channel to triger its digitization and readout.

Output data:
	
	Tower
	Column
	Layer
	Face
	DAC

setting
	Threshold 

value (MeV) 
	Threshold 

width (MeV) 

	
	0
	0-11
	0-7
	0-1
	0-4095
	
	 

	Type
	int
	Int
	int
	int
	int
	float 
	float 


Algorithm: 

Notes:
12. Metadata

Metadata will be stored in the SVAC database using the following format.  In general each data record should be accompanied by the following information (most of it extracted from the SAS tables).

Table 10. Metadata

	Instrument calibrated
	Engineering Model (EM), Calibration Unit (CU) or Flight Unit (LAT)

	Location of calibration
	SLAC-Clean Room, SLAC-Beam Test, NRL-Environmental test, Airplane, Mission Integration, On-orbit 

	Orbit Position
	If on-orbit,  specify either RA or DEC or latitude or longitude (TBD)

	Particle Type
	Cosmic Rays, Photons, Positrons, Hadrons

	Temperature
	Temperature in degree Celsius of the location of the instrument calibration (or a given point within the instrument – TBD)

	Humidity
	Relative Humidity in % of the location of the instrument calibration

	Calibration type
	e.g., TKR noisy channel, CAL light asymmetry, ACD pulse height etc.

	Serial number
	Unique serial number for this record and the corresponding calibration output (TBD: is the serial number unique over all records, just for records for this calibration type, or do we want two serial numbers?). This is useful for SAS, is it useful for SVAC too ?

	Validity start time
	Demarcate time interval for which calibration is known to be valid

	Validity end time
	Demarcate time interval for which calibration is known to be valid

	Procedure completion time
	Time the dataset was made

	Calibration procedure level 
	Possible values will come from a predefined list including 'test', 'development', 'production' and 'superseded'. These terms refer to the procedure being used and say nothing about whether the component being calibrated was deemed acceptable.

	Calibration status
	Possible values will come from a predefined list including 'OK' and things like 'incomplete' or 'aborted'

	Data size
	Could be number of bytes, number of records, or something else. Precise meaning will depend on data format and calibration type.

	Creator
	Could be hardware procedure or software algorithm. Should also include procedure or software version information. 

	Comment field
	Anything which might be of interest but doesn't fit in any of the other categories.


13. Queries
The query system shall allow all queries to be displayed for a given detector (e.g. CAL or TKR). The default values will be the last calibrations performed.

13.1. TKR

Must be able to query database according to different combinations of primary keys. This can be implemented by combination of various check boxes / drop down menus. 

12.1.1 Noisy channel and dead channel

Latest page:  tables of no of dead/noisy channels on each layer from latest measurement.

History page: plots of no of dead/noisy channels vs. time.  In the plots, time is represented as  a set of sequence numbers corresponding to dates of different measurements. Two tables are displayed to show relationship between the sequence numbers and the measurement dates.

Detail page:  Drop down menus to let users to select tower, biLayer and date of the measurements. Four histogram plots to show dead/noisy channel ids according to selection. A table button allows users to see details of dead/noisy strips.

12.1.2 Time over threshold distribution

Latest calibration page:  Table of latest TOT data with drop down menu to select different tower.

History page:  4 X-Y plots: TOT data vs. date. Drop down menus select different towers and bi-layers.

Detail page:  4 X-Y plots: TOT data vs. bi-layer no. Drop down menus select different towers and dates.

13.2. CAL

Must be able to query database according to different combinations of primary keys. This can be implemented by combination of various check boxes / drop down menus. Can we do date?

12.2.1 Electronics Gain
Histogram:  Muon peak for every tower, column, layer, face and position

X-Y plot: Peak value vs. date

    
  Peak value vs.  layer

12.2.2 Light Asymmetry

Histogram:  Light asymmetry for every tower, column, layer, range and position

X-Y plot:  Mean light asymmetry vs. date

12.2.3    
  Light Attenuation

Histogram:  Light attenuation for every tower, column, layer, face range and position

X-Y plot: Mean light attenuation value vs. date

    
  Mean light attenuation value vs.  position

12.2.4 Light yield

Histogram:  light yield for every tower, column, layer, face and diode

X-Y plot: Mean light yield value vs. date

    
  Mean light yield value vs.  ADCValue

12.2.5.  Scintillation Efficiency

Histogram:  Scintillation efficiency for every tower, column, layer, diode

X-Y-Z plot: Mean scintillation efficiency value vs. dEdX and Z

12.2.5 Integral non-linearity

X-Y plot: Mean ADC value vs. DAC setting

12.2.6 Differential non-linearity

X-Y plot:   Mean Non-linearity vs. ADC bin

12.2.7  Pedestals

Histogram:  Pedestal value, pedestal width

X-Y plot:   Mean pedestal value vs. date


    Mean pedestal width vs.  date

12.2.8 Electronic gain

Histogram:  Electronic gain

X-Y plot:   Mean gain vs. date

12.2.9 Noisy channel and dead channel

X-Y plot:   no of noisy channels vs. tower


    no of noisy channels vs. layer

    no of noisy channel vs. no of dead channel

    no of dead channels vs. tower


    no of dead channels vs. layer

12.3.0. Lo  Discriminator

X-Y plot:  Threshold value vs. DAC setting 


   Threshold width vs. DAC setting

12.3.1  Hi  Discriminator

X-Y plot:  Threshold value vs. DAC setting 


   Threshold width vs. DAC setting

12.3.2 Zero Suppress Threshold

X-Y plot:  Threshold value vs. DAC setting 


   Threshold width vs. DAC setting

This is a list of queries that must be supported in the form of histograms

· Pedestal values for all diodes for all four gain ranges

· Pedestal width values for all diodes for all four gain ranges

This is a list of queries that must be supported in the form of an XY graph

· Pedestal versus width values for all diodes for all four gain ranges

14. Table Schema

PK = Primary Key, FK = Foreign Key, I = Index, TBD = To Be Defined

13.1 Description tables

Some basic info such as location of calibration are stored as integers in the data tables to reduce table size and improve query performance. The description tables explain meaning of the integers and also serve as constraints to improve data integrity. Table definitions are shown below:

1.Calibration source:

	Column Name
	CalSrcID (PK)
	Description

	Data Type
	Integer
	Varchar2


2. Hardware

	Column Name
	HardwareID (PK)
	Description

	Data Type
	Integer
	Varchar2


3. Location

	Column Name
	LocationID (PK)
	Description

	Data Type
	Integer
	Varchar2


4. CalibrationType

This table may not be necessary in I&T database as calibration type can be directly deduced from namesof data

tables.

	Column Name
	CalTypeID (PK)
	Description

	Data Type
	Integer
	Varchar2


5. CalibrationProcedureLevel

	Column Name
	CalProcLevelID (PK)
	Description

	Data Type
	Integer
	Varchar2


6. CalibrationStatus

	Column Name
	CalStatusID (PK)
	Description

	Data Type
	Integer
	Varchar2


13.2  Index tables

There are many duplicated info such as tower no and column no in the calibration data tables. Index tables gather these info together, it not only reduce data size significantly but also improve the query speed. Table definitions are shown below:

1. CalibrationDescription

Each row in this table describes situation of each calibration test such as test start time and test end time.

CalDesID is a oracle sequence number

	Column Name
	CalDesID (PK)
	LocationID (FK, I)
	CalSrceID(FK,I)
	StartTime (I)

	Data Type
	Integer
	Integer
	Integer
	Date

	Column Name
	EndTime (I)
	DataCreationTime (I)
	OrbitPosition
	Temperature

	Data Type
	Date
	Date
	TBD
	Number

	Columnd Name
	Humidity
	Hardware ID(FK, I)
	CalTypeID(FK, I)
	CalProLevelID(FK, I)

	Data Type
	Number
	Integer
	Integer
	Integer

	Column Name
	CalStatusID(FK, I)
	DataSize
	Creator
	Description

	Data Type
	Integer
	Number
	Varchar2
	Varchar2


2 CALInstrument

Note it is “Ccolumn” instead of “Column” as “Column” is the key word and can not be used as the column name.

CalInstrumentID is calculated as column+layer*12+tower*8*12
	Column Name
	CalInstrumentID (PK)
	Tower (I)
	CColumn (I)
	Layer (I)

	Data Type
	Integer
	Integer
	Integer
	Integer


3. CALIndex

This table combines indexes from the CalibrationDescription table and the CALInstrument table.

CalIndexID is a oracle sequence number

	Column Name
	CalIndexID (PK)
	CalDesID(FK,I)
	CALInstrumentID (FK,I)

	Data Type
	Integer
	Integer
	Integer


4. TKRInstrument

TkrInstrumentID is calculated as pos+tray*2+tower*2*20

	Column Name
	TkrInstrumentID (PK)
	Tower (I)
	Tray (I)
	Pos (I)

	Data Type
	Integer
	Integer
	Integer
	Integer


5. TKRIndex

This table combines indexes from the CalibrationDescription table and the TKRInstrument table.

	Column Name
	TkrIndexID (PK)
	CalDesID(FK,I)
	TKRInstrumentID (FK,I)

	Data Type
	Integer
	Integer
	Integer


13.2 Data tables

13.2.1 TKR data tables

1.  TKRNoisyChannel

TkrNoisyChID is an oracle sequence to serve as the primary key.

	Column Name
	TkrNoisyChID(PK)
	TKRIndexID(I)
	Strip(I)

	Data Type
	integer
	Integer
	Integer


2. TKRDeadChannel

TkrDeadChID is an oracle sequence to serve as the primary key.

	Column Name
	TKRDeadChID(PK)
	TKRIndexID(I)
	Strip(I)

	Data Type
	integer
	Integer
	Integer


3. TKRFEElectronics

TKRFEElectronicsID is an oracle sequence to serve as the primary key.

	Column Name
	TKRFEElectronicsID(PK)
	TKRIndexII, FK)
	CardNo(I)

	Data Type
	Integer
	Integer
	Integer

	Column Name
	ThresholdDAC
	Occupancy
	CountingRate

	Data Type
	Integer
	Number
	Number

	Column Name
	ErrRate
	TOTA
	TOTB

	Data Type
	Number
	Integer
	Integer


4. TKRTimeOverThreshold

TKRTimeOverThresholdID is an oracle sequence to serve as the primary key

	Column Name
	TKRTimeOverTID(PK)
	TKRIndexII, FK)
	TOTA

	Data Type
	Integer
	Integer
	Number

	Column Name
	ErrTOTA
	TOTB
	ErrtTOTB

	Data Type
	Number
	Number
	Number


13.2.2 CAL data tables

1.CALElectronicGain
CalElectronicGainID is an oracle sequence to serve as the primary key.

	Column Name
	CalElectronicGainID

(PK)
	CALIndexID(I,FK)
	Face(I)
	Range(I)
	Peak
	Width

	Data Type
	integer
	Integer
	Integer
	Integer
	Number
	Number


2.CALLightAsymmetry

CalLightAsyID is an oracle sequence to serve as the primary key.

	Column Name
	CalLightAsyId (PK)
	CALIndexID(I,FK)
	Face(I)
	Range(I)
	LightAsymmetry

	Data Type
	integer
	Integer
	Integer
	Integer
	Number


3. CALLightAttenuation

CalLightAttId is an oracle sequence to serve as the primary key.

	Column Name
	CalLightAttId(PK)
	CALIndexID(I,FK)
	Face(I)
	Range(I)
	Position(I)

	Data Type
	integer
	Integer
	Integer
	Integer
	Number

	Column Name
	
	LightAttenuation
	
	
	

	Data Type
	
	Number
	
	
	


4. CALLightYield

CalLightYieldID is an oracle sequence to serve as the primary key.

	Column Name
	CalLightYieldId(PK)
	CALIndexID(I,FK)
	Face(I)
	DiodeI)
	LightYield

	Data Type
	integer
	Integer
	Integer
	Integer
	Number

	Column Name
	
	ADCValue
	
	
	

	Data Type
	
	Number
	
	
	


5. CALScintillationEfficiency

CalScinEffID is an oracle sequence to serve as the primary key.

	Column Name
	CalScinEffId(PK)
	CALIndexID(I,FK)
	Diode(I)
	dEdX(I)
	Z(I)

	Data Type
	Integer
	Integer
	Integer
	Number
	Integer

	Column Name
	
	ScintillationEfficiency
	
	
	

	Data Type
	
	Number
	
	
	


6. CALIntegralNonLinearity

CalIntNonLinearID is an oracle sequence to serve as the primary key.

	Column Name
	CalIntNonLinearId (PK)
	CALIndexID(I,FK)
	Face(I)
	Range(I)
	DACSetting(I)

	Data Type
	integer
	Integer
	Integer
	Integer
	Number

	Column Name
	
	ADCValue
	
	
	

	Data Type
	
	Number
	
	
	


7. CALDifferentialNonLinearity

CalDiffNonLinearID is an oracle sequence to serve as the primary key.

	Column Name
	CalDiffNonLinearID

(PK)
	CALIndexID(I,FK)
	Face(I)
	Range(I)
	ADCBin(I)

	Data Type
	Integer
	Integer
	Integer
	Integer
	Integer

	Column Name
	
	DifferentialNonLinearity
	
	
	

	Data Type
	
	Number
	
	
	


8. CALPedestal
CalPedGainID is an oracle sequence to serve as the primary key.

	Column Name
	CalPedestalID
(PK)
	CALIndexID(I,FK)
	Face(I)
	Range(I)

	Data Type
	integer
	Integer
	Integer
	Integer

	Column Name
	
	ADCPedestalValue
	ADCPedestalWidth
	

	Data Type
	
	Number
	Number
	


9. CALNoisyChannel

CalNoisyChID is an oracle sequence to serve as the primary key.

	Column Name
	CalNoisyChId(PK)
	CALIndexID(I,FK)
	Face(I)
	Range(I)

	Data Type
	integer
	Integer
	Integer
	Integer


10. CALDeadChannel

CalDeadChID is an oracle sequence to serve as the primary key.

	Column Name
	CalDeadChId(PK)
	CALIndex3ID(I,FK)
	Face(I)
	Range(I)

	Data Type
	integer
	Integer
	Integer
	Integer


11. CALDiscriminatorZeroSuppress

CalDisZeroID is an oracle sequence to serve as the primary key.

	Column Name
	CalDisZeroId

(PK)
	CALIndexID(I,FK)
	Face(I)
	DACSetting(I)
	LoThresholdValue

	Data Type
	integer
	Integer
	Integer
	Integer
	Number

	Column Name
	
	LoThresholdWidth
	HiThresholdValue
	HiThresholdWidth
	ZeroSuppressThresholdValue

	Data Type
	
	Number
	Number
	Number
	Number

	Column Name
	
	ZeroSuppressThresholdWidth
	
	
	

	Data Type
	
	Number
	
	
	


15. Data Size

Following table presents estimated data size produced by every calibration process in a single calibration run.

	Calibration Type
	Data Size (byte)
	Comment

	CalibrationDescription
	~ 364
	Assume description is short, less than 200 characters

	CALInstrument
	~24576
	

	CALIndex
	~18432
	

	TKRInstrument
	~9216
	

	TKRIndex
	~6912
	

	TKRNoisyChannel
	~10368
	Assume  0.1% channels are noisy

	TKRDeadChannel
	~10368
	Assume  0.1% channels are dead

	TKRTimeOverThreshold
	~13824
	

	CALElectronicGain
	~294912
	

	CALLightAsymmetry
	~245760
	

	CALLightAttenuation
	~9437184
	Assume a crystal is divided into 32 bins

	CALLightYield
	~147456
	

	. CALScintillationEfficiency
	~1474560
	Assume using 10 different heavy elements

	. CALIntegralNonLinearity
	~1474560
	Assume using 10 different DAC settings

	CALDifferentialNonLinearity


	~1474560
	Assume using 10 ADC bins

	CALPedestal


	~147456
	

	CALNoisyChannel


	~200
	Assume 0.1% channels are noisy

	CALDeadChannel


	~200
	Assume 0.1% channels are dead

	CALDiscriminatorZeroSuppress


	~1105920
	Assume 10 DAC settings

	Total
	~ 16 MB
	


Sizes of description tables are negligible.  Because we have to build many indexes in order to speed up the query, the actual size could be 30% more than the size calculated above.
16. Relation among tables

Following is a graphic presentation of relations among tables in the SVAC database.
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