
Brookhaven National Laboratory 

U.S. Department of Energy
USDOE Office of Science (SC)

Collider Accelerator Department

April 2000

S. Sathe

Report on SNS Magnet Database

BNL-105642-2014-TECH

BNL/SNS Technical Note No. 074;BNL-105642-2014-IR

Notice: This technical note has been authored by employees of Brookhaven Science Associates, LLC under
Contract No.DE-AC02-98CH10886 with the U.S. Department of Energy. The publisher by accepting the technical
note for publication acknowledges that the United States Government retains a non-exclusive, paid-up, irrevocable,
world-wide license to publish or reproduce the published form of this technical note, or allow others to do so, for
United States Government purposes.



DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the 
United States Government.  Neither the United States Government nor any 
agency thereof, nor any of their employees, nor any of their contractors, 
subcontractors, or their employees, makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the accuracy, completeness, or any 
third party’s use or the results of such use of any information, apparatus, product, 
or process disclosed, or represents that its use would not infringe privately owned 
rights. Reference herein to any specific commercial product, process, or service 
by trade name, trademark, manufacturer, or otherwise, does not necessarily 
constitute or imply its endorsement, recommendation, or favoring by the United 
States Government or any agency thereof or its contractors or subcontractors. 
The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof.  



BNL/SNS TECHNICAL NOTE

NO.074

Smita Sathe

Apri115, 2000

COLLIDER-ACCELERATORDEPARTMENT

BROOKHA YEN NATIONAL LABORATORY

UPTON, NEW YORK 11973

Techn Note Book



Table of Contents

1. Introduction
2. Magnet Database Functionality
3. Magnet Database Design and Usage
4. Process Diagram
5. Entity Relationship Diagram
6. Entity and Attribute Description
7. Status

Figures:
Fig 1 : Process Diagram
Fig. 2 : Entity Relationship Diagram

Reports:
System Glossary ( http://www.sns.bnl.gov/ctrlgrp/reports/MAGDB-System-Glossary.pdf)
Entity and Attributes ( http://www.sns.bnl.gov/ctrlgrp/reports/MAGDB-Entity-Attributes.pdf)
Table Definitions ( http://www.sns.bnl.gov/ctrlgrp/reports/MAGDB-Table-Defmitions.html)

2



1.Introduction

Magnet Database for SNS is modeled after the work done on the LHC project which is a
multi lab collaboration (CERN, FNAL, BNL, KEK ). Jie Wei presented the LHC Magnet
database model at the Application-Database workshop held at ORNL in Oct 99. It was
agreed at this workshop that SNS Magnet Database would be designed based on this

system.

2. Magnet Database Functionality

The Magnet and Survey Database of the Spallation Neutron Source (SNS) Ring is
designed for production-magnet quality assurance, field and alignment error impact
analysis, multi-element assembly assistance, and ring installation assistance. The
database consists of tables designed to store magnet field property and field quality
measurement data, alignment measurements data, quality assurance checklists, and
installation information. As part of the controls system, this database will be integrated
with EPICS database to play an essential role in future machine commissioning and
operations. The database structure can be extended to include magnet data from Linac,
HEBT and RTBT. Magnet Database has been designed based on the requirements from
Magnet Measurement group, physicists responsible for the Ring, RTBT and HEBT and

Survey group.

3. Magnet Database Design and Usage

Magnet and Survey database has been designed using Oracle Designer tool and to be
implemented in the Oracle Server. The database usage procedure has been described
using Oracle Designer Process diagram. Using Designer tool, the Entity Relationship
Diagram (ERD) representing the conceptual design has been drawn. The diagrammatic
representation of the physical design is then generated based on this ERD. The physical
design is used to create the table definitions, constraint definitions etc.

The magnet group receives the magnets from the companies that make the magnets. After
receiving the magnets magnet group members record the magnet information in the
database. Magnet group assembles the magnets if required and. then makes measurements
on them. This data is also recorded in the database.

A physicist is responsible for a set of magnets used in the Ring, Linac or Transfer lines.
They provide the installation instructions to the magnet installers. Physicists record these
instructions in this database. They are also responsible for making sure that various
aspects of the magnets such as electrical, cog engineering, survey etc. are performed and
are OK. After various tests are over, the physicists fill in the "check off' list for the
respective magnets or for an assembly. These check off list tables are provided in the
Magnet database. Physicists record the comments for each of the magnets or an assembly
at various times in the process of testing. Survey group is responsible for surveying the
magnets and recording the fiducial positions from the optical survey. This magnet survey
data is recorded in this Magnet database.
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4. Process Diagram

The process diagram (refer to the process diagram) helps in understanding who is
responsible for what processes. It also describes which process saves infom1ation in the
database. The process diagram in general gives the highest-Ievel overview of the magnet
database usage.

5. Entity Relationship Diagram (ERn)

ERD (refer to the ERD diagram) is drawn to conceptualize the database design of the
Magnet Database. Main entities taking part in the design are identified and their attributes
are well defined and documented. The relationship between the entities is also identified
and drawn. Following is the ERD for Magnet database.

6. Entity and Attribute Description

A report describing each of the entities in the ERD diagram (Refer to the System
Glossary Report) and the attributes for each of the entities (Refer to the 'Entities and
Attributes' Report) is generated. The Table definitions for the Database (Refer to Table
Definition Report) are also created.

7. Status

SNS Magnet database design is now ready for implementation. As part of the
implementation stage, we will start creating tables in the database. :M;ost of the data entry
is expected to be in a bulk format, however some software to provide form interface will
have to be implemented. Various data reporting mechanisms will have to be implemented
as needed.
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Fig. 1: Process Diagram:



Fig. 2 : Entity Relationship Diagram
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Designer/2000

Report : SYSTEM GLOSSARY

Filename D:\designReports\MagSys2.pdf

Run by DES

Report Date : 07-APR-OO lO:26am

Total Pages 3

Parameter Values

: MAGNET

: 1

Yes

: Yes

APP1 ~ cation System Vers'on

Incl de Short Names ?

Inlc de Terms ?

Entities/terms

On/After

Ion/Before

Created

07-APR-OO
and

Entities/terms

On/After

On/Before

Changed

07-APR-OO



Name Descri]b>tion~

Entity ANGLEMAG (ANG ) Magnet field angle relative to external
reference. Physicist fills out this
table to give instructions to the
installer

ASBUILT (ASBUILT) actual surveyed magnet fiducial
position in global coordinates

ASSEMBLY (ASS) Combined element assembly information.
Magnet measurement group fills out this
table.

ASSMAG (ASSMAG) Contains the Assemblies or Magnets

CENTMAG (CEN) Magnet center relative to external
reference. Physicist fills out this
table to give instructions to the
installer

COMMENTLIST (COM) Contents of the comments

FIDMAGINFO {FID) Summary of magnet survey data; flaging
best data. Survey group fills out this
table.

FIDOPT (FIDl Fiducial positions from optical survey
Survey group fills out this table.

HYSTERESIS (HYS) magnetization multipoles. Magnet
measurement group fills out this table.

IDEALBUILT {IBUILT) Ideal magnet fiducial position in
global coordinates

INTEGRAL (INT) Integral field strength and geometric
multipoles. Magnet measurement group
fills out this table.

LOCALHARM (LOC) Multipoles measured at one position.
Magnet measurement group fills out this
table.

LOCATIONASS (LOCASS) Name Location of assigned
Magnet/Assembly

MAGCOMMENT (MAGl ) conunents for magnets

MAGHEBTCHECK (MAG2) check-off list for HEBT magnets

MAGLINACCHECK (MAGLIN) Check off list for Linac Magnets

MAGNET (MAG) Summary of magnet name and main
parameters. Magnet measurement group
fills out this table.

MAGNETSTATUS (MAG4)

MAGRINGCHECK (MAGRING)

Magnet status and history. This is
filled in by the physicist

Check off list for ring magnets

MAGRTBTCHECK (MAG6) Check-off list for RTBT magnets

Designer/2000 Report: ckgloss
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SYSTEM GLOSSARY

End of Report
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Magnet Database Tables

The MAGNET table contains all the magnets. The ASSEMBLIES table contains
all the Magnet Assembly entries. ASSMAGS table contains all the Magnet
ids and Assembly Ids.

PROMPT Creating Table 'INTEGRALS'
CREA TE TABLE INTEGRALS
(MAG-MAGNAME V ARCHAR2(10) NOT NULL
,ELEMENT V ARCHAR2(10) NOT NULL
,RUNNUM NUMBER(4) NOT NULL

,TEsmATEDATE
,BENCHNAME V ARCHAR2(20)
,MEASCOIL V ARCHAR2(lO)

,REFRADIUS NUMBER(4,0)
,REFX NUMBER( 4,0)
,REFY NUMBER( 4,0)
,ANAL YSIS V ARCHAR2(8)

,MCURRENT NUMBER(8,2)
,UPDOWN NUMBER(38)
,MEASTEMP NUMBER(5,2)
, TRANSFUNC NUMBER(9,5)

,Al NUMBER(10,3)
,A2 NUMBER(10,3)
,A3 NUMBER(10,3)
,A4 NUMBER(10,3)
,A5 NUMBER(10,3)
,A6 NUMBER(10,3)
,A7 NUMBER(10,3)
,A8 NUMBER(10,3)
,A9 NUMBER(10,3)
,A10 NUMBER(10,3)
,All NUMBER(10,3)
,A12 NUMBER(10,3)
,A13 NUMBER(10,3)
,A14 NUMBER(10,3)
,A15 NUMBER(10,3)
,Bl NUMBER(10,3)
,B2 NUMBER(10,3)
,B3 NUMBER(10,3)
,B4 NUMBER(10,3)
,B5 NUMBER(10,3)
,B6 NUMBER(10,3)
,B7 NUMBER(10,3)
,B8 NUMBER(10,3)
,B9 NUMBER(10,3)
,B10 NUMBER(10,3)
,Bll NUMBER(10,3)
,B12 NUMBER(10,3)
,B13 NUMBER(10,3)
,B14 NUMBER(10,3)
,B15 NUMBER(10,3)
,FIELDANGLE NUMBER( 6,2)
,NOTES V ARCHAR2(255)



,LOGINNAME V ARCHAR2( 15)
,MODDATEDATE
)

PROMPT Creating Table 'mEALBUILT
CREA TE TABLE mEALBUIL T

(ASSMAG-m v ARCHAR2(l 0) NOT NULL
,ASSMAG-OBJTYPE v ARCHAR2(10) NOT NULL
,JOBNAME v ARCHAR2(8) NOT NULL
,MEASDA TE DATE
,EAST NUMBER(8,4)
,NORTH NUMBER(8,4)
,HEIGHT NUMBER(8,4)
,ELEV AnoN NUMBER(8,4)
,G-CORR NUMBER(8,4),

PROMPT Creating Table 'LOCA TIONASS'
CREA TE TABLE LOCA noNAss

(ASSMAG-m v ARCHAR2(1 0) NOT NULL
,ASSMAG-OBJTYPE v ARCHAR2(10) NOT NULL
,LEADORIENT A TION v ARCHAR2(30)
, TUNNELLOCA noN v ARCHAR2(20)
,PERSON v ARCHAR2(15)
,MDATETIME DATE
)

PROMPT Creating Table 'MAGNETSTATUSES'

CREATE TABLE MAGNETSTATUSES

(ASSMAG-m VARCHAR2(IO) NOT NULL
,ASSMAG-OBJTYPE V ARCHAR2(IO) NOT NULL
,PERSON V ARCHAR2(15) NOT NULL

,STATUS V ARCHAR2(20) NOT NULL

,STATUSDATE DATE

)

PROMPT Cre,ting T,bl, 'COMMENlLISTS'
CREA TE TABLE COMMENlLISTS

(MAOl COMMENINUM VARCHAR2(4) NOT NULL
,COMMENTrxT V ARCHAR2(255) NOT NULL

,COMMENTNUMDATE DATE
)

PROMPT Creating Table 'CENTMAGS'
CREATE TABLE CENTMAGS

(MAG-MAGNAME V ARCHAR2(1 0) NOT NULL
,XV ALUE NUMBER(8,4)
, YV ALUE NUMBER(8,4)
,ZV ALUE NUMBER(8,4)



,NOTES V ARCHAR2(255)

,LOGINNAME V ARCHAR2(15)

,MODDA TE DATE

)

PROMPT Creating Table 'ANGLEMAGS'

CREATETABLEANGLEMAGS

(MAG-MAGNAME V ARCHAR2(10) NOT NULL

,FIELDANGLE NUMBER( 6,2)
,NOTES V ARCHAR2(255)

,LOGINNAME V ARCHAR2( 15)

,MODDA TE DATE

)

PROMPT Creating Table 'MAGCOMMENTS'

CREATE TABLE MAGCOMMENTS

(ASSMAG-m v ARCHAR2(lO) NOT NULL

,ASSMAG-OBJTYPE v ARCHAR2(lO) NOT NULL

,COMMENTNUM v ARCHAR2( 4) NOT NULL

,coMMENmATE DATE

, TABLENAME v ARCHAR2(15)

,COLUMNNAME v ARCHAR2(20)

PROMPT Creating Table 'AsBmLT'

CREA TE TABLE AsBmL T

(ASSMAG-ID v ARCHAR2(10) NOT NULL

,ASSMAG-OBJTYPE v ARCHAR2(10) NOTNULL

,JOBNAME v ARCHAR2(8) NOT NULL

,MEASDATEDATE

,EAST NUMBER(8,4)

,NORTH NUMBER(8,4)
,ELEV A TION NUMBER(8,4)

,NORTH-DEV NUMBER(8,4)

,EAST-DEV NUMBER(8,4)

,A-PHI NUMBER(8,4)

,A-MAJ NUMBER(8,4)

,B-MIN NUMBER(8,4)
,SIGMA NUMBER(38)

)

PROMPT Creating Table 'HYSTERESES'
CREA TE TABLE HYSTERESES
(MAG-MAGNAME V ARCHAR2(lO) NOT NULL
,ELEMENT V ARCHAR2(10) NOT NULL
,RUNNUM NUMBER(4) NOT NULL
, TEsmA TE DATE
,BENCHNAME V ARCHAR2(20)



,MEASCOIL V ARCHAR2(10)

,REFRADIUS NUMBER(4,O)
,POSmONX NUMBER(10,3)
,POSITIONY NUMBER(10,3)
,POSITIONZ NUMBER(10,3)
,TESTfYPE VARCHAR2(10)
,PROBELENGTH NUMBER( 4,2)
,ANAL YSIS V ARCHAR2(8)

,MCURRENT NUMBER(8,2)
,SUMDIFF V ARCHAR2(l )

,MEASTEMP NUMBER(5,2)
, TRANSFUNC NUMBER(9,5)

,A1 NUMBER(10,3)
,A2 NUMBER(10,3)
,A3 NUMBER(10,3)
,A4 NUMBER(10,3)
,A5 NUMBER(10,3)
,A6 NUMBER(10,3)
,A7 NUMBER(10,3)
,A8 NUMBER(10,3)
,A9 NUMBER(10,3)
,A10 NUMBER(10,3)
,All NUMBER(10,3)
,A12 NUMBER(10,3)
,A13 NUMBER(10,3)
,A14 NUMBER(10,3)
,A15 NUMBER(10,3)
,B1 NUMBER(10,3)
,B2 NUMBER(10,3)
,B3 NUMBER(10,3)
,B4 NUMBER(10,3)
,B5 NUMBER(10,3)
,B6 NUMBER(10,3)
,B7 NUMBER(10,3)
,B8 NUMBER(10,3)
,B9 NUMBER(10,3)
,B10 NUMBER(10,3)
,B11 NUMBER(10,3)
,B12 NUMBER(10,3)
,B13 NUMBER(10,3)
,B14 NUMBER(10,3)
,B15 NUMBER(10,3)
,FIELDANGLE NUMBER(6,2)
,NOTES V ARCHAR2(255)
,LOGINNAME V ARCHAR2( 15)
,MODDA TE DATE

PROMPT Creating Table 'FmoPTs'
CREATE TABLE FmoPTs
(ASSMAG-m v ARCHAR2(IO) NOT NULL
,ASSMAG-OBJTYPE v ARCHAR2(IO) NOT NULL
,JOBNAME v ARCHAR2(8) NOT NULL



,POINTNAME V ARCHAR2(10) NOT NULL
,MEASDATE DATE
,MEASBY V ARCHAR2(240)
,PROCDA TE DA TE
,XV ALUE NUMBER(8,4)
, YV ALUE NUMBER(8,4)
,ZV ALUE NUMBER(8,4)

,xsm NUMBER(5,4)
, ysm NUMBER(5,4)

,zsm NUMBER(5,4)
,NOTES V ARCHAR2(255)
,LOGINNAME V ARCHAR2(15)
,MODDA TE DA TE

)

PROMPT Creating Table 'MAGNET'

CREATE TABLE MAGNET

(MAGNAME V ARCHAR2(10) NOT NULL

,MODELNUM V ARCHAR2(3) NOT NULL

,LENG11I NUMBER(4,2)

,APERTUREX NUMBER(4)

,APERTUREY NUMBER(4,O)
,SEQNUM NUMBER(3,O) NOT NULL

,P ARTNUM V ARCHAR2(12)

,REVISION V ARCHAR2(2)
,COMPLETED DATE

,DISPO V ARCHAR2(240)

,NOTES V ARCHAR2(255)

,LOGINNAME V ARCHAR2( 15)

,MODDA TE DATE

PROMPT Creating Table' ASSMAGS'

CREATE TABLE ASSMAGS

(ID V ARCHAR2(10) NOT NULL

,OBJTYPE V ARCHAR2(10) NOT NULL

)
/

PROMPT Creating Table 'ASSEMBLIES'

CREA TE TABLE ASSEMBLIES

(ASSEMBL YID V ARCHAR2(10) NOT NULL

,MAG-MAGNAME V ARCHAR2(10) NOT NULL

,POSITION V ARCHAR2(I) NOT NULL

,NOTES V ARCHAR2(255)

,LOGINNAME V ARCHAR2( 15)

,MODDA TE DATE

)

PROMPT Creating Table 'MAGRTBTCHECKS'

CREATETABLEMAGRTBTCHECKS



(ASSMAG-m v ARCHAR2(10) NOT NULL

,ASSMAG-OBJTYPE v ARCHAR2(10) NOT NULL

,MDA TETIME v ARCHAR2(240)

,ELEMENT v ARCHAR2( 10)

,INTTRANOK v ARCHAR2(2) NOT NULL

,BODYFLDANGOK v ARCHAR2(2) NOT NULL

,MUL w ARMOK v ARCHAR2(2) NOT NULL

,ELECTRICALOK v ARCHAR2(2)

,COGENGINEEROK v ARCHAR2(2)

,SURVEYOK v ARCHAR2(2)

,DOCUMENTOK v ARCHAR2(2)

,SUMMARYOK v ARCHAR2(2)

)

PROMPT Creating Table 'MAGRINGCHECKS'

CREATE TABLE MAGRINGCHECKS

(ASSMAG-ID V ARCHAR2(10) NOT NULL

,ASSMAG-OBJTYPE V ARCHAR2(10) NOT NULL

,MDATETIME DATE

,ELEMENT V ARCHAR2(2)

,INTTRANOK V ARCHAR2(2)

,BODYFLDANGOK V ARCHAR2(2)

,MULOK V ARCHAR2(2)

,ELECTRICALOK V ARCHAR2(2)

,COGENGINEEROK V ARCHAR2(2)

,SURVEYOK V ARCHAR2(2)

,DOCUMENTOK V ARCHAR2(2)

,SUMMARYOK V ARCHAR2(2)

PROMPT Creating Table 'MAGLINACCHECKS'

CREATE TABLE MAGLINACCHECKS

(ASSMAG-m v ARCHAR2( 10) NOT NULL

,ASSMAG-OBJTYPE v ARCHAR2(10) NOT NULL

,MDATETIME DATE

,ELEMENT v ARCHAR2(10)

,INTfRANOK v ARCHAR2(2) NOT NULL

,BODFLDANGOK v ARCHAR2(2) NOT NULL

,MUL w ARMOK v ARCHAR2(2) NOT NULL

,ELECTRICALOK v ARCHAR2(2)

,COGENGINNERINGOK v ARCHAR2(2)

,SURVEYOK v ARCHAR2(2)

,DOCUMENTOK v ARCHAR2(2)

,SUMMARYOK v ARCHAR2(2)

/

COMMENT ON COLUMN MAGLINACCHECKS.ELEMENT IS 'Element Id'

/

PROMPT Creating Table 'MAGHEBTCHECKS'

CREATE TABLE MAGHEBTCHECKS

(ASSMAG-ID V ARCHAR2(10) NOT NULL



,ASSMAG-OBJTYPE V ARCHAR2(10) NOT NULL
,MDA TEnME DATE
,ELEMENT V ARCHAR2(10)
,IN1TRANOK V ARCHAR2(2) NOT NULL
,BODYFLDANGOK V ARCHAR2(2) NOT NULL
,MULOK V ARCHAR2(2) NOT NULL
,ELECTRICALOK V ARCHAR2(2)
,COGENGINEEROK V ARCHAR2(2)
,SURVEYOK V ARCHAR2(2)
,DOCUMENTOK V ARCHAR2(2)
,SUMMARYOK V ARCHAR2(2)
)

PROMPT Creating Table 'FIDMAGINFOS'

CREATE TABLE FIDMAGINFOS

(ASSMAG-ID V ARCHAR2(10) NOT NULL

,ASSMAG-OBJTYPE V ARCHAR2(10) NOT NULL
,JOBNAME V ARCHAR2(8) NOT NlJLL

,MEASDATEDATE

,MEASTEMP NUMBER(5,2)
,MEASBY V ARCHAR2(240)

,PROCDA TE DATE

,PROCBY V ARCHAR2(15)

,BESTDATA VARCHAR2(l)
,NOTES V ARCHAR2(255)

,LOGINNAME V ARCHAR2(15)

,MODDA TE DATE

)

PROMPT Creating Table 'LOCALHARMS'

CREA TE TABLE LOCALHARMS

(MAG-MAGNAME V ARCHAR2(10) NOT NULL

,ELEMENT V ARCHAR2(10) NOT NULL

,RUNNUM NUMBER(4) NOT NULL
, TEsmA TE DA TE

,BENCHNAME V ARCHAR2(20)

,MEASCOIL V ARCHAR2( 10)

,REFRADIUS NUMBER(4,0)

,posmoNY NUMBER(10,3)

,POSITIONZ NUMBER(10,3)
, TES1TYPE V ARCHAR2( 10)

,PROBELENGrn NUMBER(4,2)
,ANAL YSIS v ARCHAR2(8)

,MCURRENT NUMBER(8,2)

,UPDOWN NUMBER(38)

,MEASTEMP NUMBER(5,2)
, TRANSFUNC NUMBER(9,5)

,Al NUMBER(10,3)

,A2 NUMBER(10,3)

,A3 NUMBER(10,3)



,A4 NUMBER(10,3)
,A5 NUMBER(10,3)
,A6 NUMBER(10,3)
,A7 NUMBER(10,3)
,A8 NUMBER(10,3)
,A9 NUMBER(10,3)
,AI0 NUMBER(10,3)
,All NUMBER(10,3)
,A12 NUMBER(10,3)
,POSITIONX NUMBER(10,3)
,A13 NUMBER(10,3)
,A14 NUMBER(10,3)
,A15 NUMBER(10,3)
,Bl NUMBER(10,3)
,B2 NUMBER(10,3)
,B3 NUMBER(10,3)
,B4 NUMBER(10,3)
,B5 NUMBER(10,3)
,B6 NUMBER(10,3)
,B7 NUMBER(10,3)
,B8 NUMBER(10,3)
,B9 NUMBER(10,3)
,BI0 NUMBER(10,3)
,Bll NUMBER(10,3)
,B12 NUMBER(10,3)
,B13 NUMBER(10,3)
,B14 NUMBER(10,3)
,B15 NUMBER(10,3)
,FIELDANGLE NUMBER( 6,2)
,NOTES V ARCHAR2(255)
,LOGINNAME V ARCHAR2(15)
,MODDA TE DATE


