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1.Introduction

1.1. Scope and Intended Audience

This document describes the content and format of database tables defined in CDR
DICOM and the steps needed to incorporate these elements into Sybase and Microsoft
SQL databases. The intended user of this document should be familiar with the design and
function of SQL databases and their implementation in aclient / server environment.

1.2. CDR DICOM and SQL Databases

The CDRServer application uses an SQL database to store information about patients and
images and other CDR-related data objects. The database only contains information about
images; the actual image file (in DICOM format) is stored separately on the server hard
drive. This document describes the design of the database, including table and field
descriptions as well as relationships between tables.

1.3. CDR DICOM Database Tables

The primary tables in the CDR Database are based on a ssmplified DICOM rea world
model as shown in Figure 1.

Patient

Modality Independent

Single Modality

Figure 1. DICOM Real World Model

The corresponding tables in the CDR Database are Patient, Study, Series and Image. In
addition, some supporting tables are Volume, Workstations and Settings. The Volume
table stores information about specific storage volumes — hard drives, shared network
drives, CD-ROMs, and other storage media. The Workstations table stores information
about the workstations on the network that CDRServer recognizes. The Settings table is
used to keep database version info and other useful information regarding the state of the
database schema

The fields for each of these tables are summarized on the following pages. In addition,
Figure 2 illustrates the one-to-many relationships among key fields in the tables.
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1.3.1. Patient Table

Name Type Size Description
PatientNumber AutoNumber 4 Unique Identifier for Patient
NameDICOM Text 64 DICOM formatted patient name LASTAFIRST
NameLast Text 64 CDRPatient.LastName
NameFirst Text 64 CDRPatient.FirstName
Patient|D Text 64 CDRPatient.IDNumber
PatientSex Text 16 CDRPatient.Sex
BirthDate Date/Time 8 CDRPatient.BirthDate
OtherID Text 64 CDRPatient.OtherID
Comments Memo - CDRPatient. Comments
DeleteFlag Yes/No 1 Has patient been deleted?
EnteredDate Date/Time 8 Date patient was entered
ModifiedDate Date/Time 8 Date patient was last modified
PatientUID Text 64 DICOM Unique ID for Patient

1.3.2. Study Table

Name Type Size Description
StudyNumber AutoNumber 4 Unique Identifier for Study
PatientNumber Number (Long) 4 Link to Patient Table
StudyUID Text 64 DICOM Unique ID of Study CDRStudy.UID
StudyDate Date/Time 8 CDRStudy.Date
StudyID Text 16 CDRStudy.StudyID
AccessionNumber Text 16 CDRStudy.Accession
Description Text 64 CDRStudy.Description
Comments Memo - CDRStudy.Comments
ReferringPhysician Text 64 CDRStudy.ReferringPhysician LASTAFIRST
ViewSetUID Text 64 UID of Viewset Instance
ViewSetNumber Number (Long) 4 Link to Image Table for Viewset entry
Exported Yes/No 1 Has Study been exported?
Imported Yes/No 1 Has Study been imported?
DeleteFlag Yes/No 1 Has Study been deleted?
EnteredDate Date/Time 8 Date Study was entered
ModifiedDate Date/Time 8 Date study was last modified

1.3.3. Series Table

Name Type Size Description
SeriesNumber AutoNumber 4 Unique Identifier for Series
StudyNumber Number (Long) 4 Link to Study Table
Modality Text 16 CDRSeries.Modality
SeriesUID Text 64 DICOM Unique ID of Series CDRSeries.UID
SeriesNumberDICOM Text 12 Sequential number of Series in Study CDRSeries.Number
SeriesDate Date/Time 8 CDRSeries.Date
PhysicianName Text 64 CDRSeries.PhysicianName (formatted as LAST"FIRST)
OperatorName Text 64 CDRSeries.OperatorName (formatted as LASTAFIRST)
SeriesDescription Text 64 CDRSeries.Description
BodyPart Text 16 CDRSeries.BodyPart
Exported Yes/No 1 Has Series been exported?
Imported Yes/No 1 Has Series been imported?
DeleteFlag Yes/No 1 Has Series been deleted?
EnteredDate Date/Time 8 Date Series was entered
ModifiedDate Date/Time 8 Date Series was last modified
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1.3.4. Image Table

Name Type Size Description
ImageNumber AutoNumber 4 Unique Identifier for Image
SeriesNumber Number (Long) 4 Link to Series Table
ClassUID Text 64 Class UID for DICOM Image
ImageUID Text 64 DICOM Unique ID of Image CDRImage.UID
ImageNumberDICOM Text 12 DICOM sequential number of image in series

CDRImage.Number
ImageType Text 255 CDRImage.ImageType
ImageFileName Text 255 CDRImage.ImageFileName
ImageFileVolumeNumber Number (Long) 4 Link to Volume Table for Image filename
ImageSource Number (Long) 4 CDRImage.ImageSource
Width Number (Long) 4 CDRImage.Width
Height Number (Long) 4 CDRImage.Height
BitsPerPixel Number (Long) 4 CDRImage.Depth
SensorType Text 255 CDRImage.SensorType
SensorNumber Text 16 CDRImage.SensorNumber
SensorMode Text 255 CDRImage.SensorMode
MicronsPerPixel Number (Long) 4 CDRImage.MicronsperPixel
MicronsPerPixelCalibrated Number (Long) 4 CDRImage.MicronsPerPixelCal
ImageDate Date/Time 8 CDRImage.ImageDate and ImageTime
AcquiredDate Date/Time 8 CDRImage.AcgDate and AcqTime
CalibratedDate Date/Time 8 CDRImage.CalibDate
Rotation Number (Integer) | 2 CDRImage.Rotation
HorizontalFlip Yes/No 1 CDRImage.HorizontalFlip
Laterality Text 16 CDRImage.Laterality
AnatomicRegion Text 255 CDRImage.AnatomicRegion
AnatomicRegionModifier Text 255 CDRImage.AnatomicRegionModifier
AnatomicStructure Text 255 CDRImage.AnatomicStructure
AnatomicStructureModifier Text 255 CDRImage.AnatomicStructureModifier
Comments Memo - CDRImage.Comments
Exported Yes/No 1 Has Image been exported?
Imported Yes/No 1 Has Image been imported?
DeleteFlag Yes/No 1 Has this Image been deleted?
EnteredDate Date/Time 8 Date Image was entered
ModifiedDate Date/Time 8 Date Image was last modified
1.3.5. Volume Table

Name Type Size Description
VolumeNumber Number (Long) 4 Unique ID of Volume
UNCPathName Text 255 Drive Letter or UNC Share Name
CDRom Yes/No 1 Is this volume a CD-ROM
Shared Yes/No 1 Is this Volume shared
VolumeName Text 255 Volume Label
VolumeSerial Number (Long) 4 Volume serial number
FileSetID Text 16 Name of File-Set Archive
FileSetUID Text 64 Instance UID of File-Set Archive
CDR DICOM Databases B1051050 Rev. -




1.3.6. Workstations Table
Name Type Size Description
AETitle Text 16 AE Title of workstation
IPAddress Text 255 IP Address of workstation
Port Text 255 Port used by workstation for listen
AE Title used by server to initiate Association with
LocalAE Text 16 workstation
MachineName Text 255 Network machine name of workstation
1.3.7. Settings Table
Name Type Size Description
Name Text 255 Key Name of option
Type Number (Long) 4 Data Type (0=String, 1=Number)
strValue Text 255 String value of option
dwValue Number (Long) 4 Numeric value of option
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Figure 2. CDR Database Relationships
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2.Step-by-Step Instructions

2.1. Setting Up Sybase SQL Anywhere for CDR DICOM

STtEP 1

STEP 2

STEP 3

STEP 4

STEP S

If you haven't done so already, please install the CDR
DICOM Server application (CDRServer) before
continuing with this procedure.

Using Sybase Central, create a new database.

Using Windows ODBC Administrator, create a new
data source.

A. Browsethe CDR DICOM CD and copy the Sybase
script found in the ODBC folder. (The script isalso
supplied in Section 3.1.)

B. Start Interactive SQL and paste the script into the
Command area. Click the Execute button.

A. InCDR DICOM Server, click Database >
Configure. At the Database tab, click on Data
Sources to connect the server to the SQL database.

B. Verify that your database connection is working
correctly by importing patients, opening exams
(after they've been added to the database), and
making sure the database is able to connect to and
function normally with registered workstations.

CDR DICOM Databases
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2.2. Setting Up Microsoft SQL Server for CDR DICOM

SteEP 1

STEP 2

STEP 3

STEP 4

STEP S

If you haven't done so aready, please install the CDR
DICOM Server application (CDRServer) before
continuing with this procedure.

Using Enterprise Manager, create a new database.

Using Windows ODBC Administrator, create a new
data source.

A. Browsethe CDR DICOM CD and copy the SQL
Server script found in the ODBC folder. (The script
isalso supplied in Section 3.2.)

B. Start SQL Query Analyzer and paste the script into
the text area. Click the Run button (checkmark
icon).

A. InCDR DICOM Server, click Database >
Configure. At the Database tab, click on Data
Sources to connect the server to the SQL database.

B. Verify that your database connection is working
correctly by importing patients, opening exams
(after they've been added to the database), and
making sure the database is able to connect to and
function normally with registered workstations.
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3.Sample SQL Scripts

3.1. Sybase SQL Create Code

Below isasample SQL Script to create a CDR Database generated from Sybase SQL
Modeler. It includesthe creation of tables, default values, indexes, and foreign keys.

create table Settings

(

Name var char (255) not null,
Type smal | int ,
strVal ue var char (255) ,
dwval ue i nt eger ,

primary key (Nane)
)

create table Wrkstations

(

AETitl e var char ( 16) not null,
| PAddr ess var char (255) ,
Por t var char (255) ,
Local AE var char ( 16) ,
Machi neName var char (255) ,

primary key (AETitle)
)i

create table Vol une

(

Vol umeNunber i nt eger not null
def aul t AUTO NCREMENT,

UNCPat hName var char (255) ,

CDRom BIT not null
default O,

Shar ed BIT not null
default O,

Vol umreNane var char (255) ,

Vol uneSeri al i nt eger ,

FileSetl D var char ( 16) ,

Fi | eSet U D var char ( 64) ,

primary key (Vol uneNunber)
)i

create table Patient

(

Pat i ent Nunmber i nt eger not null
def aul t AUTO NCREMENT,

NameDI COM var char (64) not null,

NaneLast var char ( 64) not null,

NameFi r st var char ( 64) ,

Patient| D var char (64) ,

Pat i ent Sex var char ( 16) ,

Bi rt hDat e DATETI ME ,

O herl D var char ( 64) ,

Comment s | ong varchar ,

Del et eFl ag BIT not null
default O,

Ent er edDat e DATETI ME not null
def aul t CURRENT TI MESTAMP,

Modi fi edDat e DATETI ME not null
def aul t CURRENT TI MESTAMP,

Pati ent U D var char ( 64) ,

primary key (PatientNunber)
)

create index PatientNanel D | K on Patient (NanmeLast asc, NanmeFirst asc, PatientlD asc);

create table Study

(
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)

St udyNunber

def aul t AUTO NCREMENT,

Pat i ent Nunb

def aul t AUTO NCREMENT,

St udyUl D

St udyDat e
St udyl D
Accessi onNu
Descri ption
Conment s
Ref erri ngPh
Vi ewSet Ul D
Vi ewSet Nunb

def aul t AUTO NCREMENT,

Exported
def aul t
| nport ed
def aul t
Del et eFl ag
def aul t
Ent er edDat e

er

nber

ysi ci an

er

0,

0,

0,

i nt eger
i nt eger

var char ( 64)
DATETI ME

var char ( 16)
var char ( 16)
var char ( 64)

| ong var char

var char ( 64)
var char ( 64)
i nt eger

BI T

BIT

BI T

DATETI ME

def aul t CURRENT TI MESTAMP,

Modi f i edDat

e

DATETI ME

defaul t CURRENT TI MESTAMWP,

primary key (StudyNunber)

not

not

not

not

not

not

create unique index StudyU D IK on Study (StudyU D asc);

create table Series

(

)

Seri esNunbe

defaul t AUTO NCREMENT,

St udyNunber

def aul t AUTO NCREMENT,

Modal ity
Seri esU D
Seri esNunbe
Seri esDat e
Physi ci anNal

r

r DI COM

nme

Oper at or Nane

Seri esDescr
BodyPar t
Exported
def aul t
| mported
def aul t
Del et eFl ag
def aul t
Ent er edDat e

i ption

0,
0,

0,

i nt eger
i nt eger

var char ( 16)
var char (64)
var char (12)
DATETI ME
var char ( 64)
var char ( 64)
var char (64)
var char ( 16)
BIT

BIT
BIT

DATETI ME

defaul t CURRENT TI MESTAMWP,

Modi f i edDat

e

DATETI ME

def aul t CURRENT TI MESTAMP,

primary key (SeriesNunber)

not

not

not

not

not

not

nul |

nul |

nul |

nul |

nul |

nul |

nul |

nul |

nul |

nul |

nul |

nul |

create unique index SeriesU D IK on Series (SeriesU D asc);

create table | nage

(
| mgeNunber i nt eger not null
defaul t AUTO NCREMENT,
Seri esNunber i nt eger
defaul t AUTO NCREMENT,
Cl assU D var char ( 64) ,
| mageUl D var char ( 64) ,
| mageNunber DI COM var char (12) ,
| mgeType var char (255) ,
| mageFi | eNane var char (255) ,
| mageFi | eVol uneNurber i nt eger
defaul t AUTO NCREMENT,
| mageSour ce i nt eger
default O,
W dth i nt eger ,
Hei ght i nt eger ,
8 B1051050 Rev. - CDR DICOM Databases



Bi t sPer Pi xel i nt eger

Sensor Type var char (255) ,
Sensor Nurber var char ( 16) ,
Sensor Mode var char (255) ,
M cr onsPer Pi xel i nt eger ,
M cronsPer Pi xel Cal i brated integer ,
| mageDat e DATETI ME ,
Acqui r edDat e DATETI ME ,
Cal i br at edDat e DATETI ME ,
Rot at i on smal | int ,
Horizontal Flip BIT not null
default O,
Laterality var char ( 16) ,
Anat omi cRegi on var char (255) ,
Anat omi cRegi onMbdi fi er var char (255) ,
Anat om cStructure var char (255) ,
Anat om cStruct urehodi fier varchar (255) ,
Coment s | ong varchar ,
Exported BIT not null
default O,
| nport ed BIT not null
default O,
Del et eFl ag BIT not null
default O,
Ent er edDat e DATETI ME not null
defaul t CURRENT TI MESTAWP,
Modi fi edDat e DATETI ME not nul |

default CURRENT TI MESTAWP,
primary key (1| nmageNunber)
)

create unique index ImageU D I K on I mage (I mageUl D asc);

alter table Study
add foreign key FK_STUDY_REF_102_PATI ENT (Pati ent Nunber)
references Patient (PatientNunber);

alter table Series
add foreign key FK _SERI ES REF_105_STUDY ( St udyNunber)
references Study (StudyNunber);

alter table |nmage
add foreign key FK | MAGE_REF_108_SERI ES ( Seri esNunber)
references Series (SeriesNunber);

alter table |nmage
add foreign key FK | MAGE_REF_121_ VOLUME (| nageFi | eVol uneNunber)
ref erences Vol ume ( Vol uneNunber);
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3.2. Microsoft SQL Server Create Code

Below isasample SQL Script to create a CDR Database compatible with Microsoft SQL
Server. Itincludesthe creation of tables, default values, indexes, and foreign keys.

create table Settings

(

Narme var char (255) not null,
Type smal | i nt ,
strVal ue var char (255) ,
dwval ue i nt eger ,
)
create table Wrkstations
(
AETitl e var char ( 16) not null,
| PAddr ess var char (255) ,
Por t var char (255) ,
Local AE var char ( 16) ,
Machi neName var char (255) ,
)i
create table Vol une
(
Vol umeNunber i nt eger IDENTITY (1,1) not null,
UNCPat hNane var char (255) ,
CDRom BIT not null
default O,
Shar ed BIT not null
default O,
Vol uneNane var char (255) ,
Vol uneSeri al i nt eger ,
FileSetl D var char ( 16) ,
Fi | eSet U D var char ( 64) ,
)
create table Patient
(
Pat i ent Nunber i nt eger I DENTITY (1,1) not null,
NameDI COM var char ( 64) not null,
NanelLast var char ( 64) not null,
NaneFi r st var char (64) ,
Patient| D var char (64) ,
Pat i ent Sex var char ( 16) ,
BirthDate DATETI ME ,
O herl D var char ( 64) ,
Conment s text ,
Del et eFl ag BIT not null
default O,
Ent er edDat e DATETI ME not null
defaul t CURRENT_TI MESTAMP,
Modi fi edDat e DATETI ME not null
def aul t CURRENT_TI MESTAMP,
Pati ent U D var char ( 64) ,
)i
create index PatientNanel D | K on Patient (NameLast, NaneFirst , PatientID);
create table Study
(
St udyNunber i nt eger I DENTITY (1,1) not null,
Pat i ent Nunmber i nt eger ,
St udyUl D var char (64) ,
St udyDat e DATETI ME ,
St udyl D var char ( 16) ,
Accessi onNurber var char ( 16) ,
Descri ption var char (64) ,
Conment s text ,
Ref erri ngPhysi ci an var char ( 64) ,
Vi ewSet Ul D var char ( 64) ,
Vi ewSet Nunber i nt eger ,
Exported BIT not null
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default O,
| mported

default O,
Del et eFl ag

default O,
Ent er edDat e

BIT

BIT

DATETI ME

def aul t CURRENT_TI MESTAMP,

Modi fi edDat e

DATETI ME

defaul t CURRENT_TI MESTAMWP,

)

not

not

not

not

create uni que index StudyU D IK on Study (StudyU D asc);

create table Series
(
Seri esNunber
St udyNunber
Modal ity
SeriesU D
Seri esNunber DI COM
Seri esDat e
Physi ci anNane
Oper at or Nane
Seri esDescri ption
BodyPar t
Exported
default O,
I mported
default O,
Del et eFl ag
default O,
Ent er edDat e

i nt eger

i nt eger

var char ( 16)
var char ( 64)
var char (12)
DATETI ME
var char ( 64)
var char ( 64)
var char ( 64)
var char ( 16)
BIT

BIT
BIT

DATETI ME

defaul t CURRENT_TI MESTAMWP,

Modi fi edDat e

DATETI ME

def aul t CURRENT_TI MESTAMP,

)

| DENTI TY

not

not

not

not

not

nul |
nul |
nul |

nul |

(1, 1)

nul |
nul |
nul |
nul |

nul |

create unique index SeriesU D IK on Series (SeriesUD asc);

create table | nage
(
| mageNunber
Seri esNunber
G assU D
| mageUl D
| mageNunber DI COM
| mageType
| mageFi | eNane
I mageFi | eVol uneNunber
| mageSour ce
Wdth
Hei ght
Bi t sPer Pi xel
Sensor Type
Sensor Nunber
Sensor Mode
M cr onsPer Pi xel
M cronsPer Pi xel Cal i br at ed
| mageDat e
Acqui redDat e
Cal i br at edDat e
Rot ati on
Horizontal Flip
default O,
Laterality
Anat om cRegi on
Anat om cRegi onMbdi fi er
Anat omi cStructure
Anat omi cStructurehbdifier
Comment s
Exported
default O,
| mported
default O,
Del et eFl ag

i nt eger

i nt eger

var char ( 64)
var char ( 64)
var char (12)
var char (255)
var char (255)
i nt eger

i nt eger

i nt eger

i nt eger

i nt eger

var char (255)
var char ( 16)
var char (255)
i nt eger

i nt eger
DATETI ME
DATETI ME
DATETI ME
smal i nt

BIT

var char ( 16)
var char (255)
var char (255)
var char (255)
var char (255)
t ext

BIT

BIT

BIT

| DENTI TY (1, 1)

not

not
not

not

nul |

nul |
nul |

nul |

not null,

not null,

CDR DICOM Databases
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default O,

Ent er edDat e DATETI ME not null
def aul t CURRENT_TI MESTAMP,
Modi fi edDat e DATETI ME not null

defaul t CURRENT_TI MESTAMP,
)

create unique index ImageU D I K on Image (I mageUl D asc);

ALTER TABLE [dbo]. [l mage] W TH NOCHECK ADD
CONSTRAI NT [ PK_| mage] PRI MARY KEY NONCLUSTERED

[ I mageNunber]
) ON [ PRI MARY]
CONSTRAI NT [ X_I mage] UNI QUE NONCLUSTERED

(
[ mageU D]
) ON [ PRI MARY]
(€0)

ALTER TABLE [dbo] . [Patient] W TH NOCHECK ADD
CONSTRAI NT [ PK_Pati ent] PRI MARY KEY NONCLUSTERED

(
[ Pati ent Nunber]
) ON [ PRI MARY]
(€]

ALTER TABLE [ dbo].[Series] W TH NOCHECK ADD
CONSTRAI NT [ PK_Seri es] PRI MARY KEY NONCLUSTERED

(
[ Seri esNunber ]
) ON [ PRI MARY] ,
CONSTRAINT [| X_Series] UNIQUE NONCLUSTERED

[ SeriesU D]
) ON [ PRI MARY]
(€o)

ALTER TABLE [ dbo] . [Study] W TH NOCHECK ADD
CONSTRAI NT [ PK_St udy] PRI MARY KEY NONCLUSTERED

[ St udyNunber ]
) ON [ PRI MARY] ,
CONSTRAI NT [ X_Study] UNI QUE NONCLUSTERED

(
[ StudyU D
) ON [ PRI MARY]
[co]

ALTER TABLE [ dbo]. [ Vol ume] W TH NOCHECK ADD
CONSTRAI NT [ PK_Vol ure] PRI MARY KEY NONCLUSTERED

(
[ Vol uneNunber ]
)  ON [ PRI MARY]
(€o)

ALTER TABLE [ dbo].[Wrkstations] W TH NOCHECK ADD
CONSTRAI NT [ PK_Wor kst ati ons] PRI MARY KEY NONCLUSTERED

(
[ AETi t1 €]
) ON [PRI MARY]
ce)

ALTER TABLE [dbo].[Settings] WTH NOCHECK ADD
CONSTRAI NT [ PK_Settings] PRI MARY KEY NONCLUSTERED
(

[ Nane]
) ON [PRI MARY]
ce)
GRANT SELECT , INSERT , UPDATE ON [dbo].[Image] TO [public]
ce
GRANT SELECT , |INSERT , UPDATE ON [dbo].[Patient] TO [public]
ce
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gANT SELECT , INSERT , UPDATE ON [dbo].[Series] TO [public]
ggANT SELECT , INSERT , UPDATE ON [dbo].[Study] TO [public]

gANT SELECT , |INSERT , UPDATE ON [dbo].[Volume] TO [public]
gANT SELECT , |INSERT , UPDATE, DELETE ON [dbo].[Wérkstations]

GRANT SELECT ON [dbo].[Settings] TO [public]
GO

ALTER TABLE [dbo].[I mage] ADD
CONSTRAI NT [ FK_| mage_Seri es] FOREI GN KEY

[ Seri esNunber]

) REFERENCES [dbo].[Series] (
[ Seri esNunber ]

)

€]

ALTER TABLE [dbo].[I mage] ADD
CONSTRAI NT [ FK_| mage_Vol ume] FOREI GN KEY

(
[ I mageFi | eVol umeNunber ]
) REFERENCES [ dbo] . [ Vol une] (
[ Vol uneNunber ]
)

€o)

ALTER TABLE [ dbo].[Series] ADD
CONSTRAI NT [ FK_Seri es_St udy] FORElI GN KEY

(
[ St udyNurrber ]

) REFERENCES [ dbo] . [ St udy] (
[ St udyNunber]

)

€ o)

ALTER TABLE [ dbo]. [ Study] ADD
CONSTRAI NT [ FK_St udy_Pati ent] FOREI GN KEY

[ Pati ent Nunber ]

) REFERENCES [dbo].[Patient] (
[ Pati ent Nunber ]

)

TO [ public]
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