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1 DICOM conformance statement overview

¢ KS b2NIK §£ffSoMdalésyah ilhdgiidviewiing software with focus on viewing DX, CR, CT data.

1.1 Table 1: Network Services

Table 1 : Network Services

Name User of Service  Provider of
(SCu) Service (SCP)
Transfer
Computer Radiography Image Storage Yes Yes
Digital XRay Image StorageFor Presentation Yes Yes
Digital XRay Image StorageFor Processing Yes Yes
Digital Mammography-Ray Image Storagefor Presentation Yes Yes
Digital Mammography-Ray Image Storaggfor Processing Yes Yes
Digital Intrag oral XRay Image Storaggfor Presentation Yes Yes
Digital Intrag oral XRay Image Storaggfor Processing Yes Yes
Grayscale Softcopy Presentation State Storage SOP Class Yes Yes
CT Image Storage Yes Yes
Enhanced CT Imag#orage Yes Yes
Ultrasound Image Storage Yes Yes
Secondary Capture Image Storage Yes Yes
Multi-frame Single Bit Secondary Capture Image Storage Yes Yes
Multi-frame Grayscale Byte Secondary Capture Image storage Yes Yes
Multi-frame Grayscale WorB8econdary Capture Image storage Yes Yes
Multi-frame True Color Secondary Capture Image Storage Yes Yes
Query / Retrieve
Component Root Query/Retrieve Information Mod&IND Yes Yes
Component Root Query/Retrieve Information Mod®OVE Yes Yes
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Study Root QR Information ModeFIND Yes Yes
Study Root QR Information ModeVIOVE Yes Yes
Verification Yes Yes

1.2 Table 2: Media Services

Table 2 : Media Services

Compact Disk Recordable

General Purpose CR Yes Yes

Magneto-Optical Disk

General Purpose Drive Yes Yes

DvD

General Purpose DVMRAM Yes Yes

USB and Flash Memory

General Purpose USB Device Yes Yes
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3 Introduction

NSI manufetures Industrial 2D Digitatédy and 3D Xay Computed Tomography systems.

X-ray/CT scanning allows users to inspect both the external and internal structures of an object without opening
or otherwise destroying the item.-bay/CT scanning is frequenthged for R&D, Failure Analysis, Quality Control,
Internal Measurements, High Speed 3D Scanning, 3D Metrology and more.

1 NSI's Inspection Services Group offers need based scanning services for anyone resd®d Kspection.

= =4

3.1 Revision History

Table 3 : Revision History

Revision Date Author Description
1 3/6/2014 Mark Aziz 9 Initial Revision
11 9/23/2015 Mark Aziz 1 Update Formatting
9 Added terms and definitions
1 Added DICONDE / ASTM compliance statements
1 Updated realvorld events tables
1.2 9/29/2015 Mark Aziz 1 Added support for :
o responding to search and retrieval requests
0 Multi-frame secondary capture 10D
1 Updated document format
1 Updated references
2.0 10/24/2018 William Ahrendt 1 Updated document format
3.2 Audience

1 TheAudiences for this document are those concerned with DICOM system integration, Software engineers, Nort
Star Customers interested in understanding North Star DICOM / DICONDE capabilities.

It is assumed that the reader is familiar with the DICOM Standard.

For further reading, please visitttp://medical.nema.org/standard.htmto get a copy of the DICOM Standard.

= =4
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3.3 Remarks

3.31 DICOM Conformance

1 This Conformance statement Document describes the DICOM implementations of North Star Imaging Inc.

1 This Conformance statement is not intended to replace standard validation with other DICOM Nodes |
Services to ensure proper exchange of information.

1 For mae information please contact North Star Imaging Inc.

3.3.2 DICONDE compliance

3.3.2.1 BSS7108 Compliance

1 This serves as a statement of compliance that efX SoftWarsion 2.2oroduced by North Star Imaging is
compliant with BSS7108 (OR@oeing Specification Suppdstandard for Qualification of Digital Detector
Array Systems For Casting Inspecti@ection 5.3.3 item (9).

1 To fulfill compliance to BSS7108 Section 5.3.3 item (9), an example DICONDE (DCM) DR file generated by
efX Software maybe attached to thisment of compliance.

3.3.2.2 ASTM E 233911 Compliance

9 This serves as a statement of compliance that efX SoftWarsion 2.2oroduced by North Star Imaging is
compliant with ASTM E 2334 (Standard Practice for Digital Imaging and Communication in Nond@gtruc
Evaluation)

3.3.2.3 ASTM E 269913 Compliance

9 This serves as a statement of compliance that efX SoftWarsion 2.2roduced by North Star Imaging is
compliant with E 26993 (Standard Practice for Digital Imaging and Communication in Nondestructive
Evalugion (DICONDE) for Digital Radiographic (DR) Test Methods).

3.3.2.4 ASTM E®67¢ 13 Compliance

1 This serves as a statement of compliance that efX SoftWarsion 2.2oroduced by North Star Imaging is
compliant with E 27643 (Standard Practice for Digital Imaging and Communication in Nondestructive
Evaluation (DICONDE) feray Computed Tomography (CT) Test Methods).

10
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3.4 Terms and Definitions

Abstract Syntax

Application Entity (AE)

Application Entity Title (AET)

Application Context

Association

Information Object Definition
(I0D)

Joint Photographic Experts
Group (JPEG)

Media Application Profile

Module

Negotiation

Presentation Context

The information agreed to be exchanged between applications,
generally equivalent to a Service/Object Pair (SOP) Class. Exampl
Verification SOP Class, Find SOP @agtalRadiography Image
Storage SOP Class.

An end point oa DICOM information exchange, including the DICO
network or media interface software; i.e., the software that sends o
receives DICOM information objects or messages. A single device
have multiple Application Entities.

The externally known name of an Application Entity, used to identif
DICOM application to other DICOM applications on the network.

The specification of the type of communication used between
Application Entities. Example: DICOM netikvprotocol.

A network communication channel set up between Application
Entities. Attribute A unit of information in an object definition; a date
element identified by a tag. The information may be a complex dat:
structure (Sequence), itselbmposed of lower level data elements.

The specified set of Attributes that comprise a type of data object;
does not represent a specific instance of the data object, but rather
class of similar data objects that lethe same properties. The
Attributes may be specified as Mandatory (Type 1), Required but
possibly unknown (Type 2), or Optional (Type 3), and there may be
conditions associated with the use of an Attribute (Types 1C and 2
ExamplesDR Image IOD, CTdge IOD.

A set of standardized image compression techniques, available for
by DICOM applications.

The specification of DICOM information objects and encoding
exchanged omemovable media (e.g., CDs)

A set of Attributes within an Information Object Definition that are
logically related to each other. Example: Patient Module includes
Patient Name, Patient ID, Patient Birth Date, and Patient Sex.

First phae of Association establishment that allows Application
Entities to agree on the types of data to be exchanged and how the
data will be encoded.

The set of DICOM network services used over an Association, as
negotiated between Applation Entities; includes Abstract Syntaxes
and Transfer Syntaxes.

11
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Protocol Data Unit (PDU) A packet (piece) of a DICOM message sent across the network. Dt
must specify the maximum size packet they can receive for DICON
messages

Service Class ProvidésSCP) Role of an Application Entity that provides a DICOM network servic
typically, a server that performs operations requested by another
Application Entity (Service Class User).

Service Class User (SCU) Role of an Application Entity that uses a DICOM ngkvgervice;
typically, a client.

Service/Object Pair Class (SOF The specification of the network or media transfer (service) of a
Class) particular type of data (object); the fundamental unit of DICOM
interoperability specification. Exampld3RImage Strage Service.

Service/Object Pair Instance  An information object; a specific occurrence of information exchang
(SOP Instance) in a SOP Class. Examples: a spedifiy image.

Tag A 32bit identifier for a data element, represented as a paifaofr-
digit hexadecimal numbers, the "group” and the "element”. If the
"group” number is odd, the tag is for a private (manufactespecific)
data element. Examples: (0010,0020pmponent D], (07FE,0010)
[Pixel Data], (0019,0210) [private data element]

Transér Syntax The encoding used for exchange of DICOM information objects an
messages. Examples: JPEG compressed (images), little endian ex
value representation.

Unique Identifier (UID) A globally unique "dotted decimal” string thigientifies a specific
object or a class of objects; an 8824 Object Identifier. Examples:
Study Instance UID, SOP Class UID, SOP Instance UID.

Value Representation (VR) The format type of an individual DICOM data element, such as text
integer, a peson's name, or a code. DICOM information objects car
transmitted with either explicit identification of the type of each date
element (Explicit VR), or without explicit identification (Implicit VR);
with Implicit VR, the receiving application must asBICOM data
dictionary to look up the format of each data element.

12
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3.5Basics of DICOM / DICONDE Communication

Two Application Entities (systems / software applications) that want to communicate with each other over a network
using DICOM/DICONDE protocalsnfirst agree on several things during an initial network "handshake".

One of the two systems must initiate an Association (a connection to the atysten), and ask if specific services,
information, and encoding can be supported by the otbgstem(Negotiation).

DICOM specifieseveralnetwork services and types of information objects, each of which is called an Abstract Syntax fo
the Negotiation. DICOM also specifies a variety of methods for encoding data, denoted Transfer Syntaxes.

The Negotiatin allows the initiating Application Entity to propose combinations of Abstract Syntax and Transfer Synta
to be used on the Association; these combinations are called Presentation Contexts. The receiving Application En
accepts the Presentation Context supports.

For each Presentation Context, the Association Negotiation also allows the systems to agree envRiolesne is the
Service Class User (SQllient) and which is the Service Class Provider {Sé&Wer).

The Association Negotiatiomélly enables exchange of miawum network packet (PDU) siaad network service options
(called Extended Negotiation information). The Application Entities, having negotiated the Association parameters, m:
now commence exchanging data. Common data exchanges intladpieries for lists of storedtudies andmages as

well asthe transferringof image objects

Each exchangeable unit of data is formatted by the sender in accordance with the appropriate Information Objec
Definition andsent using the negotiated Transfer Syntax.

There is a Default Transfer Syntax that all systems angglptand each transfer is explicitly acknowledged by the receiver
with a Response Status indicating success, failure, or that query or retrieve operations are still in process.

13
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3.6 Abbreviations

Abbreviations are as follows:

AE
AET
CDR
CR
cT
DICOM
DIMSE
DX
FSC
FSU
FSR
GSDF
GSDS
IAN
IOD
ISO
JPEG
PDU
LUT
PLUT
QR

R

sc
scp
scu
SCN
SOP
TCP/IP
TLS

U

uID
VR

Application Entity

Application Entity Title

Compact Disk Recordable
Computed Radiography

Computed Tomography

Digital Imaging and Communications in Medicine
DICOM Message Service Element
Digital Xray

FileSet Creator

FileSet Updater

FileSet Reader

Grayscale Standard Display Function
Grayscale Softcopy Presentation State
Instance Availability Notification
Information Object Definition
International Standard Organization
Joint Photographic Experts Group
DICOM Protocol Data Unit

Look Up Table

Presentation Look Up Table

Query Retrieve

Required (Key Attribute)

Secondary Capture

Service Clad@rovider

Service Class User

Study Content Notification

DICOM Service Object Pair
Transmission Control Protocol/Internet Protocol
Transfer Support Security

Unique (Key Attribute)

Unique Identifier

ValueRepresentation

North Star Imaging, Inc. Versior22.
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Digital Imaging and Communications in Medicine (DICOM), NEMA-BS18,2015

Boeing Specification Support Standard for Qualification of Digital Detector Array Systems For Casting

Inspection (BSS 7108PDRG, 19 NOV 2013

1 Standad Practice foDigital Imaging and Communication in Nondestructive Evaluation (DICONSEY E
2339¢ 11

9 Standard Practice fdbigital Imaging and Communication in Nondestructive Evaluation (DICONDE) for Digita
Radiographic (DR) Test Methocd&STM E@99- 13

9 Standard Practice for Digital Imaging and Communication in Nondestructive Evaluation (DICONE#y) for X

Computed Tomography (CT) Test MethedSTM R767- 13

= =
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4 Networking

This section contains the networking related servicesHerefX Softwarepplication.

4.1 Implementation Model

The implementation model consists of three sections:

1. ¢KS FLILX AOFdGA2Y 5FGF Ft2¢ RAFINIYI aLISOATFeAy3d O
g 2 NI R ¢ -WarNhctivilids.f

2. Afunctional description of each Application Entity

3. The sequencing constraints among them.

41.1 Application Data Flow Diagram

1 TheefX Softwareapplication is a windows based application that runs on Windows XP, Windows 7, and
Windows 8 in both 3dit and 64bit modes.

1 Aremote DICOM / DICONDE Application Entity initiate an associatioefigoftwardéor DICOM / DICONDE
Storage Service ClaggX Softwarewill accept the association if the remote DICOM / DICONDE Application
Entity is registered witlefX Software

1 When and ifefX Softwareaccepts the association, the remote DICOM / DICONDE Application Entity will
transmit the DICOM Information objects &fX Software which will save it to the LDFS (sEigure 1:
Application data flow chgram).

1  When and iefX Softwareejects the association, it will send a rejection PDU to the remote DICOM / DICONDE
Application entity initiating the association.

1 efX Softwaré\pplication Enty may initiatean association with another DICOM / DICONDE Application Entity.
If and when the Association is acceptedX Softwarewill transmit the DICOM Image information objects
(IODs)o the remote DIC®I / DICONDE Application EntigfX Softwaranay also transmit Query requests
and GMove commands to the other DICOM / DICONDE Application Entity.

1 Figurel: Application data flow cagrambelow describes the Appttion Data Flow Diagram.

16
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LDFS
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File Storagge NSI DICOM|€
Application -
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! fy
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Figure 1: Application data flow d iagram
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4.1.2 Functional Definitions

4.1.2.1 Functional Definition of thefXApplication Entity

TheefX SoftwaréApplication éfXAE) can:

1. Initiate and receive DICOM / DICONDE associedgquests from remote Application Entities.
Queryand retrieveother Application Entities for DICOM Objects.

Send and receive DICOM / DICONDE Images from other Application Entities.

Respond to query and retrieve requests from otigiplication Entities.

Fomward DICOM Objects to anothApplication Entity.

ok~ wnN

4.1.3 Sequencing Real World Activities

Please refer to the sequencing of Real World Activities in the AE Specification below.

18
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4.2 AE Specifications

Details of theefX SoftwareApplication Entity are specified in this section.

4.2.1 efXApplication Entity

4.2.1.1 SOP Classes

The Application Entity provides Standard Confance to the following SOP Cless

Table 4 : SOP Classes for AE Storage
Name

Verification

Computer Radiography Image Storage
Digital XRay Image StorageFor Presentation
Digital XRay Imagé&torageg For Processing

Digital Mammography-Ray Image Storaggfor
Presentation

Digital Mammography-Ray Image Storaggefor
Processing

Digital Intrag oral XRay Image Storaggfor
Presentation

Digital Intrag oral XRay Image Storaggefor
Processing

Grayscale Softcopy Presentation State Storag:
SOP Class

CT Image Storage

Enhanced CT Image Storage
Ultrasound Image Storage
Secondary Capture Image Storage

Multi-frame Single Bit Secondary Capture Imay
Storage

Multi-frame Grayscale Byte Secondary Captur
Image storage

Multi-frame Grayscale Word Secarg Capture
Image storage

uiD

1.2.840.10008.1.1
1.2.840.10008.5.1.4.1.11
1.2.840.10008.5.1.4.1.1.1.1
1.2.840.10008.5.1.4.1.1.1.1.1

1.2.840.10008.5.1.4.1.1.1.2

1.2.840.10008.5.1.4.1.1.1.2.1

1.2.840.10008.5.1.4.1.1.1.3

1.2.840.10008.5.1.4.1.1.1.3.1

1.2.840.10008.5.1.4.1.1.11.1

1.2.840.10008.5.1.4.1.1.2
1.2.840.10008.5.1.4.1.1.2.1
1.2.840.10008.5.1.4.1.1.6.1
1.2.840.10008.5.1.4.1.1.7

1.2.840.10008.5.1.4.1.1.7.1

1.2.840.10008.5.1.4.1.1.7.2

1.2.840.10008.5.1.4.1.1.7.3

User of Service Provider of Service

(SCU) (SCP)
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
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Multi-frame True Color Secondary Capture 1.2.840.10008.5.1.4.1.1.7.4 Yes Yes
Image Storage

Component Root Query/Retrieve Information  1.2.840.10008.5.1.4.1.2.1.1 Yes Yes
Model - FIND

Component Root Query/Retrieve Information  1.2.840.10008.5.1.4.1.2.1.2 Yes Yes
Model - MOVE

Component Root Query/Retrieve Information  1.2.840.10008.5.1.4.1.2.1.3 Yes Yes
Model - GET

Study Root QR Information ModeFIND 1.2.840.10008.5.1.4.1.2.2.1 Yes Yes
Study Root QR Information ModeMOVE 1.2.840.10008.5.1.4.1.2.2.2 Yes Yes
Study Root QR Information ModeGET 1.2.840.10008.5.1.4.1.2.2.3 Yes Yes

20
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4.2.1.2 Association Policies

42121 General

efXSoftwarewill initiate associations with othddlCOM Application Entities. eéBéftwaresupports a maximum
PDU value of 28,672 bytes.

Table 5 : DICOM Application Context
Application Context Name 1.2.840.10008.3.1.1.1

42122 Number ofassociations

1 TheefX Softwarepplication will accept a single DICOM association at a time.
1 TheefX Softwareapplicationcaninitialize simultaneous Associations wigimy number ofDICOM Application
Entities.

Table 6 : Number of Associations as an association initiator

Maximum number of simultaneous associations 4294967296may be limited by Operating system)

Table 7 : Number of Associations as an association acceptor

Maximum number oBimultaneous associations 429496729@may be limited by Operating system)

42.1.2.3 Asynchronous Nature

AllefX Softwardransactions are Synchronous operations. There exists no Asynchronous transaction.

4.2.1.2.4 Implementation identification information

Below is theefX Sétware Implementation Class UID and ImplementatibersionName

Table 8 : DICOM Implementation and Version

Implementation Class UID 1.2.840.800.635.8392.78.83.73

Implementation Version Name XVIEW2 .5

21
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4.2.1.3 Associationnitiation Policy

42131 Activity- Senang GEcho to a remote Application Entity

This Activity occurs wheefX Softwarepplication éfXAE) sends a-Echo command to another remote
Application Entity

4.2.1.3.1.1 Description and Sequencing of activities

A-Association Requested
>
A-Association Accepted
€
CGEcho- Requested
>
GEcho-Response
€
A-Release Requested
>
A-ReleaseResponse
€
efXSoftware Application Remote Application Entity

Figure 2: Sequence of events when sending C-Echo to remote AE

1 Theuser selects theeamote Application Entity from the appropriate list efX Softwareand attempts to establish
an association with that remote Application Entity.

1 Once theassociation is acgged by the remote Applicationrfiity, the Echo command is sefibm efX Software
to the remote Application Entity.

1 Once the €Echo response is validated, thefX Softwarewill request to release the association.

4.2.1.3.1.2 Proposed Presentation context

efX Softwares capable of proposing the presentation contexts shown irfahewing table:

Table 9 : Proposed Presentation context for  sending C-Echo to a remote Application Entity

Presentation Context Table
Abstract Syntax Transfer Syntax Role

22
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Name uUID Name List UID List Ext.
Neg.
Verification 1.2.840.10008.1.1 Implicit VR Little Endiar 1.2.840.1008.1.2 S@ None

4.2.1.3.1.3 SOP Specific Conformance for SOP Classes

The table below shows the response behavior for the association initiation policies.

Table 10 : DICOM Command response status handling behavior for sending C-Echo to aremote AE

Service Further Status Code Behavior
Status Meaning

Success Success 0000 The Echo is successfully completed
* * Any other status code TheAssociation is aborted usingAbort and the request fails.

The behavior of Storage AE running communication failure is summarized in the Table below

Table 11 : DICOM command communication failure behavior for sending C-Echotoa remote AE

Exception Behavior
Timeout The association is aborted usingdaort and the command marked as failure.

Association Aborted The command is marked as failed and the issue is logged and reported to the uset

23
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4.2.1.3.2 Activity- Senihg DICOM DICONDE objedis a remote Application Entity

9 This Activity occurs wheefX Softwarepplication €EXAE) sends Image(s) to another remote Application Entity.

4.2.1.3.2.1 Description and Sequencing of activities

A-Association Requested
>
A-Association Accepted
€
G-Store- Requested
>
G-Store-Response
€
A-Release Requested
>
A-ReleaseResponse
€
efX Application suite Remote Application Entity

Figure 3: Sequence of events when sending DICONDE  object (s) to remote AE

The user would select a group or a single image, and request them to be sent to a remote AE title. Each reques
forwarded to a job queue and processed individyal

If efX Softwaresuccessfully establishes an association to the remote Application Entity, it will transfer each markec
image one after the other to through an association.

The Status of the transfer will be available and reported back to the user.
In case of failure foany reason including unsuccessful status from tHet@e command to the remote Entity,
the operation will terminate and the user will be informed, and the issue will be logged.

4.2.1.3.2.2 Proposed Presentation context

efX Softwards capable of proposing the presatibn contexts shown in the following table based on the

DICOM/DICONDE objects being transmitted:

Table 12 : Proposed Presentation context for ~ sending DICOM / DICONDE objects to a remote AE

Presentation Context Table

Abstract Synta Transfer Syntax Role

24
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Name

Computer Radiography Image
Storage

Digital XRay Image StorageFor
Presentation

Digital XRay Image StoraggFor
Processing

Digital Mammography -Ray
Image Storage for Presentation

Digital Mammography -Ray
Image Storage for Processing

Digital Intrag oral XRay Image
Storageg for Presentation

Digital Intrag oral XRay Image
Storageg for Processing

Grayscale Softcopy Presentation
State Storage SOP Class

CT Image Storage

Enhanced CT Image Storage
Ultrasound Image Storage
Secondary Capture Image Storay
Multi-frame Single Bit Secondary

Capture Image Storage

Multi-frame Grayscale Byte
Secondary Capture Image storac

Multi-frame Grayscale Word
Secondary Capture Image storac

Multi-frame True Color Secondar
Capture Image Storage

uiD

1.2.840.10008.5.1.4.1.1.1

1.2.840.10008.5.1.4.1.1.1.1

1.2.840.10008.5.1.4.1.1.1.1.1

1.2.840.10008.5.1.4.1.1.1.2

1.2.840.10008.5.1.4.1.1.1.2.1

1.2.840.10008.5.1.4.1.1.1.3

1.2.840.10008.5.1.4.1.11.3.1

1.2.840.10008.5.1.4.1.1.11.1

1.2.840.10008.5.1.4.1.1.2

1.2.840.10008.5.1.4.1.1.2.1

1.2.840.10008.5.1.4.1.1.6.1

1.2.840.10008.5.1.4.1.1.7

1.2.840.10008.5.1.4.1.1.7.1

1.2.840.10008.5.1.4.1.1.7.2

1.2.840.10008.5.1.4.1.1.7.3

1.2.840.10008.5.1.4.1.1.7.4

Name List
Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

4.2.1.3.2.3 SOP Specific Conformance for SOP Classes

DICONDE Conformance Statement

Ext.
Neg.

UID List

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

The table below shows the response behavior foraksociation initiation policies.

North Star Imaging, Inc. Versior22.

SCU

SCU

SCU

SCU

SCU

SCU

SCU

SCU

SCU

SCU

SCU

SCU

SCU

SCU

SCU

SCU

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None
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Table 13 : DICOM Command response status handling behavior for sending DICONDE objects to a remote AE
Service Further Meaning Status Code Behavior
Status
Success Success 0000 The operation waperformed successfully
* Unable to Process Any other The Association is aborted usingMort and the send job is
status code marked as failed. The status meaning is logged and the job fai

is reported to the user.

The behavior of Storage AE runnirggnenunication failure is summarized in the Table below

Table 14: DICOM command communication failure behavior for s ending DICONDE objects to a remote AE

Exception Behavior

Timeout The Association is aborted using®ort and thesend job is marked as failed. The status meaning is
logged and the job failure is reported to the user.

Association Aborted The Association is aborted usingdort and the send job is marked as failed. The status meaning is
logged and the job failure reported to the user.

26
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4.2.1.3.3 Activity- Senihg DICOM/DICONDE Obijettisa remote Application Entiip Response to retrieve

requests

This Activity occurs whegfX Softwarepplication éfXAE) sends Image(s) toaher remote Application Entity because
that remote Application Entity has requested that object thgbua GMove (retrieve) request (®Move request
addressed in sectiof.2.1.4.4below).

4.2.1.3.3.1 Description and Sequeng of activities

A-Association Requested
>
A-Association Accepted
€
G-Store- Requested
>
G-Store-Response
€
A-Release Requested
>
A-ReleaseResponse
€
efX Application suite Remote Application Entity

Figure 4: Sequence of events when sendin g DICONDE object (s) to remote AE in response to retrieve request
1 efX Software would receive a retrieve request from a remote Application Entity, once the association is accepte
and the presentation contexts is negotiated, then the efX Software will starding the DICOM objects selected
in a different association as a saberation as specifiedelow (please see sectigh2.1.4.4belowfor more
details).

1 IfefX Softwareuccessfully establishes an association to the remote Application Entity, it will transfer each markec
image one after the other to through an association.

1 The Status of the transfer will be available and reported back to the user.

1 In case ofailure for any reason including unsuccessful status from #&dfe command to the remote Entity,
the operation willterminate,and the user will be informed, and the issue will be logged.

4.2.1.3.3.2 Proposed Presentation context

1 efX Softwaras capable of propos@gthe presentation contexts shown in the following table based on
the DICOM/DICONDE objects being transmitted:

27
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Table 15: Proposed Presentation context for

PresentationContext Table

Abstract Syntax

Name

Computer Radiography Image
Storage

Digital XRay Image StoraggeFor
Presentation

Digital XRay Image StoraggeFor
Processing

Digital Mammography -Ray
Image Strageg for Presentation

Digital Mammography-Ray
Image Storage for Processing

Digital Intrag oral XRay Image
Storagex, for Presentation

Digital Intrag oral XRay Image
Storageg for Processing

Grayscale Softcopy Presentation
State Storage SOP Class

CT Image Storage

Enhanced CT Image Storage

Ultrasound Image Storage

Secondary Capture Image Stora

Multi-frame Single Bit Secondary

Capture Image Storage

Multi-frame Grayscale Byte
Secondary Capture Image storag

Multi-frame Grayscale Word
Secondary Capture Image storac

Multi-frame True Color Secondat
Capture Image Storage

uiD

1.2.840.10008.5.1.4.1.1.1

1.2.840.10008.5.1.4.1.1.1.1

1.2.840.10008.5.1.4.1.1.1.1.1

1.2.840.10008.5.1.4.1.1.1.2

1.2.840.10008.5.1.4.1.11.2.1

1.2.840.10008.5.1.4.1.1.1.3

1.2.840.10008.5.1.4.1.1.1.3.1

1.2.840.10008.5.1.4.1.1.11.1

1.2.840.10008.5.1.4.1.1.2

1.2.840.10008.5.1.4.1.1.2.1

1.2.840.10008.5.1.4.1.1.6.1

1.2.840.10008.5.1.4.1.1.7

1.2.840.10008.5.1.4.1.1.7.1

1.2.840.10008.5.1.4.1.1.7.2

1.2.840.10008.5.1.4.1.1.7.3

1.2.840.10008.5.1.4.1.1.7.4

DICONDE Conformance Statement

Transfer Syntax

Name List

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

Implicit VR
Little Endian

UID List

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

North Star Imaging, Inc. Versior22.

sending objects to a remote AE in r esponse to retrieve request

Role Ext.
Neg.
SCP  None
SCP  None
SCP  None
SCP  None
SCP  None
SCP  None
SCP  None
SCP  None
SCP  None
SCP  None
SCP  None
SCP  None
SCP  None
SCP  None
SCP  None
SCP  None
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4.2.1.3.3.3 SOP Specific Conformance for SOP Classes

1 The table below shows the response behavior fordaksociation initiation policies.
1 Please sed@ablel3: DICOM Command response status handling behavior

The behavior of Storage AE running communication failure isrsuired in the Table below

1 Please se@ablel4: DICOM command communication failure behavior

29
North Star Imaging, Inc. Versior22.



NORTH STAR IMAGING

M

AN IT5 COMPANY DICONDE Conformance Statement
4.2.1.34 Activity- Searching a remote Application Entity

This Activity occurs whesfX Softwarepplication éfXAE)searches DICOM/DIOCNDE objects on another
remote Application Entity.

4.2.1.3.4.1 Description andbequencingf activities

A-Association Requested
>
A-Association Accepted
€
GFind- Requested
>
GFind-Response
€
A-Release Requested
>
A-ReleaseResponse
€
efX Software Application Remote Application Entity

Figure 5: Sequence of events when sendinga C -Find Command to remote AE
The user shall select the Application Entity to search, the level of search (Patient, Study, Series, Image).

The user shall construct the Query through #f¥ Softwareapplication.

efX Softwarewill initiate theassociation with the remote Application Entity.

Once the Association &ccepted efX Softwarewill construct the Query and sends it to the remote Application

Entity.

1 The remote Application Entity will responds with the Query ResultsefX@&oftwareshall present the user with
the Query Results.

1 Once the Query Results are receivefK Softwarawill Release the Association.

= =4 4

4.2.1.3.4.2 ProposedPresentatiorcontext

efX Softwares capable of proposing the presentation contexts shown in the following table:
Table 16 : Proposed Presentation context for ~ searching a remote AE

Presentation Context Table
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Abstract Syntax Transfer Syntax Role Ext.
Neg.
Name uiD Name List UID List
Component Root Query/Retrieve 1.2.840.10008.5.1.4.1.2.1.1 Implicit VR 1.2.840.1008.1.2 s None
Information Model- FIND Little Endian
Study Root QR Information Model 1.2.840.10008.5.1.4.1.22.1 Implicit VR 1.2.840.1008.1.2 S None
FIND Little Endian

4.2.1.3.4.3 SOPRSpecificConformance for SOP Classes

The table below shows the response behavior for the association initiation policies.

Table 17 : DICOM Command response status handling behavior for searching a remote AE

Service Further Meaning Status Code Behavior
Status
Success Success 0000 The operation was performed successfully
* Unable to Process Any other The Association is aborted usingMort and the send job is
status code marked as failedThe status meaning is logged and the job failur

is reported to the user.

The behavior of Storage AE running communication failure is summarized in the Table below

Table 18 : DICOM command communication failure behavior for searching a remote AE

Exception Behavior
Timeout The association is aborted usingdort and the command marked as failure.

Association Aborted The command is marked as failed and the issue is logged and reported to the usel
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4.2.1.3.5 Activity- Retrievingrom remote Application Entity

This Activity occurs when efX Software application (efXeui§ves DICOM/DICONDE objects from a remote
Application entity

4.2.1.3.5.1 Description andequencin@f activities

A-Association Requested

>

A-Association Accepted

efX AE sends query and a
forwarding AE title(@1OVE)

Peer AE sends DICOM objects
through GSTORE sutperation(s)

Peer AE Sends status update
€ periodically

A-Release Reauested

>

A-ReleaseResponse

efX Software Application Remote Application Entity

Figure 6: Sequence of events when sending C -MOVE Command to remote AE
The user shall seleatDICOM object(s) on a remote Application Entity in the efX Software graphical user interface

The usewould requesto retrieve selected DICOM objects

efX Software will initiate the association with the remote Application Entity.

Once the Association is accepted, efX Software will construcCié©VEcommandand sends it to the remote
Application Entity.

The remote Application Entity will responds witliwarding the DICOM object(s) selectedie efXAE.

Once theDICOMobject(s) selected have beeatrieved, efX Software will Release the Association.

= =4 -4 =

= =4

4.2.1.3.5.2 ProposedPresentatiorcontext

efX Software is capable of proposing the presentation contexts shown in the following table:
Table 19 : Proposed Presen tation context for retrieving from remote AE

Presentation Context Table
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Abstract Syntax Transfer Syntax Role Ext.
Neg.
Name uiD Name List UID List
Component Root Query/Retrieve 1.2.840.10008.5.1.4.1.2.1.2 Implicit VR 1.2.840.1008.1.2 SCU None
Information Model- MOVE Little Endian
Study Root Query/Retrieve 1.2.840.10008.5.1.4.1.2.2.2 Implicit VR 1.2.840.1008.1.2 SCU None
Information Model- MOVE Little Endian

4.2.1.3.5.3 SORSpecificConformance for SOP Classes

The table below shows the response behavior for the association initiation policies.

Table 20 : DICOM Command response status handling behavior for retrieving from remote AE

Service FurtherMeaning Status Code Behavior
Status
Success Success 0000 The operation was performed successfully
* Unable to Process Any other The Association is aborted usingMort and the send job is
status code marked as failed. The status meaning is logged angbtnéailure

is reported to the user.

The behavior of Storage AE running communication failure is summarized in the Table below

Table 21 : DICOM command communication failure behavior for retrieving from remote AE

Exception Behavior
Timeout The association is aborted usingdort and the command marked as failure.
Association Aborted The command is marked as failed and the issue is logged and reported to the user.

4.2.1.4 AssociatioAcceptance Policy

42.1.4.1 Activity- Receiving>Echofrom a remote Application Entity

This Activity occurs wheefX Softwareapplication éfXAE) receives aEcho command from another remote
Application Entity
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4.2.1.4.1.1 Description andGequencingf activities

A-Association Requested
€
A-Association Accepted
>
GEcho- Requested
€
GEcho-Response
>
A-Release Requested
€
A-ReleaseResponse
>
efX Software Application Remote Application Entity

Figure 7: Sequence of events when recieving C-Echo command from remote AE
1 Remote Application Entity requests an association with efX Software.

1 efX Software look up the IP and the Application Entity (AE) title from the list of approeed Wpplication
Entity (AE) titles, if a match is found, efX Software sends an Association acceptance PDU to the remc
PLILIX AOFGA2Y 9yGAGeT LF F YIFIGOK gl ayQi F2dzyRZ ST
Application Entity.

T Remot Application Entitgends €Echo command tefX Software

1 efX Softwareesponds to the €&Echo command to the remote Application Entity,

1 Peer AplicationEntity releaseghe association.

efX Software may reject an Association attempt from a peer Applic&idity for the reason presented below:
1 The Called AE Title not recognizgtihe Association Request contained an unrecognized called AE Title.
f ¢KS aa20AFGA2y NBIljdSaid O2dzZ RyQid o6S LI NESR®
4.2.1.4.1.2 ProposedPresentatiorcontext

efX Softwares capable of proposing the presentation contexts shown in the following table:
Table 22 : Proposed Presentation context for  receiving C -Echo from a remote AE

Presentation Context Table
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Abstract Syntax Transfer Syntax Role Ext. Ng.
Name uiD Name List UID List
Verification 1.2.840.10008.1.1 Implicit VR Little 1.2.840.1008.1.2 SCP  None
Endian

4.2.1.4.1.3 SOP Specific ConformarioeSOP Classes

The table below shows the response behavior for the association initiation policies.

Table 23 : DICOM Command response status handling behavior for receiving C -Echo from aremote AE

Service Further Meaning Status Code Behavior
Status
Success Success 0000 The Echo is successfully completed
Any Any other thanSuccess Any The Association is aborted usingMort and the request fails.

Table 24 ;: DICOM command communication failure behavior for receiving C -Echo from aremote AE

Exception Behavior
Timeout The association is abortaging AAbort and the command marked as failure.
Association Aborted The command is marked as failed and the issue is logged and reported to the user.
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4.2.1.4.2 Activity- ReceivinddICOM/DICONDE objeatsd storage commitment requests

This Activity occurs whegfX Softwarepplication €fXAE), acting as an SGEceives images and storage
commitment requests.

4.2.1.4.2.1 Descriptiorand Sequencing of activities

€ A-Association Requested
A-Association Accepted >
(Peer AE sends composite SOP Instan
Peer AE Requests Storage
< Commitment of Composite SOP
efX Software Sends Storage
Commitment responses N
A-Release Requested
€
A-ReleaseResponse >
efX Software Application Remote Application Entity

Figure 8: Sequence of events when recieving DICONDE object (s) from remote AE

The following sequence constraints illustrated above, apply to the STORBBEAE for handling Storage
Commitment Push Model Requests over the original Association:
1 Peer AE opens an Association with the STORSGFEAE.
Peer AE sends zero or more Composite SOP Instances.
Peer AE requests Storage Commitrthef Composite SOP Instance(s).
STORAGECP AE sendmfge Commitment Push Model Notification request from peer AE.
Peer AE closes the association.

= =4 4

efX Softwarenay reject an Association attempt from a peer Application Entity for the reason presented below:

1 The Called AE Title not recognizgtihe Associabh Request contained an unrecognized called AE Title.
f ¢KS aa20AFGA2y NBljdsSaid O2dzZ RyQid o6S LI NESR®
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efX Softwares capable of proposing the presentation contexts shown in the following table:

Table 25 : Proposed Presentation context for

receiving DICOM/DICONDE objects

Presentation Context Table

Abstract Syntax Transfer Syntax Role Ext.
Neg.
Name uiD Name List UID List

Computer Radiography Image  1.2.840.10008.5.1.4.1.1.1 Implicit VR 1.2.840.1008.1.2 SCP  None
Storage Little Endian

Digital XRay Image StorageFor 1.2.840.10008.5.1.4.1.1.1.1 Implicit VR 1.2.840.1008.1.2 SCP None
Presentation Little Endian

Digital XRay Image StoraggFor  1.2.840.10008.5.1.4.1.1.1.1.1 Implicit VR 1.2.840.1008.1.2 SCP  None
Processing Little Endian

Digital Mammography -Ray 1.2.840.10008.5.1.4.1.1.1.2 Implicit VR 1.2.840.1008.1.2 SCP  None
Image Storage for Presentation Little Endian

DigitalMammography »Ray 1.2.840.10008.5.1.4.1.1.1.2.1 Implicit VR 1.2.840.1008.1.2 SCP  None
Image Storage for Processing Little Endian

Digital Intrag oral XRay Image 1.2.840.10008.5.1.4.1.1.1.3 Implicit VR 1.2.840.108.1.2 SCP  None
Storagex, for Presentation Little Endian

Digital Intrag oral XRay Image 1.2.840.10008.5.1.4.1.1.1.3.1 Implicit VR 1.2.840.1008.1.2 SCP  None
Storage for Processing Little Endian

Grayscale Softcopy Presentation 1.2.840.10008.5.1.4.1.1.11.1 Implicit VR 1.2.840.1008.1.2 SCP  None
State Storage SOP Class Little Endian

CT Image Storage 1.2.840.10008.5.1.4.1.1.2 Implicit VR 1.2.840.1008.1.2 SCP  None
Little Endian

Enhanced CT Image Storage 1.2.840.10008.5.1.4.1.1.2.1 Implicit VR 1.2.840.1008.1.2 SCP  None
Little Endian

Ultrasound Image Storage 1.2.840.10008.5.1.4.1.1.6.1 Implicit VR 1.2.840.1008.1.2 SCP  None
Little Endian

Secondary Capture Image Stora( 1.2.840.10008.5.1.4.1.1.7 Implicit VR 1.2.840.1008.1.2 SCP  None
Little Endian

Multi-frame Single Bit Secondary 1.2.840.10008.5.1.4.1.1.7.1 Implicit VR 1.2.840.1008.1.2 SCP  None
Capture Image Storage Little Endian

Multi-frame Grayscale Byte 1.2.840.10008.5.1.4.1.1.7.2 Implicit VR 1.2.840.1008.1.2 SCP  None
Secondary Capture Image storac Little Endian

Multi-frame Grayscale Word 1.2.840.10008.5.1.4.1.1.7.3 Implicit VR 1.2.840.1008.1.2 SCP  None
Secondary Capture Image storac Little Endian
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Multi-frame True ColoSecondary 1.2.840.10008.5.1.4.1.1.7.4 Implicit VR 1.2.840.1008.1.2 SCP  None
Capture Image Storage Little Endian

4.2.1.4.2.3 SOP Speciftconformancdor SOP Classes

The table below shows the response behavior for the association initiation policies.
Table 26 : DICOM Command response status handling behavior for receiving DICOM/DICONDE objects

Service Further Meaning Status Code Behavior
Status
Success Success 0000 The operation was performed successfully
Error Unable to create newbject AAO01 The Association is aborted usingMort and the send job is
for this SOP class marked as failed. The status meaning is logged and the job failt

is reported to the user.

Error Timebased request received  AA03 The Association is aborted usingdMort and the send job is
for a nontime based original marked as failed. The status meaning is logged and the job failt
SOPClas is reported to the user.

Error Invalid Request AAO4 The Association is aborted usingMort and the send job is

marked as failed. The status meaning is logged and the job failt
is reported to the user.

* Unable to Process Any other The Association is aborted usingdort and the send job is

status code marked as failed. The status meaning is logged and thegjolrd
is reported to the user.

Table 27: DICOM command communication failure behavior for receiving DICOM/DICONDE objects

Exception Behavior
Timeout The association is aborted usingMort and the command marked &ailure.
Association Aborted The command is marked as failed and the issue is logged and reported to the user.
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4.2.1.4.3 Activity- Receivingsearch requests

1 This Activity occurs whegfX Softwareapplication €fXAE), acting as an BCeceives a &IND PDU
(Search request) including a Query, a search root type.

1 efX Software will respond with a list of Datasets that match the query submitted by the remote
Application Entity.

4.2.1.4.3.1 Descriptiorand Sequencing of activities

€ A-Association Requested
A-Association Accepted >
Peer AE sends query
€
efX Software sends query
matches
>
A-Release Requested
€
A-ReleaseResponse >
efX Software Application Remote Application Entity

Figure 9: Sequence of events when when recieving C-FIND command from remote AE

The following sequence constraints illustrated abadescribes how theefX AE hantes responding to search
requests fronremote Application Entities:

1 Peer AEequestsan Association witthe efXAE.

1 If the association is accepted, the Peer AE sends the query to the efX AE.

1 The efX AE will search its local database, and respondswititia collection of PDU that contains the
matching responses to the submitted queries.

1 efX AE will release the association.

efX Softwaranay reject an Association attempt from a peer Application Entity fofahewing reason:

1 The Called AE Title not recognizgtihe Association Request contaih@n unrecognized called AE Title.

f ¢KS aa20AFGA2y NBljdsSaid O2dzZ RyQi o6S LI NESR®
4.2.1.4.3.2 AcceptedPresentatiorcontexts

efX Softwaras capable of proposing the presentation contexts shown in the following table:
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Table 28 : Proposed Presentat ion context for Receiving s earch requests

Presentation Context Table

Abstract Syntax Transfer Syntax Role Ext.
Neg.
Name uiD Name List UID List
Component Root Query/Retrieve 1.2.840.10008.5.1.4.1.21.1 Implicit VR 1.2.840.1008.1.2 SCP  None
Information Model- FIND Little Endian
Study Root QR Information Model  1.2.840.10008.5.1.4.1.2.2.1 Implicit VR 1.2.840.1008.1.2 SCP  None
FIND Little Endian

4.2.1.4.3.3 SOP Specificonformancdor SOP Classes

The table below shows the response behavior for the association initiation policies.

Table 29 : DICOM Command response status handling behavior for receiving search requests

Service Further Meaning Status Code Behavior
Status
Success Success 0000 The operation was performed successfully
Refused Out of Resources Unableto  A701 The Association is aborted usingdort and the send job is
Calculate number of matches marked as failed. The status meaning gged and the job failure

is reported to the user.

Error Timebased request received  AA03 The Association is aborted usingMort and the send job is
for a nontime based original marked as failed. The status meaning is logged and the jobdaill
SOPClass is reported to the user.

Error Invalid Request AA04 The Association is aborted using®Mort and the send job is

marked as failed. The status meaning is logged and the job failt
is reported to the user.

* Unable to Process Any other The Association is aborted usingdMort and the send job is
status code marked as failed. The status meaning is logged and the job faill
is reported to the user.

Table 30: DICOM command communication failure behavior for receiving s earch re quests

Exception Behavior
Timeout The association is aborted usingMyort and the command marked as failure.
Association Aborted The command is marked as failed and the issue is logged and reported to the user.
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Activity- Receiing retrievalrequests
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This Activity occurs whegfX Softwareapplication €fXAE), acting as an BGeceivegequests to send
DICOM/DIOCNDE objects to another remote Application entity.

4.2.1.4.4.1 Descriptiorand £quencing of activities

A-Association Requested

A-Association Accepted >

Peer AE sends query and remote
AE title(GMOVE)

€

efX AE sends DICOM objects throu
C-STORE sutiperation(s) 5

efX Software Sends status
update after each transmitted >

A-Release Reauested

A-ReleaseResponse

efX Software Application

Figure 10: Sequence of events when

Remote Application Entity

recieving retreive requests

The following sequence constraints illustrated above, apply tcefXAE for handlindhe receiving of retrieval
requests from other Application Entity-{@OVE requests)

1
1
1

M

Peer AE requests an Association with the efX AE.
If the association is accepted, tReer AE sends the queand the retrieve requedb the efX AE.

The efX AE will search its local datab&sefind matching objects, and will send them on a separate
association(s) to the forwarding Application Entity described in the retrieve requesiA(gadty - Sendng
DICOM/DICONDE Objetiisa remote Application Entityn Response to retrieve requets

efX AE will send storage commitments update after each DID@MDNDE object has been processed over
the initial opened association according to the standard communication-ldO¥E operation.

Peer remote Application Entity will release the Association when done.

efX Software may reject an Association attempt frameer Application Entity for the following reason:

1 The Called AE Title not recognizgtihe Association Request contained an unrecognized called AE Title.

North Star Imaging, Inc. Versior22.
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4.2.1.4.4.2 AcceptedPresentatiorcontexts

efX Softwares capable of proposing the presentation contexts shown in the following table:
Table 31 : Proposed Presentation context for ~ receiving retrieval requests

Presentation Context Table

Abstract Syntax Transfer Syntax Role Ext.
Neg.
Name uiD Name List UID List
Component Root Query/Retrieve 1.2.840.10008.5.1.4.1.2.1.2 Implicit VR 1.2.840.1008.1.2 SCP  None
Information Model- MOVE Little Endian
Study Root Query/Retrieve 1.2.840.10008.5.1.4.1.2.2.2 Implicit VR 1.2.840.1008.1.2 SCP  None
Information Model- MOVE Little Endian

4.2.1.4.4.3 SOP Specificonformancdor SOP Classes

The table below shows the response behavior for the association initiation policies.

Table 32 : DICOM Command response status handling behavior ~ for receiving retrieval requests

Service Further Meaning Status Code Behavior
Status
Success Success 0000 The operation was performed successfully
Refused Out of Resources Unableto  A701 The Association is aborted usingMort and the send job is
Calculate number of matches marked as failed. The status meaning is logged and the job faill

is reported to the user.

Refused Out Of Resources Unableto  A702 The Association is aborted usingdMort and the send job is
perform suboperations marked as failed. The status meaning is logged and the job failt
is reported to the user.

Refused Move Destination Unknown A801 The Association is aborted usingdMort and the send job is
marked as failed. The stataseaning is logged and the job failure
is reported to the user.

Error Identifier does not match SOP A900 The Association is aborted usingdort and the send job is
Class marked as failed. The status meaning is logged and the job failt
is reported to tte user.

Error None of the frames requested AAQ00 The Association is aborted usingdort and the send job is
were found in the SOP Instanc marked as failed. The status meaning is logged and the job fail
is reported to the user.

Error Timebased requst received AA03 The Association is aborted usingMort and the send job is
for a nontime based original marked as failed. The status meaning is logged and the job failt
SOPClass is reported to the user.
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Error Invalid Request AAO04 TheAssociation is aborted usingAbort and the send job is
marked as failed. The status meaning is logged and the job failt
is reported to the user.

Error Suboperations terminated due FEOO The Association is aborted usingMort andthe send job is
to Cancel Indication marked as failed. The status meaning is logged and the job failt
is reported to the user.

Error Suboperations Complete one B000 The Association is aborted usingMort and the send job is
or more failures or warnings marked adailed. The status meaning is logged and the job failui
is reported to the user.

* Unable to Process Any other The Association is aborted usingMort and the send job is
status code marked as failed. The status meaning is logged and the job failt
isreported to the user.

Table 33: DICOM command communication failure behavior for receiving retrieval requests

Exception Behavior
Timeout The association is aborted usingMyort and the command marked as failure.
Association Aborted The command is marked as failed and the issue is logged and reported to the user.
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4.3 Network Interfaces

efX Softwaraises DICOM V3.0 TCP/IP Network Communication standard as defined in PS 3.8 section of the
DICOM Standard.

4.3.1 Physical Network Interface
Table 34 : Supported Physical Network Interfaces
Ethernet 1000baseT

Ethernet 100baseT

Ethernet DbaseT

1 efX Softwaralepends on the operating system ability to communicate over the physical Network interface.
1 Windows7, 8, 8.1, and 10 are thanly operating systesisupported by theefX Softwargoroduct family.

4.3.2 Additional Protocols
Not Applicable
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4.4 Configuration

pufi
(0p))
—
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time of installation. Issues concerning shall be addressed in this section.

44.1 AE Title / Presentation Address Mapping

An importantinstallation issue is the translation from AE Title to Presentation Address. How this is to be
performed shall be described in this section

4.4.1.1 Local AE Titles

The table below shows the default preconfigured AE Title Configuration. It is advised that ticeisteenize
those settings per installation.

Table 35 : AE Title Configuration Table
Application Entity Default AE Title Default TCP/IP port

efX SoftwareApplication Entity Title My AE_Title 104

4.4.1.2 Remote AE TitleFresentation Address Mapping
Configuration of the remote AET port number, IP addresses and capabilities is specified here.
44121 Remote SCP 1

Remote AE Titles, TCP/IP Addressed and ports can be configured though the DICONDE configuratiefXpage in
Software
efX Softwargequires the following items for remote SCP / SCU configuration node :
1 AE Title
1 TCP/IP address
1 Port number

4.4.2 Parameters

The table below shows important parameters of the system, as well as indicates which parameters are
configurable by the user:

Table 36 : Configuration Parameters Table
Parameter Configurable Default Value

(Yes / NO)

General Parameters

Timeout waiting for acceptance or rejection response to an Association NO 10 seconds
Open Request

General DIMSEvel timeout values NO No Timeout
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Timeout waiting for response to TCP/IP connect request (exel time NO
out)
Maximum number of simultaneous Associations NO

AE Specific Parameters

Maximum PDU Size that AE can receive NO
Maximum PDU Size that AE can Send NO
Listening port YES
Default AE Title YES
Default Transfer syntax NO

North Star Imaging, Inc. Versior22.

DICONDE Conformance Statement

No Timeout

Maximum number allowed by
operating system

28,672
28,672

104

My AE_Title

Implicit VR Little Endian
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5

Media Interchange

5.1 Implementation Model

The implementation Model shall identify the DICOM Application Entities in a specific implementation and relate

the Application Entities to Re&Vorld activities.

51.1 Application Data Flow Diagram

efX Software
Application

N
efX v

Export DICOM

. — — — { NsIDICOM o External
Objects to_External Application |
Media Entity Medium

Figure 11: Implemented application data f low diagram

TheefXexports images and Presentation States to external media storage (e.g.: DVD, CD, Flash drives, netwt
f20FGA2yaz SGOX0o

It is associated with the local reabridactivi 1 @ @9 ELIR NI 5L/ ha 206285004 (2 SE
GOELRNI 5L/ ha 262S8S0Ga G2 SEGSNYIt YSRAIFE Aa LISNF?2
series, instances (images or presentation states).

5.1.2 Functional Definitions of AEs

= =4 4

5.1.2.1 Functional Defitions ofefXApplication Entity

The user shall select the images, Presentation states, Volumes to be exported.
The user shall click on the export Media Icon.

The user shall chose the type of external media desired, and initiate export Job
The contents ofhe DICOM/DICONDE objects will be written on the external Media.

5.1.3 Sequencing of Re®Vorld Activities

At least one image or presentation state must exist and be selected before export job can be invoked. The operat

can insert / mount / make available exteal media at any time before or after invocation of the export job.
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TheefX Application Entity will wait indefinitely for a media to be inserted, made available or mounted before
starting the write process.

514 File Meta Information for Implementation Classi&/ersion

The implementation information written to the File Meta Header in each file is:
Table 37 : Implementation information  written to the File Meta Header
Implementation Class UID 1.2.840.800.635.8392.78.83.73

Implementation Version Name efX Software2.4.0

48
North Star Imaging, Inc. Versior22.



NORTH STAR IMAGING

Mei

AN IT5 COMPANY DICONDE Conformance Statement

5.2 AE Specifications

5.2.1 efXApplication Entity Specifications
efXprovides standard conformance to the DICOM Interchange Option of the Media Storage Service Class.

The application profiles and roles are listed below:

Table 38 : Application profiles and roles

Application ProfileSupported RealWorld Activity Role SC option
STBGENCD Export to CER / DVD R FSC Interchange
STBGENDVD Exportto CER / DVD R FSC Interchange
STBGENCD Load Directory of File FSU
STBGENDVDRAM Load Directory of File FSU

5.2.1.1 RealWorldActivities

52111 Activity¢ Export to CER

1 TheefXacts as an FSC using the interchange option when requested to export SOP instances form the loc
database to a CB or a DVER medium.

1 A Dialog will be presented allowing the user to modify the suggested nastaand provides control over
the available media capacity.

9 Ifthe contents of the current selection do not fit on a single media, the user will be alerted to modify content
and try again.

1 The contents of the export job will be written together with @mesponding DICOMDIR to a singéssion
CD /DVD.

5.2.1.1.1.1 Media Storage Application Profile

TheefXsupports STESENCD and SFGENDVD Application Profiles.

5.2.1.1.1.2 Options

TheefXsupports the SOP Classes and Transfer Syntaxes listed in the Table below:
Table 39 : SOP Classes and Transfer Syntaxes for Activity

Information Object Definition SOP Class UID Transfer Syntay Transfer Syntax UIL
Computer Radiogrdyy Image Storage 1.2.840.10008.5.1.4.1.1.1 Implicit VR Little 1.2.840.1008.1.2
Endian
Digital XRay Image StoraggFor 1.2.840.10008.5.1.4.1.11.1 Implicit VR Little 1.2.840.1008.1.2
Presentation Endian
Digital XRay Image StorageForProcessing 1.2.840.10008.5.1.4.1.1.1.1.1 Implicit VR Little 1.2.840.1008.1.2
Endian
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Digital Mammography-Ray Image Storage 1.2.840.10008.5.1.4.1.1.1.2
for Presentation

Digital Mammography -Ray Image Storage 1.2.840.10008.5.1.4.1.1.1.2.1
for Processing

Digital Intrag oral XRay Image Storaggfor  1.2.840.10008.5.1.4.1.1.1.3
Presentation

Digital Intrag oral XRaylmage Storage for  1.2.840.10008.5.1.4.1.1.1.3.1
Processing

Grayscale Softcopy Presentation State 1.2.840.10008.5.1.4.1.1.11.1
Storage SOP Class

CT Image Storage 1.2.840.10008.5.1.4.1.1.2

Enhanced CT Image Storage 1.2.840.10008.5.1.4.1.1.2.1

Ultrasound Image Storage 1.2.840.10008.5.1.4.1.1.6.1

Secondary Capture Image Storage 1.2.840.10008.5.1.4.1.1.7

Multi-frame Single Bit Secondary Capture 1.2.840.10008.5.1.4.1.1.7.1
Image Storage

Multi-frame Grayscale Byte Secondary 1.2.840.10008.5.1.4.1.1.7.2
Capture Image storage

Multi-frame Grayscale Word Secondary 1.2.840.10008.5.1.4.1.1.7.3
Capture Image storage

Multi-frame True Color Secondary Capture 1.2.840.10008.5.1.4.1.1.7.4
Image Storage

52112 Activity¢ Load File or Directory
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Implicit VR Little
Endian

Implicit VR Little
Endian

Implicit VR Little
Endian

Implicit VR Little
Endian

Implicit VR Little
Endian

Implicit VR Little
Endian

Implicit VR Little
Endian

Implicit VR Little
Endian

Implicit VR Little
Endian

Implicit VR Little
Endian

Implicit VR Little
Endian

Implicit VR Little
Endian

Implicit VR Little
Endian

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

1.2.840.1008.1.2

When a DICOMDIR is loaded, it will be imported to the local database, mag e navigated through the local

database.

5.3 Augmentedand Private Application Profiles

There are no augmented or private profiles implemented.

North Star Imaging, Inc. Versior22.
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6 Support of Character Sets

efX SoftwardDICOM Application supports the following character set:

Table 40 : Character sets supported
Character Set Description ISO Registration Number

ISO_IR 100 Latin Alphabet No. 1 splementary set ISO_IR 100
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7 Security

efX Softwaraloes not support any specific security measures.

It is assumed thaefX Softwards used within a secured environment. It is assumed that a secured environment
includes at minimum:

9 Firewall or router protections to ensure that only @pved external hosts have network accessefiX

Software
9 Firewall or router protections to ensure thatX Softwarenly has networlaccess to approved external hosts

and services.
1 Any communication with external hosts and services outside the locallye environment usappropriate

secure network channels (e.g. such as a Virtual Private Network (VPN))
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8 Annexes

8.1 10D Contents

8.1.1 Created SOP Instance(s)

This Section specifies each 10D created. It is also specifies the Attribute Name tag, VR and WWaiee The
should specify the range and source.

Abbreviations used for the tables are:

VNAR; Value Not Always Present (attribute sent zero length if no value is present)
ANAPg Attribute Not Always Present

ALWAY § Always present with a value

EMPTY Attribute is sent without a value

Abbreviations used for the source of the data values in the tables are:

USER the attribute value source is from User input
AUTQx the attribute value is generated automatically

CONFI@ the attribute value source is a ofigurable parameter

8.1.1.1 Computed Radiography IOD

Table 41 : Computed Radiography 10D

DICOM Module DICONDE Module Reference Presence
of Module
Patient Component Table45: Patient / Component Module Of Created SOP ALWAYS
Instances
General Study Component Study Table46 : Component Study Module ALWAYS
General Series Component Series Table47: Component Series Module ALWAYS
CR Series NDE CR Series Table43: CT Image Storage |0&ble 50 : NDE CR ALWAYS
Series Module Attributes
General Equipment NDE Equipment Table48: NDE Equipment Module ALWAYS
Image Pixel Image Pixel Table49: Image Pixel Module ALWAYS
Presentation Stte Presentation State Table54 : Presentation State Module ANAP
Display Area Table55: Displayed Area Module ANAP
Graphic Annotation Table56 : Graphic Annotation Module ANAP
Graphic Layer Table57 : Graphic Layer Module ANAP
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Softcopy Presentation Table58: SoftCopy Presentation LUT Module ANAP
LUT
SOP Common SOP Common Table59: SOP Common Module ALWAYS
8.1.1.2 Digital XRay Image Storage
Table 42 : Digital X -Ray Image Storage
DICOM Module DICONDE Module Reference Presence
of Module
Patient Component Table45: Patient / Component Module Of Created SOP ALWAYS
Instances
General Study Component Study Table46: Component Study Module ALWAYS
General Series Component Series Table47: Component Series Module ALWAYS
Gereral Equipment NDE Equipment Table48: NDE Equipment Module ALWAYS
DX Detector NDE DX Detector Table51: NDE DX Detector Module Attributes ANAP
Image Pixel Image Pixel Table49: Image Pixel Module ALWAYS
Presentation State Presentation State Table54 : Presentation State Module ANAP
Display Area Table55: Displayed Area Module ANAP
Graphic Annotation Table56 : Graphic Annotation Module ANAP
Graphic Layer Table57: Graphic Layer Module ANAP
Softcopy Presentation Table58: SoftCopy Presentation LUT Module ALWAYS
LUT
SOP Common SOP Common Table59: SOP Common Module ALWAYS
8.1.1.3 CT Image Storage IOD
Table 43 : CT Image Storage |OD
DICOM Module DICONDE Module Reference Presence
of Module
Patient Component Table45: Patient / Component Module Of Created SOP ALWAYS
Instances
General Study Component Study Table46 : Component Study Module ALWAYS
General Series Component Series Table47: Component Series Module ALWAYS
General Equipment NDE Equipment Table48: NDE Equipment Module ALWAYS
CT Inage NDE CT Image Table52: NDE CT Image Module Attributes ALWAYS
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Image Pixel

Presentation State

SOP Common

Image Pixel
Presentation State
Display Area
GraphicAnnotation

Graphic Layer

Softcopy Presentation

LUT

SOP Common

DICONDE Conformance Statement

Table49: Image Pixel Module
Table54 : Presentation State Module
Table55: Displayed Area Module
Table56 : Graphic Annotation Module
Table57: Graphic Layer Module

Table58: SoftCopy Presentation LUT Module

Table59: SOP Common Module

ALWAYS

ANAP

ANAP

ANAP

ANAP

ANAP

ALWAYS

8.1.1.4 Grayscal&oftcopy Presentation State IOD

Table 44 : Grayscale Softcopy Presenation State I0D

IE

Patient

Study

Series

General Equipment

Presentation State

Module

Patient

General Study
General Series

Presentation Series
NDE Equipment
Presentation State
Display Area

GraphicAnnotation

Graphic Layer

Softcopy Presentation

LUT

SOP Common

Reference
Table45: Patient / Component Module Of
Created SOP Instances
Table46: Component Study Module
Table47: Component Series Module
Table53: Presentation Series Module
Table48: NDE Equipment Module
Tableb54: Presentation State Module
Table55: Displayed Area Module

Table56 : Graphic Annotation Module

Table57 : Graphic Layer Module

Tableb8: SoftCopy Presentation LUT Module

Table59: SOP Common Module

Presence of
Module

ALWAYS

ALWAYS
ALWAYS

ALWAYS

ALWAYS
ALWAYS
ALWAYS

Only if Graphic
Annotation are
Present

Only if Graphic
Annotation are

present

ALWAYS

ALWAYS

8.1.1.5 Common Modules
Table 45 : Patient / Component Module Of Created SOP Instances

DICOM Attribute

Name

DICONDAttribute

Name

Tag VR Value

North Star Imaging, Inc. Versior22.
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trdASyGQa bl
Patient ID

Other Patient IDs

Other Patient Names

tFdASyiQa . A

tlGASyiQa {8

Patient Comments

Component Name
Component ID Number
Other Component IDs
Other Component Names

Component Manufacturing
Date

Components Notes

Table 46 : Component Study Module

DICOM Attribute
Name

Study Instance UID
Study Date

Study Time

Referringt K& & A OA |
Study ID

Physicians of Record

brYS 27
Reading Study

t Kéa

Accession Number
Study Description

Examination Notes

DICONDAttribute
Name

Study Instance UID

Study Date

Study Time

Component Owner Name
Study ID

Inspecting Company Name

Certifyinglnspector Name

Accession Number
Study Description
Examination Notes

Expiry Date

Table 47 : Component Series Module

DICOM Attribute
Name

Modality

Series Instance UID
Series Number
Series Date

Series Time

DICONDZRttribute
Name

Modality

Series Instance UID
Series Number
Series Date

Series Time

0010,0010
0010,0020
0010,1000
0010,1001

0010,0030

0010,0040

0010,4000

Tag

0020,000D
0008,0020
0008,0030
0008,0090
0020,0010
0008,1048

0008,1060

0087,0050
0008,1030
0032,4000

0009,xx20

Tag

0008,0060
0020,000E
0020,0011
0008,0021

0008,0031

PN
LO
LO
PN

DA

CS

LT

VR

ul

DA
™
PN
SH
PN

PN

SH
LO
LT

DA

VR

Cs

ul

DA

™
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User Input
User Input
Auto Generated
Auto Generated

Auto Generated

Auto Generated

Auto Generated

Value

Auto Generated
Auto Generated
Auto Generated
User Defined
User Input
User Input

User Input

Auto Generated
User Input
User Input

User Input

Value

Auto Generated
Auto Generated
Auto Generated
Auto Generated

Auto Generated

North Star Imaging, Inc. Versior22.

ALWAYS
ALWAYS
ANAP
ANAP

ALWAYS

ALWAYS

ANAP

Presence
of Value

ALWAYS
ALWAYS
ALWAYS
ALWAYS
ALWAYS
ANAP

ANAP

ALWAYS
ANAP
ANAP

ANAP

Presence
of Value

ALWAYS
ALWAYS
ALWAYS
ANAP

ANAP

User
User
Auto
Auto

Auto

Auto

Auto

Source

Auto
Auto
Auto
User
User
User

User

Auto
User
User

User

Source

Auto
Auto
Auto
Auto

Auto
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SeriesDescription Series Description 0008,103E LO  User Input ANAP User
Inspector Name Inspector Name 0008,1050 PN  User Input ANAP User
Operator Name Operator Name 0008,1070 PN  User Input ANAP User

Environmental Conditions 0009,xx40 ST User Input ANAP User
Actual Environmental 0009,xx10 ST User Input ANAP User
Conditions
Table 48 : NDE Equipment Module
DICOM Attribute DICONDEt(tribute Tag VR Value Presence Source
Name Name of Value
Software Versions Software Versions 0018,1020 LO  Auto Generated ALWAYS Auto
Manufacturer Manufacturer 0008,0070 LO  Auto Generated ALWAYS Auto
Company Name Company Name 0008,0080 LO  User Input ANAP User
Company Address Company Address 0008,0081 ST  User Input ANAP User
Station Name Station Name 0008,1010 SH  User Input ANAP User
Department Name Department Name 0008,1040 LO  User Input ANAP User
al ydzF I OGdzNBN. al ydzF I O dzNB NI 0008,1090 LO  User Input ANAP User
Name
DeviceSerial Number Device Serial Number 0018,1000 LO  User Input ANAP User
Scanner ID Scanner ID 0018,1008 LO  Auto Generated ANAP Auto
Spatial Resolution SpatialResolution 0018,1050 ST User Input ANAP User
Date Of Last Calibration Date Of Las€alibration 0018,1200 DA  Auto Generated ANAP Auto
Time Of Last Calibration Time Of Last Calibration 0018,1201 TM  Auto Generated ANAP Auto
Pixel Padding Value Pixel Padding Value 0028,0120 US  User Input ANAP User
ss

Table 49 : Image Pixel Module

DICOM Attribute DICONDAttribute Tag VR Value Presence Source
Name Name of Value
Pixel Data Pixel Data 7FE0,0010 OW  The pixel Data ALWAYS Auto
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8.1.1.6 Computed Radiography Module
Table 50 : NDE CR Series Module Attributes

DICOM Attribute DICONDAttribute Tag VR Value Presence Source
Name Name of Value
Part Examined Part Examined 0018,0015 CS User Input ALWAYS User
View Position View Position 0018,5101 CS User Input ALWAYS User
Filter Type Filter Type 0018,1160 SH Userlnput ANAP User
Collimator / grid name Collimator / grid name 0018,1180 SH User Input ANAP User
Focal Spot Focal Spot 0018,1190 DS User Input ANAP User
Plate Type Plate Type 0018,1260 SH User Input ANAP User
Phosphor Type Phosphor Type 0018,1261 LO User Input ANAP User
8.1.1.7 Digital Xray ImageStorage Modules
Table 51 : NDE DX Detector Module Attributes
DICOM Attribute DICONDAttribute Tag VR Value Presence Source
Name Name of Value

Detector Type Detector Type 0018,7004 CSs Auto Generated ALWAYS Auto
Detector Configuration Detector Configuration 0018,7005 CS Auto Generated ANAP Auto
Detector Description Detector Description 0018,7006 LT Auto Geneated ANAP Auto
Detector Mode Detector Mode 0018,700A LT Auto Generated ANAP Auto
Detector ID Detector ID 0018,7008 SH Auto Generated ANAP Auto
Detector Binning Detector Binning 0018,701A DS Auto Generated ANAP Auto
Detectora | Y dzF I Ol 558G SO0 2NJ al yc¢ 0018,702A LO Auto Generated ANAP Auto
Name Name

Detector Manufacturer Detector Manufacturer 0018,702B LO Auto Generated ANAP Auto
Model Number Model Number

Sensitivity Sensitivity 0018,6000 DS Auto Generated ANAP Auto
Field of View Shape Field of View Shape 0018,1147 CS Auto Generated ANAP Auto
Field of View Dimension(s) Field of View Dimension(s) 0018,1149 IS Auto Generated ANAP Auto
Field of View Origin Field of View Origin 0018,7030 DS Auto Generated ANAP Auto
Field of View Rotation Field of View Rotation 0018,7032 DS Auto Generated ANAP Auto
Field of View Horizontal Flij Field of View Horizontal Flip 0018,7034 CSs Auto Generated ANAP Auto
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Imager Pixel Spacing Imager Pixel Spacing 0018,1164 DS Auto Generated ALWAYS Auto
Detector Element Physical Detector Element Physical 0018,7020 DS Auto Generated ANAP Auto
Size Size
Detector Element Spacing Detector Element Spacing 0018,7022 DS Auto Generated ANAP Auto
Detector Active Shape Detector Active Shape 0018,7024 CS Auto Generated ANAP Auto
Detector Active Detector Active 0018,7026 DS Auto Generated ANAP Auto
Dimension(s) Dimension(s)
Detector Active Origin Detector ActiveOrigin 0018,7028 DS Auto Generated ANAP Auto
8.1.1.8 CT Image Storage Module
Table 52 : NDE CT Image Module Attributes
DICOM Attribute DICONDAEt(tribute Tag VR Value Presence Source
Name Name of Value
Image Type Image Type 0008,0008 CS Auto Generated ALWAYS Auto
Samples Per Pixels Samples Per Pixels 0028,0002 us Auto Generated ALWAYS  Auto
Photometric Interpretation Photometric Interpretation  0028,0004 Cs Auto Generated ALWAYS  Auto
Bits Allocated Bits Allocated 0028,0100 us Auto Generated ALWAYS  Auto
Bits Stored Bits Stored 0028,0101 us Auto Generated ALWAYS Auto
High Bit High Bit 0028,0102 us Auto Generated ALWAYS Auto
KVP KVP 0018,0060 DS Auto Generated ALWAYS Auto
Acquisition Number Acquisition Number 0020,0012 IS Auto Generated ALWAYS Auto
Distance Source To Distance Source to Detector 0018,1110 DS Auto Generated ANAP Auto
Detector
Distance Source to Distance Source to 0018,1111 DS Auto Generated ANAP Auto
Component Component
Exposure Time Exposure Time 0018,1150 DS Auto Generated ANAP Auto
X-Ray tube Current X-Ray tube Current 0018,1151 DS Auto Generated ANAP Auto
Exposure in mA Exposure in mA 0018,1152 DS Auto Generated ANAP Auto
Exposure in uA Exposure in uA 0018,1153 DS Auto Generated ANAP Auto
Filter Type Filter Type 0018,1160 DS Auto Generated ANAP Auto
Generator Power Generator Power 0018,1170 DS Auto Generated ANAP Auto
Focal Spot Focal Spot 0018,1190 DS Auto Generated ANAP Auto
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Convolution Kernel Convolution Kernel 0018,1210 DS Auto Generated ANAP Auto
Single Collimation Width  Single Collimation Width 0018,9306 FD Auto Generated ANAP Auto
Total Collimation Width Total Collimation Width 0018,9307 FD Auto Generated ANAP Auto
CT Pitch Factor CT Pitch Factor 0018,9311 FD Auto Generated ANAP Auto

8.1.1.9 Grayscale Softcopy Presentation State Module

Table 53 : Presentation Series Module

DICOM Attribute DICONDAttribute Tag VR Value Presence Source
Name Name of Value
Modality Modality 0008,0060 Cs PR ALWAYS Auto
Table 54 : Presentation State Module
DICOM Attribute DICONDEttribute Tag VR Value Presence Source
Name Name of Value
Instance Number Instance Number 0020,0013 IS Auto Generated ALWAYS Auto
Presentation Label Presentation Label 0070,0080 Cs User Input ALWAYS User
Presentation Description  Presentation Description 0070,0081 LO User Input ALWAYS User

Presentation Creation Date Presentation Creation Date 0070,0082 DA Auto Generated ALWAYS Auto
Presentation Creation Time Presentation Creation Time 0070,0083 ™ Auto Generated ALWAYS Auto

t NBaSyidldazy t NBaSydl Gazy 00081115 PN  Auto Generated ALWAYS  Auto
Name

Referenced Series Referenced Series Sequenc 0008,1116 SQ Auto Generated ALWAYS Auto
Sequence

>Series Instance UID >Series Instance UID 0020,000E ul Auto Generated ALWAYS Auto
>Referenced Image >Referenced Image 0008,1140 SQ Auto Generated ALWAYS Auto
Sequence Sequence

>>Referenced SOP Instanc >>Referenced SOP Instanct 0008,1150 ul Auto Generated ALWAYS Auto
uiD uiD

Table 55 : Displayed Area Module

DICOM Attribute DICONDABttribute Tag VR Value Presence Source
Name Name of Value

Displayed Area Selection  Displayed Area Selection 0070,005A SQ Auto Generated ALWAYS  Auto

>Displayed Area Top Left >Displayed Area Top Left  0070,0052 SL Auto Generated ALWAYS Auto
Hand Corner Hand Corner

>Displayed Area Bottom >Displayed Area Bottom 0070,0053 SL Auto Generated ALWAYS Auto
Right Hand Corner Right Hand Corner
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>Presentation Size Mode  >Presentation Size Mode 0070,0100 CS Auto Generated ALWAYS Auto

>Presentation Pixel Spacin >Presentation Pixel Spacing 0070,0101 DS Auto Generated ANAP Auto
>Presentation Pixel Aspect >Presentation Pixel Aspect 0071,0102 IS Auto Generated ANAP Auto
>Presentation Pixel >Presentation Pixel 0070,0103 FL Auto Generated ANAP Auto
Magpnification Ratio Magnification Ratio

Table 56 : Graphic Annotation Module

DICOM Attribute DICONDAttribute Tag VR Value Presence Source
Name Name of Value
Graphic Annotation GraphicAnnotation 0070,0001 SQ Auto Generated ANAP AUTO
Sequence Sequence
>Graphic Layer >Graphic Layer 0070,0002 Cs Auto Generated ALWAYS AUTO
>Text Object Sequence >Text Object Sequence 0070,0008 SQ Auto Generated ANAP AUTO

>>Anchor Point Annotation >>Anchor Point Annotation 0070,0004 CSs Auto Generated ALWAYS AUTO
Units Units

>>Unformatted Text Value >>Unformatted Text Value 0070,0006 ST Auto Generated ALWAYS AUTO
>> Anchor Point >> Anchor Point 0070,0014 FL Auto Generated ALWAYS AUTO
>>AnchorPoint Visibility >>Anchor Point Visibility 0070,0015 Cs Auto Generated ALWAYS  AUTO
>Graphic Object Sequence >Graphic Object Sequence 0070,0009 SQ Auto Generated ANAP AUTO

>>Graphic Annotation Unite >>Graphic Annotation Units 0070,0005 Cs Auto Generated ALWAYS AUTO

>>Graphic Dimensions >>Graphic Dimensions 0070,0020 us Auto Generated ALWAYS AUTO
>>Number of Graphic >>Number of Graphic Point: 0070,0021 us Auto Generated ALWAYS  AUTO
Points

>>Graphic Data >>Graphic Data 0070,0022 FL Auto Generated ALWAYS AUTO
>>Graphic Type >>Graphic Type 0070,0023 Cs Auto Generated ALWAYS AUTO
>>Graphic Filled >>Graphic Filled 0070,0024 CSs Auto Generated ALWAYS AUTO

Table 57 : Graphic Layer Module
DICOM Attribute DICONDABttribute Tag VR Value Presence Source
Name Name of Value

Graphic Layer Sequence  Graphic Layer Sequence 0070,0060 SQ One or more ltems  ANAP AUTO
>Graphic Layer >Graphic Layer 0070,0002 Cs [ F8SNJ bl Y ALWAYS AUTO
>Graphic Layer Order >Graphic Layer Order 0070,0062 IS Layer Order ALWAYS AUTO
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Table 58 : SoftCopy Presentation LUT Module
DICOM Attribute DICONDAEttribute Tag VR Value Presence Source
Name Name of Value
Presentation LUT Shape  Presentation LUT Shape 2050,0020 Cs IDENTITY ALWAYS Auto
Table 59 : SOP Common Module
DICOM Attribute DICONDABttribute Tag VR Value Presence Source
Name Name of Value
Specific Character Set SpecificCharacter Set 0008,0005 Cs ISO_IR_100 ALWAYS AUTO
SOP Class UID SOP Class UID 0008,0016 Ul 1.2.840.10008.5.1.4 ALWAYS AUTO
11111
SOP Instance UID SOP Instance UID 0008,0018 ul Auto Generated ALWAYS AUTO
812 ! &alF3S 2F ! GGNRO6dzZiSa FTNRY NBOSAOGSR Lh5Q4

efXSoftwarecan display images from the Image SOPs Classes below:
Table 60 : Image SOPs that can be read

Name SOP Class UID
Computer Radiography Image Storage 1.2.840.10008.5.1.4.1.1.1
Digital XRay Image StorageForProcessing 1.2.840.10008.5.1.4.1.1.1.1.1
Digital XRay Image StorageFor Presentation 1.2.840.10008.5.1.4.1.1.12.1.1
CT Image Storage 1.2.840.10008.5.1.4.1.1.2
Secondary Capture Image Storage 1.2.840.10008.5.1.4.1.1.7
Multi-frame Grayscale Byt®econdary Capture Image storage 1.2.840.10008.5.1.4.1.1.7.2
Multi-frame Grayscale Word Secondary Capture Image storage 1.2.840.10008.5.1.4.1.1.7.3
Grayscale Softcopy Presentation State Storage SOP Class 1.2.840.10008.5.1.4.1.1.11.1

Details to Grayscalgoftcopy Presentation State SOP implementation on reading is stated below:

Table 61 : Viewing support for softcopy Presentaion State

Module Implemented for Viewing
Patient Fully
General Study Fully
General Series Fully
Presentation Series Fully
NDE Equipment Fully
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Presentation State

Display Shutter

Display Area

Graphic Annotation

Spatial Transformation
Graphic Layer

Softcopy Presentation LUT

SOP Common

Fully
No
Partial
Fully
partial
Fully
Fully

Fully

DICONDE Conformance Statement

8.1.3 Attribute Mapping
Not Applicable

8.1.4 Coerced / Modified fields

None
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8.2 Data Dictionary of Private attributes

The Private Attributes added to create SOP Instances are listed in the Table below.

efX Softwargeserves a block of private attribute in groups 0009ttar Details on the usage of these private
attributes are contained in Section 8.1.

Table 62 : Data Dictionary of Private Attributes

Tag Attribute Name VR VM
0009,10xx Private Creator for North Star Imaging, Inc. LO 1
0009,xx00 View Property UN 1
0009,xx0B  Thumbnail Width us 1
0009,xx0C  Thumbnail Height us 1
0009,xx0D Image Thumbnail ow 1

8.3 Coded Terminology and templates

Not Applicable

8.4 Grayscale Image consistency

The high-resolution display monitor attached t@fX Softwarecan be calibrated according to the Grayscale
standard Display Function (GSDF). The Service/lnstallation tool is used together with a luminance meter to meast
the Characteristic Curve of the display system andttireent ambient light. The Result of the Calibration procedure
is a Monitor Correction LUT that will be active within the display subsystem.

8.5 Standard Extended / Specialized / Private SOP Classes

No Specialized or Private SOP Classes are supported.

8.6 PrivateTransfer Syntaxes

No Private Transfer Syntaxes are supported.
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