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Chapter 1 Introduction

1.1

1.2

1.3

1.4

1.5

1.6

This chapter provides general information about the purpose,
scope and contents of this Confornance Statenent.

Scope and field of application

The scope of this DICOM Conformance Statenent is to
facilitate data exchange between the HCP DI COM NET Server and
medi cal equi pnent of other vendors. This docunment specifies
the conpliance to the DICOM standard (fornmally called the
NEMA PS 3.X standards). It contains a short description of
the applications involved and provides technical information
about the data exchange capabilities of the equipnment. The
main elenents describing these capabilities are: t he
supported DICOM Service hject Pair (SOP) O asses, Roles,
Informati on Qbject Definitions (10D) and Transfer Syntaxes.

The field of application is the integration of the HCP D COM
NET Server into an environnent of nedical devices.

Thi s Conformance Statenent should be read in conjunction with
the DICOM standard and its addenda [ DI COM .

Intended Audience
This Conformance Statenent is intended for:
e (Potential) custoners,
e Systemintegrators of nedical equipnent,
e Marketing staff interested in systemfunctionality,
e Software designers inplenenting DICOMinterfaces.

It is assuned that the reader is famliar with the D COM
st andar d.

Contents and structure

The DI COM Conf ormance Statenent is contained in chapter 2
through 7 and follows the contents and structuring
requi renments of DI COM PS 3. 2.

Used definitions, terms and abbreviations

DI COM definitions, terns and abbrevi ati ons are used

t hroughout this Conformance Statenent.

For a description of these, see NEMA PS 3.3 and PS 3. 4.
The word SoftLink in this docunent refers to SoftlLink
International Pvt. Ltd.

References

[DICOM The Digital Imaging and Communications in Medicine
(DI COM standard:

NEMA PS 3. X

Nat i onal El ectri cal Manuf act urers Associ ati on ( NEMA)
Publication Sales 1300 N 17th Street, Suite 1847 Rosslyn,
Va. 22209, United States of Anmerica

Important note to the reader

This Conformance Statenent by itself does not guarantee
successful interoperability of HCP DI COM NET Server with all
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Introduction

types of nedical equipnent from all vendors. The user (or
user’s agent) should be aware of the follow ng issues:

e Interoperability

Interoperability refers to the ability of application
functions, distributed over two or nore systens, to work
successfully together. The integration of nedical devices
into a netwirked environnent may require application
functions that are not specified within the scope of DI COM
Consequently, wusing only the information provided by this
Conformance Statement does not guarantee interoperability of
“HCP DCIOM NET Server with all types of nmedical equipnent
fromall vendors. It is the user’s responsibility to analyze
thoroughly the application requirements and to specify a
solution that integrates HCP DI COM NET Server w th nedical
equi prrent from ot her vendors.

e Validation

Sof t Li nk equi prent has been carefully tested to assure that
the actual inplenentation of the DI COM interface corresponds
with this Conformance Statenent. Wien HCP DI COM NET equi prent
is linked to nmedical equiprment from other vendors, the first
step is to conpare the relevant Conformance Statenents. |If

t he Conf or mance St at ement s i ndi cate t hat successf ul
i nformation exchange shoul d be possi bl e, addi ti onal
val i dation tests will be necessary to ensure the

functionality, performance, accuracy and stability of image
and image related data. It is the responsibility of the user
(or user’s agent) to specify the appropriate test suite and
to carry out the additional validation tests.

e New versions of the D COM Standard

The DICOM Standard will evolve in future to meet the user’s
growing requirenents and to incorporate new features and
technol ogies. SoftLink plans to adapt its equi pnment to future
versions of the DICOM Standard. In order to do so, SoftlLink
reserves the right to nmake changes to its products or to
discontinue its delivery. The user should ensure that any
ot her nmedi cal equi prent provi der linking to SoftLink
equi prrent  also adapts to future versions of the D COM
Standard. |f not, the incorporation of DI COM enhancenents
into SoftLink equipnent may lead to |oss of connectivity (in
case of networking) and inconpatibility (in case of nedia).

1.7 General Acronyms and Abbreviations

The follow ng acronynms and abbrevi ations are used in the
docunent .
ACC Anerican Col |l ege of Cardi ol ogy
AE Application Entity
ACR Anerican Col |l ege of Radi ol ogy
ANSI American National Standard Institute
BOT Basic O fset Table
CD-R CD Recordabl e
CD-M CD Medi cal
DCR Dynami ¢ Cardi o Revi ew
DiCOM Digital Inmaging and Communi cation in Medicine
DI MSE DI COM Message Servi ce El enment
DI MSE- C DI COM Message Servi ce El enent - Conposite
DI MSE- N DI COM Message Servi ce El enment-Nornalized
ELE Explicit VR Little Endi an
EBE Explicit VR Big Endi an
FSC File Set Creator
QU G aphic User Interface
H' S Hospital Information System

OO0 O0OO0OO0O0O0O00OO0OO0OO0OO0OO0OO0OO0OO0
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O O0OO0OO0O0O00O0OO0OO0OO0O0OO0OO0OO0OO0

HL7 Health Level Seven

ILE Inplicit VR Little Endian

| OD Information Cbject Definition

I SIS Informati on System - | nagi ng System

NEMA Nati onal Electrical Manufacturers Association
PDU Protocol Data Unit

RIS Radi ol ogy Information System

RWA Real World Activity

SC Secondary Capture

SCM St udy Conponent Managenent

SCP Service O ass Provider

SCU Service O ass User

SOP Service hject Pair

TCP/ I P Transm ssion Control Protocol/Internet protocol
U D Unique Identifier

WM Wor kl i st Managenent

HCP DICOM Net — DICOM Conformance Statement 1-3



Chapter 2 Implementation model

This docunent is the DI COM Confornmance statenent for the
Soft Li nk HCP DI COM NET V4. 0.

The HCP DICOM NET is primarily intended for archiving and
viewi ng of X-Ray Angiographic nmulti-frame, SC, US nulti-frane,
US single-frame, CT, MR and CR inmages. |Images from the | ocal
file systemas well as CD nmedia can be revi ewed.

All of the D COM features presented in this docunent are
optional and nmay not be available on different version of HCP
DI COM NET.

The HCP DICOM NET consists of a Server that handles the
Storage, Storage Commitnent and Query Retrieve of Inmages and a
several Clients that can read and wite nedia.

21 Application Data Flow Diagram
The HCP DI COM NET rel ated | nplenmentation Mbdel is shown in

Fi gurel.
C-Store Request > < C-Find Request Remote
Remote AE
AE C-Store Response C-Find Response
HCP DICOM
Net
C-Store Request < C-Move Request
Remote Remote
AE C-Store Respons: C-Move Response AE

Figure 1: Application data flow diagram

2.2 Functional Definition of Application Entities

2.21 Imaging Import Application Entity

A utility program called HCPDownl oader accepts an
association with a renote DICOM AE when the renpote system
requests inmage storage using the DICOM Storage service
class. Images are stored based on the study infornmation of
the | mage.

HCP DICOM Net — DICOM Conformance Statement 2-1



Implementation Model

2.2.2 Imaging Export Application Entity

Autility programcalled Mdality Emul ator can start an
association with a renote D COM AE and request inage
storage using the D COM Storage service class. Inmages are
transferred based on the study information of the Inage.

2.2.3 Query Retrieval Application Entity

A utility program called HCPQR accepts an association wth
a renote DICOM AE when the renbte system queries a Dicom
study using the DICOM Query Retrieval service class. As a
result of query processing HCPQR can transfer the resultant
study to renote using the DICOM Query Retrieval service
cl ass.

2.2.4 Storage Commitment Application Entity

The HCP DICOM NET accepts an association with a renote
DICOM AE when the renote system requests inage Storage
Conmi t ment .

2.2.5 Media Application Entity

The Media AE in the HCP DICOM NET clients (viewers)
supports the followi ng functions;

o Read the DICOVMDIR file that represents the contents of
the (inage) data as recorded. This information is
di spl ayed as an ordered list of icon images together
with pertinent identifying information (patient name,
etc.).

o Read the selected inage from CD-R device and display
it on the nmonitor of the View Station. Thi s
information is displayed as an ordered list of franes
of the selected inage or as a dynanmic review of the
sel ected i nage.

o Initialization of the CD R Mdia, witing a D COM
File-set onto the nedia.

o Creation of inmages onto a Medi a.

o Creation of a D COWMIR file that represents the
contents of the (imge) data as recorded.

23 Sequencing of Real World Activities

Al Real-Wrld Activities as specified in Figure 2.1 my
occur independently from each other.

HCP DICOM Net — DICOM Conformance Statement 2-2



Chapter 3 AE Specifications

The Network capabilities of the HCP DI COM NET consists of
the followi ng DI COM Application Entities:

o An Imaging Inport AE
o An Imagi ng Export AE
o A Query Retrieval AE

3.1 Association Establishment Policies

3.1.1 General

The HCP DICOM NET always proposes the following D COM
Application Context Nanme (ACN): 1.2.840.10008.3.1.1.1

The rmaximum |ength PDU negotiation is included in all

association establishment requests. The default maxinmum
| ength PDU for an association initiated by the HCP DI COM NET
is: 16 KB.

3.1.2 Number of Associations

The nunber of associations for the storage and Query
Retrieve SCP service that may be active simultaneously is 4.

3.1.3 Asynchronous nature

DI COM asynchronous node is not supported meaning that only
one transaction may be out-standing over an association at
any given point in tine.

3.1.4 Implementation identifying information

The Inplenmentation Class UDis: 1.3.46.670589.7.11.1.1
The i npl enentati on version nane: “HCPD COMNET”

3.2 HCP DICOM NET Imaging Import AE

3.21 AE Specifications

The HCP DI COM NET I naging |Inport Application Entity provides
St andard Conformance to the DICOM V3.0 SCP cl asses as an SCP
specified in Table 3. 1.

Tabl e 3-1: Supported SOP Cl asses as SCP by Inport AE and as SCU by

Export AE
SOP O ass Nane ubD
XA | mage Storage 1.2.840.10008.5.1.4.1.1.1
2.1
SC I mage St orage 1.2.840.10008.5.1.4.1.1.7
US nulti-frame | nmage 1.2.840.10008.5.1.4.1.1.3
St or age
US | mage Storage 1.2.840.10008.5.1.4.1.1.6
.1
CT I mage Storage 1.2.840.10008.5.1.4.1.1.2
MR | mage St orage 1.2.840.10008.5.1.4.1.1. 4
CR i mage Storage 1.2.840.10008.5.1.4.1.1.1
NM i nrage Storage 1.2.840.10008.5.1.4.1.1.5

HCP DICOM Net — DICOM Conformance Statement 3-1



AE Specifications

3.2.2 Association Acceptance Policy

3.2.2.1 Associated Real World Activity

The HCPDownl oader
connection. The HCPDownl oader
cont ext
with a C STORE

Wil

response when

is always ready to accept
accept

the conplete

recei ved on the established associ ation.

3.2.2.2 Accepted Presentation Context

a new transport
the presentation
associated with the Inmage Storage request

and reply

i mmage has been

The following table illustrates the Acceptable presentation
contexts for the Imge Storage request.
Tabl e 3-2: Accepted Presentation Context by the Inport AE
Present ati on Context Tabl e
Abstract Syntax Transfer Syntax Rol e | Ext.
Nane u D Nanme Li st U D List Neg.
X- RAY 1.2.840.10 I LE 1.2.840.10 SCP None
Angi ographi c | 008.5. 1. 4. 008. 1.2
| mage 1.1.12.1 ELE
St or age 1.2.840.10
JPEG 008.1.2.1
Basel i ne
Codi ng 1.2.840.10
Process 1 008. 1. 2. 4.
50
JPEG
Lossl ess
Fi rst-Order 1.2.840.10
Prediction 008.1.2.4.
(Process 14) 70
(Sel. Value
1)
Secondary 1.2.8s40.1 | LE 1.2.840.10 SCP | None
Capture 0008.5.1.4 008.1.2
| mage .1.1.7 ELE
St or age 1.2.840.10
008.1.2.1
US mul ti - 1.2.840.10 | LE 1.2.840.10 SCP None
frane I mage | 008.5.1. 4. 008.1.2
St or age 1.1.3.1 ELE
1.2.840.10
RLE 008.1.2.1
JPEG 1.2.840.10
Basel i ne 008.1.2.5
Codi ng
Process 1 1.2.840.10
008.1.2. 4.
JPEG 50
Lossl ess
First-Order
Prediction 1.2.840.10
(Process 14) | 008.1.2.4.
(Sel. Val ue 70
1)
US | mage 1.2.840.10 I LE 1.2.840.10 SCP None
St or age 008.5.1.4. 008.1.2
1.1.6.1 ELE
1.2.840.10
RLE 008.1.2.1
JPEG 1.2.840.10
Basel i ne 008.1.2.5
Codi ng
Process 1 1.2.840.10
008. 1. 2. 4.
JPEG 50

HCP DICOM Net — DICOM Conformance Statement
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Lossl ess
First-Oder
Prediction 1.2.840.10
(Process 14) | 008.1.2.4.
(Sel. Value 70
1)
CT | mage 1.2.840.10 I LE 1.2.840.10 | SCP | None
St or age 008.5. 1. 4. ELE 008.1.2
1.1.2 1.2.840.10
008.1.2.1
MR | nage 1.2.840.10 I LE 1.2.840.10 | SCP | None
St or age 008.5.1.4. ELE 008.1.2
1.1.4 1.2.840.10
008.1.2.1
CR | mage 1.2.840.10 I LE 1.2.840.10 | SCP | None
St or age 008.5. 1. 4. ELE 008.1.2
1.1.1 1.2.840.10
008.1.2.1
NM | mrage 1.2.840.10 I LE 1.2.840.10 | SCP | None
St or age 008.5. 1. 4. ELE 008.1.2
1.1.5 1.2.840.10
008.1.2.1

SOP Specific Conformance

The HCPDownl oader cannot handle the inport of inages from
different patients in one association.

The HCP DICOM NET conforns to the SOP's of the Storage
Service Class at level 2 (full). No data elenents are
di scarded or coerced by the HCP DICOM NET. Private Tags are
not processed while converting the inported images for DI COM
Storage. The HCP DICOM NET can nodify the follow ng

Attri butes:
Pati ent Nane 0010, 0010
Pati ent Sex 0010, 0040
Pati ent Birthdate 0010, 0030
Patient I D 0010, 0020
Accessi on Nunber 0008, 0050

C-Store Status Responses that are returned by the HCP D COM
NET | nport AE are:

FAI LURE AB00 Illegal SOP d ass
FAl LURE A700 CQut of Resource
SUCCESS 0000 Success

3.3 HCP DICOM NET Imaging Export AE

3.3.1 AE Specifications

The HCP DI COM NET | maging Export Application Entity provides
St andard Confornance to the DICOM V3.0 SCP cl asses as an SCU
specified in Table 3. 1.

3.3.2 Association Initiation Policy

3.3.2.1 Associated Real World Activity

The Modality Enmulator can nmake a new transport connection.
The Mbdality Emulator can propose the presentation context
in the association request for Image Storage and expects a

HCP DICOM Net — DICOM Conformance Statement 33
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C-STORE response when the conplete has been

transferred on the established association.

i mage

3.3.2.2 Proposed Presentation Context

The following table illustrates the possible presentation
contexts for the Imge Storage request.

Tabl e 3-3: Proposed Presentation Context by the Export AE
Presentati on Context Table
Abstract Synt ax Transfer Syntax Rol e | Ext.
Nane u D Nane Li st U D List Neg.
X- RAY 1.2.840.1 I LE 1.2.840.10 | sCU None
Angi ogr aphi 0008. 5. 1. 008.1.2
c 4.1.1.12. JPEG Basel i ne
| mge 1 Codi ng 1.2.840.10
St or age Process 1 008. 1. 2. 4.
50
JPEG Lossl ess
Fi rst-Order
Predi ction 1.2.840.10
(Process 14) 008.1. 2. 4.
(Sel. Value 70
1)
Secondary 1.2.840.1 I LE 1.2.840.10 SCU None
Capture 0008. 5. 1. 008.1.2
| mage 4.1.1.7
St or age
US mul ti - 1.2.840.1 I LE 1.2.840.10 | SCU None
frane 1 mage | 0008.5. 1. 008.1.2
St or age 4.1.1.3.1 RLE
1.2.840.10
JPEG Basel i ne 008.1.2.5
Codi ng
Process 1 1.2.840.10
008.1.2. 4.
JPEG Lossl ess 50
First-Order
Predi ction
(Process 14) 1.2.840.10
(Sel. Value 008. 1. 2. 4.
1) 70
US | mage 1.2.840.1 I LE 1.2.840.10 | SCU None
St or age 0008. 5. 1. 008.1.2
4.1.1.6.1 RLE
1.2.840.10
JPEG Basel i ne 008.1.2.5
Codi ng
Process 1 1.2.840.10
008. 1. 2. 4.
JPEG Lossl ess 50
First-Order
Predi ction
(Process 14) 1.2.840.10
(Sel. Val ue 008. 1. 2. 4.
1) 70
CT | mage 1.2.840.1 I LE 1.2.840.10 | SCU None
St or age 0008. 5. 1. 008.1.2
4.1.1.2
MR | mage 1.2.840.1 I LE 1.2.840.10 | sCU None
St or age 0008. 5. 1. 008.1.2
4.1.1. 4
CR I mage 1.2.840.1 I LE 1.2.840.10 | SCU None
St or age 0008. 5. 1. 008.1.2
4.1.1.1

HCP DICOM Net — DICOM Conformance Statement




AE Specifications

3.4

3.4.1

HCP DICOM NET Query Retrieval AE

AE Specifications

The HCP DICOM NET Query Retrieval Application Entity
provi des Standard Conformance to the DICOM V3.0 SOP cl asses
as an SCP specified in Table 3. 2.

Tabl e 3-4: Supported SOP Cl asses as SCP by the Query Retrieval AE

3.4.2

SOP O ass Nane u b

Patient Root Query/Retrieve 1.2.840.10008.5.1.4. 1.2.1.1
Information Model — FIND
Patient Root Query/Retrieve |1.2.840.10008.5.1.4. 1.2.1.2
I nformation Mddel — MOVE

Association Acceptance Policy

3.4.21 Associated Real World Activity

The HCPQR is always ready to accept a new transport
connection. Renbte AE can make a Query to HCPQR for a dicom
study using C FIND request on the established association to
which HCPQR will respond with appropriate C FIND response.
Renote AE can retrieve a particular study by initiating G
MOVE request to HCPQR on an established association. As a
part of handling this CMWNE request HCPQR will start a new
association with the Destination AE whose title was proposed
in the CGMWE request. HCPQR will act as a SCU for image

storage and Destination AE will act as corresponding SCP for
i mage storage. On conpletion of imge transfer the
respective association initiators wll release both the

associ ations. Destination AE should have been configured in
HCP DI COM NET Ser ver.

3.4.2.2 Accepted Presentation Context

3.43

The following table illustrates the acceptable presentation
contexts for the Image Query Retrieval request.

Tabl e 3-4: Proposed Presentation Context by the Query Retrieval AE

Present ati on Cont ext Table

Abstract Syntax Transfer Syntax Rol e | Ext.
Name u D Nanme Li st Ul D Li st Neg.
Pati ent Root 1.2.840. 100 I LE 1.2.840.10008 | SCP | None
Query/ Retriev 08.5.1.4. .1.2
e Information 1.2.1.1 ELE
Model — FIND 1. 2.840. 10008
.1.2.1
Pati ent Root 1.2.840. 100 I LE 1.2.840.10008 | SCP | None
Query/ Retriev 08.5.1. 4. .1.2
e Information 1.2.1.2 ELE
Mbdel - MOVE 1. 2.840. 10008
.1.2.1

SOP Specific Conformance

3.4.3.1 Patient Root Query/Retrieve Information Model - FIND

Following table lists key attributes that can be part of C-FIND Request.
Table 3-5: Attributes supported for Patient Root C- FIND

HCP DICOM Net — DICOM Conformance Statement 3-5
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Query Level Attribute Tag Attribute Description
PATIENT (0010,0010) Patient Name
PATIENT (0010,0020) Patient ID

STUDY (0008,0020) Study Date

STUDY (0020,000D) StudyInstanceUID

3.4.3.2 Patient Root Query/Retrieve Information Model - MOVE

Following table lists key attributes that can be part of C-Move Request.

Table 3-5: Attributes supported for

Query Level Attribute Tag Attribute Description
PATIENT (0010,0010) Patient Name
PATIENT (0010,0020) Patient ID

STUDY (0008,0020) Study Date

STUDY (0020,000D) StudyInstanceUID

Pati ent Root C MOVE

3.5 HCP DICOM NET AE Media Specifications

The HCP DICOM NET AE provides Standard Confornance to the
DI COM Media Storage Service and File Format (PS 3.10) and
the Media Storage Application Profiles (PS 3.11).

The supported Application Profiles, their Roles and the
Service dass (SO opti ons, al | defined in DICOM
terninology, are listed in Table 3-20.
Tabl e 3-20: Supported Application Profiles
Appl i cation Identifie Real World Rol e SC Option
Profile r Activity
Basi c Cardi ac X- STD- XABC- | Wite inmages(s) | FSC I nt er change
RAY Angi ographic | CD on CD-R disk
Studi es on CDO-R STD- XABC- | Read image (s) | FSR I nt er change
nedi a CD from CD- R di sk

3.5.1 AE Specification: DICOM Recording

3.5.1.1 Application Entity Title

The Application Entity title is registered
File Meta Information header and is supported by
witer (CDwite option) acting as a FSC

into the DI COM
the CD

Application Entity Title: “HCPDNPRO FSU

3.5.1.2 RWA Transfer of an Examination
The SOP instances as provided by the RWA are witten to the
CD-R nedia and a corresponding DICOVDIR is created.

3.5.1.3 Application Profile(s) for this RWA

Refer to Table 3-20 for the list of Application Profiles
that invoke this AE

3.5.1.4 DICOMDIR Keys
In the DICOVMDIR file a Basic Directory 10D is present,
containing Directory records at the patient, study, series

and i mage | evel.
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AE Specifications

3.5.2 AE Specification: DICOM Reading

3.5.2.1 Application Entity Title
Not appli cabl e.

3.5.2.2 RWA Review and Analysis of Examination

The “DICOM Reader” AE will act as a FSR wusing the
I nterchange option when reading the directory of the nedium
and when readi ng the requested inmges.

Readi ng i mages send to the HCP DICOM NET and viewed on the
viewer will only be properly displayed for XA 512*512,
512*1024, 1024*512 and 1024*1024 8 bits unconpressed or
| ossless JPEG For SC 512*512, 512*1024, 1024*512 and
1024*1024 8 bits and 1280*1024 8 bit (unconpressed). For US
unconpressed as well as data encoded in RLE Lossless as
weill as lossy JPEG is supported

3.5.2.3 Application Profile(s) for this RWA

Refer to Table 3-20 for the list of Application Profiles
that invoke this AE
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Chapter 4 Communication Profiles

41

4.2

4.3

4.3.1

Supported Communication Stacks
TCP/IP is the only protocol stack supported.

TCPI/IP Stack

The TCP/IP stack as supported by the underlying Operating
System

API

The APl is the WnSock 2 interface as supported by the
underlying Operating System

Physical Media Support
Supported physical nedi umincl ude:

o | EEE 802. 3-1995 (Fast Ethernet) 100BASE-TX.
o | EEE 802. 3-1995 10BASE- TX
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Chapter 5 Extensions/Specialization/
Privatization

The viewer can wite conplete studies to one or nore CDs
depending on the study size. Further nobre one viewer can
revi ew and upl oad:

o Milti CD study’'s
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Chapter 6 Configuration

6.1 AE Title / Presentation Address mapping

The Network and Media AE title as well as the IP Address and
the TCP listen port associated with this AE are configurable.
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Chapter 7 Support of Extended
Character Set

The HCP DICOM NET supports Extended Character Set “ISOIR
100" which is the Latin al phabet No 1, supplenmentary set.
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