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WORK ITEM 2023-10-C — DICOMWEB MODALITY SERVICES

Introduction

The DICOM Standard defines several services. Two of these are targeted towards modalities, namely the Modality
Worklist service (see PS3.4,Annex K, more specifically K.6.1) and the Modality Performed Procedure Step service
(see PS3.4,Annex F more specifically E7-E9). Currently, these services are defined using DIMSE.

Limitations of Current Standard

Both the Modality Worklist service and the Modality Performed Procedure Step service are not yet available in
DICOMweb. This limits a) the uptake of DICOMweb for modalities and b) the support of workflow services for
modalities that are (intended to be) part of a web-based ecosystem.

Description of Proposal

Add the Modality Worklist and the Modality Performed Procedure Step services to DICOMweb, in principle based
on the existing DICOMweb Worklist service (UPS-RS; see PS3.18, section | I). This would boil down to creating an
informative annex and any normative changes needed if gaps are discovered.
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https://dicom.nema.org/medical/dicom/current/output/html/part04.html#chapter_K
https://dicom.nema.org/medical/dicom/current/output/html/part04.html#sect_K.6.1
https://dicom.nema.org/medical/dicom/current/output/html/part04.html#chapter_F
https://dicom.nema.org/medical/dicom/current/output/html/part04.html#sect_F.7
https://dicom.nema.org/medical/dicom/current/output/html/part18.html#chapter_11

PROGRESS

Done since last meeting

" Added slide on context of DICOMweb Modality Services

= Completed detailed sequence charts on SCP / User Agent proxy (happy flow) — in presentation
= Detailed many more sequence charts and started mapping of data

= Created initial document

= |dentified several open issues

Agenda

= Review new slides and initial document, and draw conclusions
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SCENARIOS SKETCHING THE CONTEXT

Scheduled Acquisition Workflow Acquisition Workflow Monitoring
Acquisition Worklist Acquisition |  Acquisition | | Acquisition Worklist —_—
Modality Provider Modality1 Modalityz Modality3 Provider Dazhboard
[ search for Workitems - subscribe ta
— __ notifications
break / [Failure] e

loo [for a while]

- no Workitems | connection error

opt )
list of Workitems

Bt |] update a workitem
select appropriate Workitem

starting acquisition for selected Workitem_ | adapt view

loop / [until done]

acquire series of images |:! update a workitem

update selected Workitemwith (| | { . UrmorTmTT i
acquisition and series information adapt view

mark selected Workitem as done | | | [ e

adapt view
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Encounter-Based Acquisition VWorkflow

Acquisition Worklist
Modality Provider

loop J [while not done]
acquire series of images
o

create appropriate Workitem

Y

update created Workitem with
acquisition and series iﬂfo'mation._

mark created Workitem as done

>

Reviewing Workflow (PS3.4, F9, note |)

Acquisition Worklist

Modality Provider PACS

subscribe to
notifications
‘

| loop / [for a while]

acquire series of images
B
store series of images

update apprpriate Workitem with
acquisition and series information_
=

update of a workitem__

update series of images

e E—




OVERVIEW — RELATIONS BETWEEN SPECIFICATIONS

= Equivalence
C Based-on
DICOMweb Modality = DIMSE MWL
Services (MSs-RS) DIMSE MPPS
~ //f( /?é/f /;{@g//,‘y f/‘ o WM
DICOMweb Worklist 3 “d MFFS b yrpg
Service (UPS-RS) Where s ths Wiy o

@ we need 1y Create jf7

COPYRIGHT DICOM® 2024 August 2024 5



OVERVIEWV — PRIMITIVES OF DICOMWEB MODALITY SERVICES

l. Get Applicable Workitems

2. Claim and Prepare Workitem
“The modality should inform the Information System as
soon as possible that the performance of the Procedure
Step has been started by sending the N-CREATE

3. Report Progress on Workitem Service Request. ... Some of the Attribute Values are

already known at the beginning of the Procedure Step,
they are required to be sent in the N-CREATE

4. Change Workitem State command.”
Note in PS3.4,F7.2.1

5. Retrieve Workitem

6. Get Notified initialize
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OVERVIEWV — PRIMITIVES OF DICOMWEB MODALITY SERVICES (MApPED)

l. Get Applicable Workitemsys, gs = Querymywe Y —
2. Claim and Prepare Workitemys,.gs = Createypps

3. Report Progress on Workitemys rs = Set Informationypps

4. Change Workitem Stateyg, gs = Set Informationypps

5. Retrieve Workitemyg rs = Get Informationypps

6. Get Notifiedys, gs = Receive Event Notificationpps

COPYRIGHT DICOM® 2024 August 2024 7



OVERVIEWV — PRIMITIVES OF DICOMWEB MODALITY SERVICES (MApPED)

C-FINDyy1 M —

l. Get Applicable Workitemsys, gs

2. Claim and Prepare Workitemys,.gs = N-CREATEypps

3. Report Progress on Workitemys rs = N-SET ypps

4. Change Workitem Stateyg, gs = N-SET ypps

6. Get Notifiedys, rs = N-EVENT-REPORT ;pps
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OVERVIEWV — PRIMITIVES OF DICOMWEB MODALITY SERVICES (MApPED)

l. Get Applicable Workitemsys, gs = Querymywe Y —
2. Claim and Prepare Workitemys,.gs = Createypps
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OVERVIEWV — PRIMITIVES OF DICOMWEB MODALITY SERVICES (MApPED)

l. Get Applicable Workitemsys, gs
= Searchyps gs

2. Claim and Prepare Workitemys,.gs
= Change Workitem Stateps gs
[ & Update Workitemps g ]

3. Report Progress on Workitemyg, gs
= Update Workitemps rs

4, Change Workitem Stateyg, gs
— Change Workitem Stateps g

5. Retrieve Workitemyg, rs
— Retrieve Workitemps rs

6. Get Notifiedys, rs

C <-.-ZUpsrs
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Queryyw.
Searchypg

Createypps
Change Statepg
Set Informationpg

Set Informationypps
Set Informationpg

Set Informationypps
Change Statepg

Get Informationypps
Get Informationpg

Receive Event Notificationypps
Report a Change,ps
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OVERVIEWV — PRIMITIVES OF DICOMWEB MODALITY SERVICES (MApPED)

l. Get Applicable Workitemsys, gs = C-FINDyw.
C GET /WorkitemS?{matCh} - - <« UPS-RS = C'FINDUPS

2. Claim and Prepare Workitemys,.gs = N-CREATEypps
C PUT /workitems/{workitem}/state psnps = N-ACTION| ps

[ & POST /workitems/{workitem}?...ypsps] = N-SETps

3. Report Progress on Workitemys rs = N-SET ypps
C POST /workitems/{workitem}?. .. psRs = N-SETps

4. Change Workitem Stateyg, gs = N-SET ypps
C PUT /workitems/{workitem}/statepsnps = N-ACTION| ps
C GET /workitems/{workitem}pggs = N-GET s

6. Get Notifiedys, rs
— <websocket call> jps rs

N-EVENT-REPORT ypps
N-EVENT-REPORT s
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DIMSE NOTIFICATIONS VS DICOMWEB NOTIFICATIONS

For modality services, SCPs can send update messages

= PS3.4,F9.2 Notifications [of MPPS]
“The Application Entity that claims conformance as an SCU to this SOP Class shall be permitted to receive the following
notification. The Application Entity that claims conformance as an SCP to this SOP Class shall be capable of providing the
notifications defined in Table F£9.2-1.” Q: Can notification indeed be unsolicited/unsubscribed?

= PS3.4,CC.2.4 Report a Change in UPS Status (N-EVENT-REPORT)
“This operation allows an SCP to notify an SCU of a change in state of a UPS instance or a change in state of the SCP itself.
This operation shall be invoked by the SCP through the DIMSE N-EVENT-REPORT Service.”

PS3.18, 8.10:“Some RESTful services support Notifications.” Applicable transactions for MSs-RS:

= Subscribepsps  POST /workitems/{resource}/.. = Subscribe to Receive UPS Event Reportsypps N-ACTIONypps
= Unsubscribeps s DELETE {/resource} = Unsubscribe from Receiving UPS Event Reportsypps N-ACTIONpps
= Suspendps.rs POST {/resource} = Suspend Global Subscriptionypps N-ACTIONypps

Q: Resuming indeed not possible?
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DICOMWEB MODALITY SERVICES — HAPPY FLOW

User Agent

Origin Server

: Gat Applicatile WOrkITams [= QUBNYuy, = C-FiNDyuy,] :
' |[P&3.18:11.9.1] Ssarch Transaction Request) maich|, incluoefeids]|. fuzzymatching][, ossd)[, dmif)]. empeyvaluematcing]]. muitipevsiusmanching] L
" [PE3.16:11.9.1] Ssarch Transaction Respones: O, Work
| ciaim and Prepare workiem [= Creats,,,, = W-CREATE,...] |
|[F53.98:11.7.1] Changs Workitem 5tate Transaction Request] Workitem, TransactionliD, "M PROGRESE" ) o || = Change Stte gl In
= M-ACTION jpzf In Progress )
| [F33.18:11.7.7] Changs Workitsm Stats Traneaction Respanss. Ok
opt J [Pz, F7.2.4] et krown attribute valusc]
[P&3.18:11.6.1) Updats Workltem Transaction Request] Workitem, TransactionUID, d3faset ) o
: Report Progress on Workitem [= 28¢ INFOrmation g, = N-SET ] :
loop  J [unil dore, fypacally cnoa)
|.'\'.".\'.I"I' procedure siep
-
|PE3.98:11.6.1) Updates Workltem Transaction Request] Waorkirem, Tr onlID, gEfaset ) o || = St Information e
U] Upoate workltem Traneachion Responss: Ok
< I Changs Workivem State| Compieted ) [= 3at Informationg,.,..| Complsted | = N-8ET,y..[ Complated j] I
[F53.18:11.7.1] Change Workitam State Transaction Request! Workitem, TransacionUID, “"COMPLETED" § #={ || = Change State oo Compleled L
= M-ACTION e Complie
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DICOMWEB PROXIES WITH DIMSE

Observation

= |n DIMSE, the modality must copy information from the MWL to the MPPS.This is no longer needed when using
UPS-RS, as (some of) the applicable information is already in the workitem.

= So, when a DIMSE Modality wants to use an Origin Server for Modality Services, the job of the proxy is relatively easy,
namely it can ignore some of the provided data.

=  The other way around, when a DICOMweb Modality wants to connect to an SCP for MWL and/or MPPS, the proxy must
provide information, as the Modality will not provide it.
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SCP / USER AGENT PROXY — MWL WITH UPS-RS

SCPJ User Agent proxy

SCu SCP User Agent Origin Server

: Get Applicable Workitems :

A-ASSOCIATE-RQ( 1.2.840.1008.5.1.4.31)

A J

A-ASSOCIATE-AC

. -

[(Ps3.4, ka1 | C-FIND-RQ( 1.2.840.10008.5.1.4.31, .. |
Query !
perform Search request |

i

using DIMSE parameters,

convert DIMSE to
DICOMweD parameters

[PS3.18, 11.9] HTTP GET /workitems?{&match*}... >

Search

200 (OK), Workitems

100p /[ 1.#Workitems]

convert Warkitem,
1o DIMSE

P—

return Workitem;
-

-

» C-FIND-RSF: FFOOH (Pending), Workitem,

ready
-«

FIND-RSP: 0000H (Success)

C-
g~
A-RELEASE-RQ

A-RELEASE-RSP
-
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SCP / USER AGENT PROXY — MPPS INITIALIZATION WITH UPS-RS

SCPJ User Agent proxy

SCu SCP Origin Server

Ll '
Claim and Prepare Workitem :

A-ASSOCIATE-RQ( 1.2.840.10008.3.1.23.3 )

 A-ASSOCIATE-AC

N-CREATE-RQ( 1.2.840.10008.3.1.23.3

[PS3.4, F.7.2.1] !
Create MPPSInstanceUlD, ... ) =

perform Change State
and Updaie requests
using DIMSE
parameters o

convert DIMSE to
DICOMweD parameters
and paylgad

HTTP GET fworkitems?{&match}... o

find the Waorkitem based on
Study Instance UID
Accession Number, and
Scheduled Procedure Step ID

200 (OK), Workitem

HTTP PUT fworkitems/Workitemistate

[PS3.18, 11.7] k ; .
Change Workitem TransactionUID, "IN PROGRESS' -
State
| 200 (0K)
-
[PS3 18, 11 6] HTTP POST fworkitems/Adorkitem?TransactionUID
Update Workitem Payload >
| _ 200 (0K)
-
__ ready
 N-CREATE-RSP: 0000H (Success)
-
opt ) [when not reusing the associatiofi]
A-RELEASE-RQ o
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SCP / USER AGENT PROXY — MPPS PROGRESS WITH UPS-RS

SCPJ User Agent proxy
SCu SCP

Origin Server
7 : :
Report Progress on Workitem :
loop J  [until dohd, typically once]
perform procedure step
opt ) [when not reusing the associatiofi]
A-ASSOCIATE-RO( 1.2.840.10008 31233 )
| AASSOCIATEAC e ssesssosss s
[PS3.4, F7.22]" N-SET-RQ( l\ﬂPf:SInstawue\L.llD.
Set Information rocedureStepinformation ) ]
perform Update request
using DIMSE parameters_
convert DIMSE to
DICOMweb parameters
and paylead
[ [PS3 18, 11 6] HTTP POST fworkitems/Adorkitem?TransactionUID
Update Workitem | | Payioad >
| _ 200 (OK)
-
read
[ P y ............................
. N-SET-RSF: 0000H (Success)
-
opt ) [when not reusing the associatiofi]
A-RELEASE-RQ o
A-RELEASE-RSP
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sSCu

SCPJ User Agent proxy

1 Change Workitem Statec, . ojoteg

Origin Server

opt ) [when not reusing the associatio

A-ASSOCIATE-RQ( 1.2.840.10008.3.1.2

A-ASSOCIATE-AC

[PS3.4, F7.2.2]
Set Information

N-SET-RQ{ MPPSInstanceUID, Complets

| N-SETRSP: 0000H (Success)

perform Change State
request using DIMSE
parameters

[P53.18, 11.7]
Change Workitem
State

ready

-
L

HTTP PU
Transact

T fworkitemsMorkitem
onUID, "COMPLETED"

_ 200 (0K]

A-RELEASE-RQ

A-RELEASE-RSP
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NEXT STEPS

= Get a supplement number
= Sketch more scenarios (e.g. reviewing)
= Continue the elaboration of proxies

= Elaborate the ‘convert’ comments to set clear mappings to datasets / payloads
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