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Disclosures

* Presenting today as employees or consultants with
Varian.

« This presentation has been reviewed by Varian Legal
and Regulatory for factual accuracy and consistency
with product labeling.

« Comments and the accompanying slides reflect
presenters’ understanding of those products and the
product specifications and labeling. Any opinions
expressed are not necessarily those of Varian, Siemens
Healthineers, or any of our customers.

Radiation treatment is not appropriate for all cancers. For
product-specific safety information and literature, please visit
www.varian.com/safety.

Varian as a medical device manufacturer cannot and does not
recommend specific treatment approaches. Individual treatment
results may vary.

Not all products or features available for sale in all markets.

Products and features discussed in this presentation:
» Eclipse treatment planning system 17.0 and 18.1


http://www.varian.com/safety

Outline

C#

« Setup Varian Innovation Center Eclipse V18 Developer instance (Anthony)
« Bulk Patient Import/Export with DICOM tools and DB daemon (Roni)

« TXlhelper demo application, clone repo, build, and test in VIC (Anthony)

* Model-View-ViewModel (MVVM) Intro (Matt)

« TXlhelper modification, build, test, and push changes (Chunhui)

* Model-View-ViewModel (MVVM) Review (Matt)

« TXlhelper accept miodification via pull request and build in GitHub (Chunhui)
Python

 PyEASPI+Plotly+Streamlit+Pylinstaller Overview (Michael)

« BeamDashboardPro/X Demo and hacking (Michael and Anthony)

A Siemens Healthineers Company



Setup VIC Eclipse V18 Developer instance partl (click guest)

https://developer.varian.com

varidan

A Siemens Healthineers Company

>

Welcome to Varian Innovation Center

login with your mvvarian account!

Login to Guest Account

Email *

Password *

Forgotten Password?

© 2024 VARIAN MEDICAL SYSTEMS, INC. For immediate recipient’s use only.

varian
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https://developer.varian.com/

Setup VIC Eclipse V18 Developer instance partl (direct link)

ev(; @@ M https://developer.varian.com/VIC/s/quest-login T

varian

A Siemens Healthineers Company

|We|come to Varian Innovation Center I

login with your VIC Guest account!

ie: hackathon2@varian.com

Bt L ie: hackathon22@varian.com

Email *

hackathonXX@varian.com '
HACKathon2024!

varian

© 2024 VARIAN MEDICAL SYSTEMS, INC. For immediate recipient’s use only.


https://developer.varian.com/VIC/s/guest-login

Setup VIC Eclipse V18 Developer instance part2 (connect)

ﬁ fﬁfj I | Varian-MedicalAffairsfppliedscl. X | O My Apps Dashboard | Varian X ?  Command Center
“— C‘ 5] hitps //developer.varian.com/VIC/s/cmdcenter
VARIAN

_ : COMMUNITY COMMAND CENTER SUPPORT TRAINING
nnovation center

Command Center > Environment

Environments

Environments (5)

AAPM Hackathon Template v18DevHackathon2024 +
Test »

AAPM Hackathon 2024

‘ Power On |
Reset Password?

Reset Password?

varian

A Siemens Healthineers Company



Setup VIC Eclipse V18 Developer instance part3 (browser)

 launch chrome, set chrome as default browser

= o x
ﬁ) - Set Chrome 85 your default + o Vo XENaMiss - SR RS x
D &  SetChrome as your default browser & Home clossa ettt sips
O Newtab CurlsT Find a setting I Email

Choose a default
-+

e ":i‘“m:“ ) f‘.‘.i: G Settings Q, Search settings

0 Display
Maps
You and Google

Do

- Person’ Notsignedin >

ault browser

Apps & features

6o P and autofi 4 @ Autofill and passwords 5 Default apps
D  History >

Choose a default
+

&  Downloads Ctrls @  Privacy and security t browser L] Notifications & actions Music player
arks a s Windows Media Player
Bookmarks and lists >
% Bookmarks and i (2 Performance O Power & sleep .
in) ons >
> .
@ Delete browsing data. Cirl+ SheftCel €  Appearance = Storage
(8 Tablet mode
Zoom - 100% + ] Q Search engine ch
Q0se an a
— 5 1 Multitasking pp
=l
Web Store Add shorteut ' 5 B Abpsfor viebsies E Gooq[lg Chrome
anslate
@ About <, Internet Explorer

=4

Web t

%, Internet Explorer
&

Reset to the Microsoft recommended defaults

efault apps by file type

varian
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Setup VIC Eclipse V18 Developer instance part4 (GitHub)

 Highly recommended login to GitHub | © @ reeeaamomes s = B
» create account if needed ¢ » © hipsJigithub.com SRS @
* Find MAAS-TXlhelper GitHub repo

|
Varian-MedicalAffairsAppliedSolutions
/ MAAS-TXlhelper ' Public

<> Code () Issues [ Pullrequests () Actions [ Projects () Security |~ Insights

¥ main ~ F © Go to file ¢» Code ~ About

Medical Affairs Applied Solutions
ESAPI plugin toolkit: MAAS-
TXlhelper (Total X Irradiation
helper).

- varian
A Siemens Healthineers Company

@ varian-ma Merge pull request .. BB 3dal0cT-lastweek D

Jgithub/workflows Update pipeline_... 2 months ago



https://github.com/
https://github.com/Varian-MedicalAffairsAppliedSolutions/MAAS-TXIhelper

Setup VIC Eclipse V18 Developer instance part5 (VS2022)

launch V52022
NO NOT sign into visual studio

Click “Start Visual Studio”

Best match

Sign in to Visual Studio

Sync settings across devices, collaborate in real time,
and integrate seamlessly with Azure Services.

« Visual Studio 2022

Desktop app

‘ I EBlend for Visual Studio 2022
Desktop app

B & 0O 0 B o™ g

visual studio 2022

2
£03

varian



Setup VIC Eclipse V18 Developer instance part6 (Fork/Clone)

» Copy Git link (“Clone” or “Fork™)

* “Fork” to your own account (recommended), then “Clone”
» “Clone” TXlhelper directly you have no GitHub account

= L\ Notifications m iy Star 4 -
Varian-MedicalAffairsAppliedSolutions -

/ MAAS-TXlhelper  Public

<> Code () Issues I1 Pullrequests () Actions [ Projects (@ Security |~ Insights

Go to file ¢y Code ~ About

Medical Affairs Applied Solutions
ESAPI plugin toolkit: MAAS-
TXlhelper (Total X Irradiation
helper).

¥ main - F ©

@ varian-ma Merge pull request ... BB 3dal0c7 - last week (D)

github/workflows Update pipeline_... 2 months ago

10

[nested under your GitHub account]
/ MAAS-TXlIhelper  Public

<> Code (5 lssues I Pullrequests () Actions [ Projects (O Security [~ Insights

Go to file ¢y Code ~ About

B3 Clone Medical Affairs Applied Seolutions
L ESAPI plugin toolkit: MAAS-

HTTPS J GitHub CLI TXlhelper (Total X Irradiation
|
: helper).
https://github.com/Varian-MedicalAffairsApplie

Clone using the web URL

¥ main - F )

[0 Readme
) & View license

https://docs.github.com/articles/which-remote-url-should-i-use A Activity h

varian

A Siemens Healthineers Company



Setup VIC Eclipse V18 Developer instance part/ (Paste Git)

 Click “Clone a repository”
« Paste Git link and click “Clone”/ press [Enter]

Visual Studio 2022

Open recent Get started

Search recent (Alt+5) ) Clone a repository

Get code from an online repositony like GitHub or

4 This month

Clone a repository

Enter a Git repository URL

M k t f F) th Bepository location
ake note o a _
https://example.com/example.git <Required> | PaSte G|t ||nk hel’e

to project, will be
running script from i
thlS |Ocat|0n |n Ch\Users\anthony.magliari\5ource\Repos

Eclipse later
varian




Setup VIC Eclipse V18 Developer instance part8 (build)

& Fie it View Project Build De T ? e e MAAS_TXIHelper

-8 Debug -

What's New? & X

Whats New Visual Studio has been updated to 17.10 | Release Notes

The latest release of Visual Studio This update is packed with an array of tools and features to improve every stage of software

development. Select a topic to learn what's new
All the Copilot experiences conveniently

unified

Build cloud native apps with .NET Aspire The latest release of Visual Studio

Enhance your coding experience with Copilot Explore all the new features and fixes now
Chat available in Visual Studio!

Write descriptions and explain history with
GitHub Copilot

Seamlessly create breakpoints with Al-crafted
expressions

Easy WinUI setup with the new Windows
application development workload Enhance your coding experience
with Copilot Chat
Developer Community Suggestions
Leverage Copilot to improve your coding and
debugging skills.

Easy WinUI setup with the new
Windows application development
workload

WinU! is now a workload you can quickly
install, making it even simpler to start
creating modem Windows apps

Build
started at 8:10 PM...
Build started: Project: MAAS_TXIHelper, Configuration: Debug x -
MAAS_TXIHelper -> C:\Users\anthony.magliari.VIC\Source\Re MAAS- TXThelper\MAAS-TXIHelper\bin\Debug\MAAS_TXTHelper.es
== Build: 1 , @ failed, @ up-to-date, @ skipped -
= Build completed at 8:10 PM and took ©0.596 secon

All the Copilot experiences =
conveniently unified & i ilot & PREVIEW
This new experience combines the features of Open Chat Window

Copilot Completions and Copilot Chat into

one convenient package, eliminating the
need to install two separate extensions.

Write descriptions and explain
history with GitHub Copilot
Use GitHub Copilot to write your pull request

descriptions and give you summaries of past
commits.

in Visual Studio!

Developer Community Suggestions
ot U Lt B S R;] Developer

Community

Your open channel to Microsoft engineering teams

Build cloud native apps with NET
Aspire
An opinionated, cloud ready stack for

building observable, production ready,
distributed applications.

Seamlessly create breakpoints with
Al-crafted expressions
Effortlessly deploy conditional breakpoints or

tracepoints using Al-generated expressions
for streamlined debugging.

) Sign in )

& GitHub Copilot
v P

Solution Explorer
B ’,] f‘w | P
Search Solution Explorer
lution "MAAS_TXIHelper’ (1 of 1 project]
[ Solution ltems

a7 pipeline_16.1.yaml
I pipeline_17.0.yam!

&1 pipeline_18.0.yami

B Update-EsapiHintPaths.ps!
W MAAS_TXIHelper
Build

Rebuild L3

Analyze and Code Cleanup
Jpgrade
Collapse All Descendants Ctrl+ Left Arrow
ope to This
New Solution Explorer View
Add
Manage NuGet Packages
re Startup Proj
Set as Startup Project
Debug

nitialize Interactive with Project

Remove
Rename
Unload Project
epende
Load Entire Dependency
Copy Full Path
Open Folder in File Explorer
Open in Termina

Properti

I Resources
ViewModels
M Views
%) app.config
configjson
# FlexibleMessageBox.cs
License.tat
Script.cs
) SimplelTK_LICENSE
\ SimplelTKCSharpNative.dil
TODO.txt
) VarianLUSLA pdf

varian
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Pre-AAPM Varian Developer Workshop 2024




Roni Hytonen

Sr. Research Scientist at Varian Proton Planning
PhD student at Helsinki University of Technology
First Eclipse Script about 6 years ago

Engineer

© 2024 VARIAN MEDICAL SYSTEMS, INC. For immediate recipient’s use only.

(Scripting) Topics of Interest

Augmenting Eclipse Functionality
Data Extraction
Planning Automation

User Interfaces (WPF, XAML)




Learn ways to transfer patient data Identifying the data objects to transfer
(CTs, Structure sets, Plans, ...)

from one Aria system to another. « RT Admin vs. ESAPI

Understand Import/Export
automation with Dicom Toolkit.

Moving Patient Data

 Dicom I/E vs. Dicom ToolKit

« ESAPI

Moving Optimization Objectives

* Objective Templates

Recap



Problem Statement
A True Story

ﬁ QuickLinks +

= IRAR
« , . . . ’m Patients Radiation and Imaging Devices ” Clinical Data ” Templates
- “We're getting a new version of Eclipse to E==

use in the planning study.”

+ “We need to move the plans from the old
system to the new one.”

— Patients, Courses, Plans, Structure Sets,
RapidPlan Models.

— Doses and Optimization Objectives.
— But only the relevant ones.

* How to identify the relevant patients and
plans?

— Manual work is clearly not an option.

16 © 2024 VARIAN MEDICAL SYSTEMS, INC. For immediate recipient’s use only.

Patient Owner
Show My Patients

(O Show Patients Belonging To

@ show 4ll

Course Status
(O Show Patients With Active Courses
(O show Completed Patients

@ show 4ll

In / Out Patients
(C)Show In Patients

(O)Show Out Patients

@ show 4ll

Patient Status
@ show Active Patients

O show Deleted Patients

Patient 1D

Last Name

First Name

Load patients

Patient ID

HMNC_2019_01
HMC_2015_02
HMNC_2019_03
HMC_2019_04
HMC_2019_05
HMC_2019_06
HMC_2019.07
HMC_2019_08
HMC_2019_09
HMC_2015_10
HMC_2019_11
HMC_2019_12
HMNC_ 201813
HMC_2019_14
HMNC 201916
HMNC_201917
HMNC 201918
HMC_201919
HMC 20108 20

Last Name

HNC_2019_01
HNC_2019_02
HNC_2019_03
HMC_2019_04
HNC_2019_05
HMC_2019_06
HMC_2019_07
HMC_2019_08
HMC_2019_09
1HNC_2018.0
HNC_2019_11
HNC_2019_12
HNC_2019_13
HMC_2019_14
HNC_2019_16
HMC_2019_17
HNC_2019_18
HMNC_2019_19
HMC 2018 20

First Name

| Delete ||

Relocate | ‘

List Dirs

Convert match results

| Purge ||

List Files | ‘

Clean Up




m Eclipse Script Wizard

ldentifying Patients e New st | B S
Using ESAPI (1/2)

Specify the name, type and location for the script. Click "Create’ to create a working
script skeleton to the selected location.

Mame of the script

» Stand-alone Executable can access ListitermsUnderPatient
all patients. Type of the scipt.
i1 Single-file plug-in
';';:' Binary plug-in
® Stand-alone executable
- Let’s iterate Patient Summaries to gather the O Visual Scrpting Action Pack _
IDs and creation dates to a table. (var App = TP ‘CreateApplication())

summaryFilePath = .Combine(logFileDir, "PatientSummaries.csv");

( stream = (summaryFilePath))

{

stream.WriteLine("Patient ID, Creation Date™):
foreach ( ptSummary in App.PatientSummaries)
5

L

stream.WriteLine($" {ptSummary.Id}, {ptSummary.CreationDateTime}");

ID | Created

R HNC 2019 02 11/12/2019 6:04:38 PM
HNC 2019 03 11/12/2019 6:08:15 PM
HNC_2019_04 11/12/2019 6:19:13 PM

HNC 2019 05 11/12/2019 6:24:20 PM
5P1 HNC 2019 07 11/12/2019 6:27:42 PM
HNC 2019 08 11/12/2019 6:32:42 PM

17 © 2024 VARIAN MEDICAL SYSTEMS, INC. For immediate recipient’s use only.




ldentifying Patients
Using ESAPI (2/2)

18

Stand-alone Executable can access
all patients.

Let’s iterate Patient Summaries to gather the
IDs and creation dates to a table.

In this case, all the patients we're interested
In were created in 2019.

Let’s collect further details for those patients.

summaries2019 = App.PatientSummaries.Where(
=> x.CreationDateTime.Value.Year == 2019);

infoFilePath

idx = 1;

stream S
stream.WritelLine("Idx K Patient ID,

= Path.Combine(logFileDir, "PatientInfos.csv"

"Plan ID, Edit Date, Edit User");

foreach (
TP.Patient pt = App.OpenPatient(ptSummary);
course in pt.Courses) {

plan in course.PlanSetups) {

foreach (
foreach (

ptSummary in summaries2019) {

Writer(infoFilePath)) {
Course ID, " +

stream.WriteLine($" {idx++}, {pt.Id}, {course.Id}, " +
$"{plan.Id}, {plan.HistoryDateTime.ToShortDateString()}, " +
$"{plan.HistoryUserDisplayName}");

Patient ID

Course ID

Plan ID

Edit Date

Edit User

[T N Rl W S D WS R LS T S

HNC_2019 02
HNC_2019_02
HNC_2019_02
HNC_2019 02
HNC_2019_03
HNC_2019 03
HNC_2019 03
HNC_2019 03

HNC_2019_70
HNC_2019_70
HNC_2019_70

NTCP_Script
MNTCP_Script
MTCP_Script
NTCP_ Script
MNTCP_Script
MTCP_Script
NTCP_ Script
MNTCP_Script

NTCP Script
NTCP_Script
NTCP_Script

PhotonRP8&
ProtonRP9
PhotonRP9
PhotonRP10
PhotonRP9
ProtonRP9
PhotonRP10
Proton_Std

PhotonRP9
ProtonRP9
PhotonRP10

12/28/2019
6/12/2020
6/12/2020
7/5/2020
7/5/2020
4/2/2020
7/5/2020
4/20/2024

7/5/2020
4/2/2020
7/5/2020

RoniHytﬁﬂnen
RoniHytﬁﬂnen
RoniHytﬁﬂnen
RoniHytﬁﬂnen
RoniHytﬁﬂnen
RoniHytﬁﬂnen
RoniHytﬁﬂnen
RoniHytﬁﬂnen

RoniHytﬁﬂnen
RoniHytﬁﬂnen
RoniHytﬁﬂnen




9_02) - Import Export
ﬁ QuickLinks =

Edit View Measure Tools

e e Filfer Selection

Moving Patient Data
First the manual way

= [H % HNC_2019_02
O c1 Output Directory |C:\temp\DcmExport

* For individual patients, Dicom Import/Export
IS a fine tool to select the objects to be
exported.

] =2 picom
= NTCP_Script
[[] & PhotonRPLO
[[] &4 PhotonRP8
[[] &5 PhotonRPY
&4 ProtonRP9
B Field 1
BN Field 2
B Field 2
= [#] cTo31016-C3
g CT Pushed
Dose

Export Options

Include Related Objects General Options Technical Options  Anonyrmization

RT Plan

[ Prirmary reference images
[ All reference images

Planning images

Planning structure set

[IMotion management

[ Treatment Records

Export RT Plan post 15.6 attributes

Dose

« Export Options can be used to automatically S
Include all the images and structure sets for
the selected plans.

CT/MR/PET Images

Arrnrimbad Chnmbien ©nbe

m MedAffairs-BreastD02, Left Breast (MedAffairs-BreastD02) - Import Export

- ﬁ QuickLinks «

Fle Edit View Measure Tools

. . . e o Filter Selection
° Slmllarly, the DCIE Can be Used tO Import a” =[] *® HNC_2019 02 - HNC_2019_02

the data at once in the target system. G

T RTDOSE #55 [Eclipse Doses]
T RTPLAN #54 [ProtonRP9]

T RTSTRUCT #6 [ARIA RadO...
[ RTSTRUCT #68 [ARIA Rad...

Import Selection

| C:\Varian\RHytonen\Patients\HNC_2019_02

[+

Filename

CT.1.2.840.113619.2.278.3.2416590632.656.1475473477.491.1.dcm
CT.1.2.840.113619.2.278.3.2416590632.656.1475473477.491.10.dcm
CT.1.2.840.113619.2.278.3.2416590632.656.1475473477.491.100.dcm
CT.1.2.840.113619.2.278.3.2416590632.656.1475473477.491.101.dcm
CT.1.2.840.113619.2.278.3.2416590632.656.1475473477.491.102.dcm
CT.1.2.840.113619.2.278.3.2416590632.656.1475473477.491.103.dcm

P R R P R o R R T T T L o e P R A

B H H B

G- -+ B~ W

on-n-|L| M A

19 © 2024 VARIAN MEDICAL SYSTEMS, INC. For immediate recipient’s use only.




v | 0 Search Patients 2

<« RHyt.. * Patients »

o

- Marne Date modified Type

DICOM ToolKit (DCMTK)

For Da’[a |mp0rt . HNC_2019 01 4/26/2024 3:38 PM  File folder
HMNC_2019 02 6/26/2024 739 PM  File folder

= HNC_2019_03 4/26/20243:38 PM  File folder

* HNC_2019 04 4/26/2024 3:38PM  File folder

* HMNC_2019 05 4/26/20243:38 PM  File folder

) ) ) HNC_2019 06 4/26/20243:39PM  File folder

- DCIE works on one patient at a time, which NG 2018 07 028 A0 B File folde
can be a bottle neck. L HMNC_2019 08 4/26/20243:40PM  File folder
HNC_2019 09 4/26/2024 3:40 PM  File folder

HMC_2019_10 4/26/2024 3:40 PM File folder
* Let’'s use DCMTK to automate the import '
process.

v B DCMTK - dicom.offis.de X +

&« C [ 2% dicom.offis.de/dcmtk.php.en % ¢

DCMTK is a collection of libraries and applications implementing large parts the DICOM standard.

Q Nindows PowerShell ISE It includes software ..
File Edit Wiew Tools Debug Add-ons Help

& H &§ = B » |6 & | b =

« for examining, constructing and converting DICOM image files
- E « handling storage media
« sending and receiving images over a network connection
« as well as demonstrative image storage and worklist servers

YO comToolkatybin=
rvice -ast RHytonen 172.20.169.164 51402 —v +sd +s5p C:'ZWarianRHytonen

20 © 2024 VARIAN MEDICAL SYSTEMS, INC. For immediate recipient’s use only.



Configuring DICOM DB Service

 To use DCMTK, we need a DB service.

* In the import system’s server, let's do the
following configurations.

* Let’s note down the following:
- 1P 172.20.169.164
— Port 51402
- AEC DBDicomService
- AET Rhytonen

21 © 2024 VARIAN MEDICAL SYSTEMS, INC. For immediate recipient’s use only.

DICOM Database Service - Configuration

E DICOM Services Configuration

BHEALOQOZPENO

© Stopped

DICOM Network Settings

AE Title: |DBDic0mSer\rice |

Port Number: (51402

Varan DB Service DBDicomService 51402  Automatic

Metwork Interface: | Intel(R) 82574L Gigabit Network Connection #2 ( 172.20.169.164 )

Secure DICOM Network Settings
[] Use Secure DICOM Metwork Communication

Server Certificate: |

Trusted Application Entities

AETitle: 1P: Port:
RHytonen 172.20.169.164 50400
Transfer 172.20.169.144 104

Investigation Tools

[] 5QL Trace

Technical Settings

Transaction timeout [ms]: (100000

Trusted Application Entity

Application Entity Information

P: [172.20.169.164

Part: __504 0o

Multi-Institution Settings

AE Title:

[ Allow access to all departments
Hospital / Department:
| Varian Helsinki / VmsFi

[~] Autornatic Patient Creation

[Juse machine ID mapping.

Secure DICOM Settings
Enable Client Certificate Verification:

Client Certificate:

Options
[ Extrapolate structure set contours to original slice posi

DICOM Specific Character Set Import
| US-ASCII (ISO_IR 6)

[Joverride DICOM Specific Character Set

DICOM Specific Character Set Export
| Unicode (ISO_IR 192)




DCMTK StoreSCU

Data Import
\storescu
-aec DBDicomService -aet RHytonen
DCMTK offers command storescu.exe that 172.20.169.164 51402
allows us to batch-import the .dcm files. -v +sd +sp “CT.*.dcm"
— Assumed now that the files have been C:\...\HNC_2019_02\

transferred to that system.

AEC and AET are what we configured in our

DB service. _

Common Pitfalls

Same for the IP and Port. _ :

Order of importing matters:

-v for verbose mode 1) CT images
+sd for importing an entire directory at once. 2) Structure sets
. . . e . 3) Treatment Plans
+sp for importing files that match “CT.*.dcm”. 4) Doses
Now importing files from directory “C:\...”. Plans require a matching treatment unit

to exist.

© 2024 VARIAN MEDICAL SYSTEMS, INC. For immediate recipient’s use only.




Direct Dicom Export
Using a Storage Export Filter

 Let’s configure a new export filter that will
transfer the data directly to the import
system’s database.

 Client and server AE Titles, and server IP
and Port are what we configured previously.

« With this, the objects can be transferred

following the normal Dicom Export workflow.

23 © 2024 VARIAN MEDICAL SYSTEMS, INC. For immediate recipient’s use only.

File  Edit View Measure Tools

G e Filter Selection

Fitter Selection

Import  Export

Marme Type Shared Autormated
DICOM Media File Export Filter DICOM Media File Export Filter yes no

DICOM Export Roni DICOM Media File Export Fitter no no

DICOM Transfer P238 DICOM Storage Export Filter  no

DICOM Export Dose DICOM Media File Export Filter no no

] DICOM Storage Expert Configuration

[Ishared

Client Details
AE Title: | RHytonen

Select Server: | DBDicomService v|

Server Details
AE Title: |DBDic0mSer\rice Secure DICOM Network Settings
Use Secure DICOM Metwark Cornmunication
Server Certificate: | |

IP/Hostname: [172.20.169.164 |

port: Sz Enable Client Certificate Verification

Client Certificate: | |

DICOM Specific Character Set

Character Set : | Unicode (ISO_IR 192)




DCMTK MoveSCU

Data Export (1/2)

* Next, let's automate the data exporting using

DCMTK.

 Following jazb83’s DICOM-Scripting

instructions in Github?.

— Define Dicom Services in Export system’s

Server.

— DCMTK now has our Eclipse Client’s IP.

1) https://github.com/jazb83/DICOM-Scripting/blob/

master/DicomScriptingEclipse.pdf

24 © 2024 VARIAN MEDICAL SYSTEMS, INC. For immediate recipient’s use only.

E DICOM Services Configuration

FBEALQOZ rERPO

Status Name Port Startup Type
R Q arian DB Service 2 DBD AN Ltomat

b
¥ Running Varian File Service VMSFD-OUT 51405 Automatic

DICOM Database Service - Configuration

DICOM Network Settings

AE Title: |VMSDBD |

Port Number: (31402

Metwark Interface: | vimnet3 Ethernet Adapter { 172.20.169.144 )

Trusted Application Entities

AETitle: IP:
VMSFD-OUT 172.20.169.144
DCMTK 172.20.169.147
DICOM File Service - Configuration hd

DICOM Network Settings
AE Title: |VMSFD-OUT |

Port Number: |51405

Network Interface: | vmxnet3 Ethernet Adapter ( 172.20.169.144 ) v

Secure DICOM Network Settings
[] Use Secure DICOM Network Communication

Server Certificate: | ~ |

DICOM File Storage

Storage Location: |C:\Temp\RHytonen | | Browse |

Service will restart when pressing 0K | oK | | Cancel |

21405
50500



https://github.com/jazb83/DICOM-Scripting/blob/master/DicomScriptingEclipse.pdf
https://github.com/jazb83/DICOM-Scripting/blob/master/DicomScriptingEclipse.pdf
https://github.com/jazb83/DICOM-Scripting/blob/master/DicomScriptingEclipse.pdf
https://github.com/jazb83/DICOM-Scripting/blob/master/DicomScriptingEclipse.pdf

DCMTK MoveSCU
Data Export (2/2)

- DCMTK offers command movescu.exe that
allows us to export .dcm files based on their
Dicom IDs.

— The IDs can be checked manually via properties
by R-clicking the image series in Eclipse.

— Or via properties of a structure set, plan, dose.

* The parameters are largely similar to what
we used previously.

— AEM is the move destination’s AETitle.
— -S for using study as root level.

— -k for different search keys.
Followed by “DicomTag=Value”.

25 © 2024 VARIAN MEDICAL SYSTEMS, INC. For immediate recipient’s use only.

For exporting CTs

.\ movescu.exe -V
- aet DCMTK -aec VMSDBD
-aem VMSFDOUT
172.20.169.144 51402
-S -k "0008,0052=IMAGE"
-k "0020, 000E=1.2¢é1238"

-~ . .
= rhytonen m Series Properties

v -<bs Phantom
\}..Ira Series] ‘General ” Equipment ” History " Debug |
' & PHANTOM

: " 0

1 Description

ID | Seriesi

Modality

Number

Body part examined

Patient position | Head First-Supine

Position reference
indicator

Acquisition type

Imagl_ng Def CTScanner
device

N0 N1 .2.246.352.205.4807217230636391899.147253864468

Frame of reference UID | 1.2.246.352.205.4883879629709316844.937669433923




MoveSCU and ESAPI

ctSeriesUIDs = < I oF
otherUIDs = < >():

ctSeriesUIDs.Add(plan.StructureSet.Image.Series.UID);

Earlier, we collected plan information using otherUIDs.Add(plan.StructureSet.UID);

ESAPI otherUIDs.Add(plan.UID);
) otherUIDs.Add(plan.Dose.UID);

Let's expand the approach to collect Plan,
Structure Set, CT Series, and Dose UIDs.

exePath = @"C:\Users\rhytonen\Desktop\DicomToolkit\bin\";
exeName = @"movescu.exe";
. fullPath = .Combine(exePath, exeName);

With the UIDs, we can automate the

moveSCU calls. 255 5 s L
aec = "—aec VMSDED":
aem = "—aem VMSFD-OUT";

Let’s build the moveSCU command we used ip = "172.20.169.144";

previously and start it in its own process. port = "51402";
flags = "-v -5";
keyl = "~k \"0008,0052=IMAGE\"";
key2_ctSer = "-k \"0020,000E={0}\"";
key2_other = "-k \"0008,0018={0}\"";




MoveSCU and ESAPI

aet = "-aet DCMTK";
aec = "—aec VMSDBD";
aem = "—aem VMSFD-0UT";
ip = "172.20.169.144";

port = "514@2";

Earlier, we collected plan information using

flags = "-v -S";
ESAPI keyl = "-k \"0008 ,0052=IMAGE\"";
, key2_ctSer = "-k \"0020, 000E={O}\™"
Let’'s expand the approach to collect Plan, key2_other = "-k \"0008,0018={0}\"";
StrUCture Set, CT Sel'leS, and Dose UIDS foreach ( uid in ctSeriesUIDs.Union(otherUIDs))
{
key2 = ctSeriesUIDs.Contains(uid) ? key2_ctSer : key2_other;
key2 = .Format(key2, uid);

With the UIDs, we can automate the

arguments = $"{flags} {aet} {aec} {aem} " +
moveSCU Ca”S $"{ip} {port} {keyl} {key2}";

Log.Information($"Calling command\n {fullPath}\n {arguments}");

Let’s build the moveSCU command we used
previously and start it in its own process. {

( process = Process())
process.StartInfo.UseShellExecute =

process.StartInfo.FileName = fullPath;
process.StartInfo.Arguments = arguments;

process.Start();
process.WaitForExit();
process.Close();




Optimization Objectives
Exporting and Importing

« One way to transfer the optimization
objectives is to create templates from them.

— And then to import the templates to target
system.

« Again, quite a bit of manual work.

— Unfortunately, | don’t have a better solution to
offer right now.

- HOWEVER, the templates are “just” XML files,
which can easily be interacted with via ESAPI.

— Take a look at
https://github.com/WUSTL-ClinicalDev/
ClinicalTemplateReader

28

¢ v | Show Dose Volume Histogram View roved - Frontal - CT Standard

Create Plan Comparison DVH...
I
Biological Evaluation...

Verify MLC Leaf Positions...
Field Weight... F3

Bz DAL G Create Clinical Protocol From Flan...

Bl izt L TR 1 Create Objective Template From Flan...

Merge Subfields b Flae Tamlabn Eene oo
@ Proton Optimization - HNC_2019 02, (HNC_2012.02) / C_AutoPlan / AutoPlanPT

v

E .
m Select Objective Template '

<Helios DefaultFixedJaws="false” Interpolate="false” UseColors="false" T
<MaxIterations>@</MaxIterations>
<MaxTime>12</MaxTime>
<NormalTissueObjective>
<Imat UseMU="false" JawTracking="true"
</Helios>

<ObjectivesAllStructures>
<ObjectivesOneStructure ID="7Z-THYROID" NAME="" SurfaceOnly="false">
<Color>100</Color>
<AvoidanceStructureMode/>
<StructureObjectives>
<Objective>
<Type>1</Type>

<Operator>@</Operator>

<Dose>17.3985</Dose>

<Volume>99</Volume>

<Priority>50</Priority>

<ParameterA xsi:nil="true"/>

<Group>102</Group>
</Objective>


https://github.com/WUSTL-ClinicalDev/ClinicalTemplateReader

Recap
Tools for Patient Data Transfer

* Dicom Toolkit can be used to automate

Importing and exporting patient data.

— Especially when combined with ESAPI.

* However, it is not a silver bullet for all your

transfer needs.

roni.hytonen@varian.com
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Total X Irradiation helper: publicly available scripting toolset to assist in VMAT planning
for total body and total marrow plus lymphoid irradiation

Chunhui Han, PhD', Caleb Raman?, Lesley Rosa, CMD?, Kareem Rayn, MD?, An Liu, PhD', Jeffrey Y.C. Wong, MD', Terence Williams, MD, PhD’,
Anthony Magliari, MS CMD?

1 Department of Radiation Oncology, City of Hope, Duarte, CA, USA

2 Varian Medical Systems, Inc., Palo Alto, CA, USA

INTRODUCTION

Ring gantry beam delivery systems preclude the use of the conventional TBI
and TM(L)I treatment techniques and utilizing VMAT methods are becoming
popularized on C arm linacs. However, the cumbersome treatment planning
burden poses a challenge to these methods being adopted[1]. This work,
along with recent availability of commercial turntable type positioning
devices[2] can significantly reduce barriers so more patients are able to
receive high quality VMAT based TBI/TM(L)I. Especially in low- and middle-
income countries, where laborious treatment planning or buying expensive
additional software to concatenate CT scans can result in these treatments
not reaching patients when they might otherwise.

AIM

In this study, we aimed to develop a toolset to replace several of the tedious
steps required to manually generate TBI/TMI/TMLI treatment plans using
VMAT technique.

RESULTS e

The toolset allows users to create VMAT
total body or total marrow plus lymph
node irradiation VMAT plans for Varian
linear accelerators (either C arm or ring
gantry) with all head to foot arc
simultaneously optimized (>64GB RAM
recommended on client and/or CPU
calculation server). In the past, multiple ®:-
treatment plans were required to be
separately created for HFS and FFS
orientations. Users are no longer
required to use specialty CT scanners to
scan the entire patient’s body at once or
utilize third party tools to concatenate
separate HFS and FFS scans.

Before and after CT

METHOD

Eclipse Scripting Application Programming Interface (ESAPI), Visual Studio
2022 C# programming language was used to create a toolset which can:
concatenate HFS and FFS CT scans with current registration object and
process/resample/export a single concatenated CT dataset; Auto-place a
beam template with VMAT isocenters equally spaced head to foot for a
single optimization treatment plan; flip MLC control points on all
isocenters/arcs from a plan in the Head First Supine position (HFS) that are
outside the couch translation range and will need to be treated with the
patient in Foot First Supine (FFS) orientation; approve and split each
isocenter’s arcs into separate plans adding KV CBCT for treatment delivery.

B

TxHHelper - o

Retaton | Finsl Modificstions

v\cramand6\scurc Thelper\MAAS- TXiHelper\bin\ Debug\TXIL:

Fup Control Posts!

Current Works-In-Progress User Interface for C# ESAPI code

concatenation ESPI code
(leveraging simplelTK open
source imaging library) on
two (HFS & FFS) registered
CT series

Arcs connected to inferior isocenters have their MLC leaf position control points flipped by this ESAPI software, FFS & FFS
plans summed, no need for second optimization for FFS arcs

Before and after running control point flipping ESPI code on a single VMAT arc, dose unchanged.

ACKNOWLEDGEMENTS

This study was supported by Varian Medical Systems, Inc.

CONCLUSIONS REFERENCES

TXIhelper is under active development and the source code is shared publicly at the Varian [1) T8I plannlng it Ha!cyon "Techmcal Plan Comments”
Medical Affairs Applied Solutions (MAAS) GitHub code repository with releases including htt /

easy adopted precompiled binaries for several popular Eclipse versions[3]. While this
toolset can help relieve some treatment planning burden, Varian delivery systems require
extra steps (such as visits into the treatment room between isocenters) to treat these
patients, treatment workflows are not yet optimized for plans with greater than two
isocenters but are possible.

CONTACT INFORMATION

Email: chan@coh.org  Office phone: 626-218-5174

[3] Varian Medical Affairs Applied Solutions
TXI helper (GitHub)
https://github.com/Varian-MedicalAffairsAppliedSolutions/

Dept of Radiation Oncology, City of Hope, Duarte, CA

Or, create an “issue” or (ideally) a “pull request” on GitHub

30

varian

A Siemens Healthineers Company




TXI Helper Tabs

) MAAS_TXIHelper @] MAAS_TXIHelper

CT Concatenation | Plan Rotation | CT numt Tl .
- CT Concatenation | Plan Rotation

] maas_TXIHelper

{ CT Concatenation blan Rotation | CT number override

Select Primary Image:

Select 3D Image: Series (Halcyon)

Serig

Select Secondary Image: | Serie

Select Structure |D: brainm1

Select image registration:

CT number to use:

New CT slice spacing (mm):

Convert CT images

Click this button to start:

Please enter the intended CT number for this structure and click the Convert button to start image
conversion.

Please first export the plan to rota

Please start by selecting the primary 3D in

varian

A Siemens Healthineers Company
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Introduction to MVVM

Matthew Schmidt
Gateway Scripts
Washington University in St. Louis



MVVM — What is it? A

GATEWAYSCRIPTS

 Model — View — ViewModel

* Model
 Class definitions that organize the properties used in the application.
Abstractions.

* View
« User interface. All the stuff the user sees in the application.

* ViewModel
« Formatting/molding data to be appropriate for the view.



MVVM — Model View ViewModel

GATEWAYSCRIPTS

ViewModel View

e Data Definitions e Data e User Interface
e Abstraction Transformation e Converters
e Object Modeling e Pass through for

ESAPI objects




Navigating Visual
Studio

C# code can be placed within the project,
or a subfolder of the project.

Useful Right mouse click menus on class
files, folders, and projects.

& [ Solution 'MAAS_TXIHelper' O(1 of 1 project)

[ Bl Solution ltems
4 MAAS_TXIHelper

onnected Services

b & & Properties
[ & References
b B CustomWidgets
4 [ Models
P& c# ImageModel.cs
5 C# Listltermn.cs
C# SettingsClass.cs
B MoCompileVer
B R
B ViewModels
P &ce ConcatViewModel.cs
P ace MainViewModel.cs
P ac# OverrideViewModel.cs

[ & C# RotateViewModel.cs

=1

OverrideVi
1| RotateViewxaml
app.config
2 [t config.json
C# FlexibleMessageBox.cs
2 Licensetid

C# Script.cs

GATEWAYSCRIPTS

Ctrl+Shift+ A

Shift+Alt+A All Descendants Ctrl+Left Arrow

REST AP Client...

Machine Learnine

Delete
Rename
G Misc [ Copy Full Path
Folde C° older in File
1in Terminal

Alt+Enter




Task is running...
Processing slice #10

TXI Helper
Examples — Text

GATEWAYSCRIPTS

TextBox x:Name itputTextBox" TextWrapping rap” AcceptsReturn="True" VerticalScrollBarVisibility
p ate IsReadOnly="True
Grid.Row="5" Grid.RowSpan="3" Grid.ColumnSpan="2" Margin="10,10,10,10" Padding="5" MaxHeight
TextChanged 1angedEventHz: 21
Blndlng 4] Text Binding TextBox;"

TextBox

« Parameters values that start with 61 jublic string _TextBox;
Binding are evaluated based on 5 public string TextBox
defined properties.

{ return _TextBox; }

C# Full Property Definition

* Private backing field - if (_TextBox !=

* Property Definition : _TextBox = val

e ACCESSOrS OnPropertyChanged(nameof(TextBox));

* Method on set to update UI.

Datacontext if ((Z+1)/ 10 * 10 == (Z + 1))
{

« Sets location for binding expression [TextBox += $"Processing slice #{Z + 1}\n";
}

OverrideView : UserControl }
TextBox += "Task is complete.\n";

TextBox += $"New files were saved in this location: {folderPath}";
ImageSelectionEnabled = true;

StructureSelectionEnabled = true;

OverrideView(EsapiWorker esapiWorker)

InitializeComponent();
DataContext = OverrideViewModel(esapiWorker);



TXI Helper
Examples

ProgressBar value binding to
ProgressBarValue in UL.

Property defined in ViewModel.

Property updated in code

percEnt =N J(( J(Z + 1) / ZSlices * 100);

PragressBanalue = Percent;

GATEWAYSCRIPTS

ProgressBar Name
Grid.Row="4" Grid.ColumnSpan="2" Height="20" Minimum
Maximum="10 Margin="10,10,10, 1 Padding

Value Binding ProgressBarValue, Mode=OneWay
Visibility Binding pbVisibility ProgressBar

_pbValue;
ProgressBarValue

{ return _pbValue; }

if (_pbvalue !=
{
_pbValue = -
OnPropertyChanged (ProgressBarValue));




What about the Model?

NOT l:() (\

TEWAYSCRIPTS

[V/hat :
« Example: User gets to select
Structure Set from ComboBox -« Bind ESAPI Objects Directly
* Note: This code has been
modified a bit from the repo for { return _Structuratist; }
example purposes

if ( 1= )
{

_StructurelList = ;
BindingOperations.EnableCollectionSynchronization(_Structurelist,

}

» 3] ComboBox StructureSet _structureSelected;
Label Grid.Row="1" Grid.Column="0" Margin="10,10,16,10" Padd StructureSet StructureSelected
ComboBox IsEnabled Binding StructureSelectionEnabled}’
] : . { return _structureSelected; }
ItemsSource Binding StructurelList
SelectedItem Binding StructureSelected

_structureSelected =

DisplayMemberPath="1Id if != )
Grid.Row="1" Grid.Column="1" Margin="10,10,10,10’ {

Padding="5" IsOverrideBftnEnabled| =

TextBox = "Please enter the intended CT number for this structure 4§



What about the Model?
Getting Warmear Hottest (MVYV

 Create your own class inside
the ViewModel

rrid 1 : INotifyPropertyChanged

SCRIPTS

 Create the class in a separate
file

MAA XIHelp hRE
B3 Solution ltems

. AS_TXIHelper.Models; ' MAAS_TXIHelper
@ Connected Services

& /& Properties
28 References
B CustomWidgets
Models
b # |ImageModel.cs
# Listitem.cs
# SettingsClass.cs
b +C# StructureSetModel.cs
B NoCompileVer
[ Resources
B9 ViewModels
b &c# ConcatViewModel.cs

P acs MainViewModel.cs
= X b . C# OverrideViewModel.cs
_StructureList = « b &C# RotateViewModel.cs
B9 Views

ConcatView.xaml

ructurelist,

3indingOperations.EnableCollectionSynchronization(.

MainWindow.xaml
OverrideView.xaml
) OverrideView.xaml.cs|

ydel _structureSelected; RotateView.xaml

el StructureSelected



Why MVVM?



MVVM Organization

Separation of Responsibilities

* Let the Ul issues be only Ul
ISsues...

Select Structure |D: OralCavity

VS

Select 30 Image: Series (CT)

| Series (titest)

A

GATEWAYSCRIPTS

Scalability

 Enterprise-level applications
can be managed as more

manageable smaller apps.
Appl .. App2 App3

» elper :
\l CT Concatenation IPIan Rotation = CT number override
Select Primary Image:

- O X




Testing Applications
in MVVM  Testing with ESAPI Patient

[TestMethod()]
i CalculatePatientAgeTest()

Method takes patient object (or custom

patient class) {

OverrideViewModel vm = n Overrideviewﬂodel();
Patient patient = w Patient()

{ DateOfBirth = DateTi
Ag class VMS.TPS.Common.Model.APlPatient

CalculatePatientAge(Patient patient) r age = vm.CalculatePati

CS1729: 'Patient’ does not contain a constructor that takes 0 arguments

Assert.AreEqual(24, age);

E [ = Convert.ToInt16(

Math.Floor((DateTime.Now — (DateTime)patient.DateOfBirth) kg TeSting With CUStOm ObjeCt

|. TotalDays/365.0));
return age; r [TestMethod()]
1bli CalculatePatientAgeTest()

{

OverrideViewModel vm = new OverrideViewModel();
CustomPatientModel: patient = new CuskompatientModel()

{ DateOfBirth = new DateTime(2000,1,1)};

* age = vm.CalculatePatientAge(patient);

Assert.AreEqual(24, age);



MVVM Beneflt - MAAS-TXIhelper / MAAS-TXIHelper / (& /AYSCRIPTS
Open Source

Maybe you want to contribute to code.

g mattcschmidt changed date to jan 2

MName
Maybe you want to use open-source ..
code in your application (in-part or in-
WhOle) B CustomWidgets
B Models
Maybe you just want to review some B Propertics
code.
BB Resources
If we’re all using consistent organization, B8 viewModels

its easy to integrate.

B views




Important Notes D

GATEWAYSCRIPTS

E T « MVVM can be a helpful design pattern in application
development

(-%) * If you're not using MVVM, you're NOT doing it wrong.

 Build your apps to be safe, test them thoroughly.
* ...And have fun

XX



Thank you!

GATEWAYSCRIPTS

mican maca

« Come and see us at Booth 542!
\ /f DosiCL}gtics,

Best in Physics
Poster Theater

747

Break Area

Break Area
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America
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L MAAS TxIHelper

CT Number Override Comcatenation | lam Rotation | CT mumber verids

Select 30 Image:

Feature add Select Structure |D:
current structure average HU

] &) httpsy//github.com/Varian-Medical AffairsAppliedSolutions/MAAS-TXIhelper BoA O mh = ® -0 o

- Convert CT images

= 0 Varian-MedicalAffairsAppliedSoluti... / MAAS-TXIhelp... Q. Type /) to search + - Qn | a @

<> Code (9 Issues I% Pullrequests () Actions [ Projects [0 Wiki ) Security |+ Insights 8 Settings

. MAAS-TXlhelper  Public 57 EditPins v | @Watch 7 ~ | % Fok 2 | ~ Y7 Star 4 |~

Please start by selecting a 30 CT image.

¥ main ~ ¥ 6 Branches ©> 14 Tags Q, Go to file iE ar About o]

Medical Affairs Applied Solutions ESAPI

o varian-ma code to be added in 2024dev-workshop 72921 -now {8 302 Commits plugin toolkit: MAAS-TXIhelper (Total X
Irradiation helper).
B _github/workflows Update pipeline_18.0.yaml 2 months ago
[0 Readme
B s Updated Rotate View GUI 2 months ago 8 View licanse
B MAAS-TXIHelper changed date to jan 2 last week Ar Activity
E Custom properties
.gitattributes Remove not necessary files, add gitignore, ... last year
7 4stars
.gitignore Remove not necessary files. add gitignore, ... last year @& T watching
. Y 2forks
2024-workshop-code-print.pdf| code to be added in 2024dev-workshop now

Report repository

https://qithub.com/Varian-
MedicalAffairsAppliedSolutions/MAAS-
TXlhelper/blob/main/2024-workshop-code-print.pdf

O licensetxt Varian LUSLA last year o
No packages published
Publish your first package
46 © 2024 VARIAN MEDICAL SYSTEMS, INC. For immediate recipient’s use only.
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https://github.com/Varian-MedicalAffairsAppliedSolutions/MAAS-TXIhelper/blob/main/2024-workshop-code-print.pdf
https://github.com/Varian-MedicalAffairsAppliedSolutions/MAAS-TXIhelper/blob/main/2024-workshop-code-print.pdf
https://github.com/Varian-MedicalAffairsAppliedSolutions/MAAS-TXIhelper/blob/main/2024-workshop-code-print.pdf

Code to add to TXIHelper for
Golden State Hackathon 2024

Chunhui Han, PhD
City of Hope

A Siemens Healthineers Company



This piece of code goes to the “if’ statement in “public string StructureSelect{}" in OverrideViewModel.cs

logResult dialogResult = MessageBox.Show("Do you want to calculate imaging statistics for this structure?”, "", MessageBoxButtons.YesNo);
it (dialogResult == DialogResult.Yes)
T

AnalyzeStructureVoxels();

ed CT number for this structure and click the Convert button to start image conversion.”;

. varian

A Siemens Healthineers Company



This method will be added to OverrideViewModel.cs

StructureVoxels()

_worker .Run(scriptContext =>

IsOverrideBtnEnabled =
seriesId = ImageSelect
imageId
CurrentImaj

[1 imagePixel
> number:
8; Z < Zslic

[.] voxelPlan
rrentImage3D.GetV
Y @; ¥ < Cu

imageId)).FirstOrDefault(
ructureSets.wWhere(s

“entImage3|

t = CurrentImage3
end = start + CurrentIma

if (segmentStride[X])

{

numbers.Add(imagePixels[X

percent;

count = numbers.Count;

Z + 1) [ ZSlices * 1ol

avg = numbers.Average();

sum = numbe um(d

TextBox

tionEnabl
errideBtnEnabled -

49

>
stddev = Math.Sqrt(sum / count

d - avg) * (d - avg));
numbers . Coun
r this s

Length - 1);
Images3D).ToList().Where(img =>

s.Image.Id imageld && s.Image.Series.Id =

tructureSelected).FirstOrDefault(

JCurrentIma; Xsize);

+ CurrentIma,

seriesId)).FirstOrDefault();

ZDirection * Z * CurrentImage

Then:

* Rebuild solution

« Test new build in Eclipse

« Git “push” back to Forke
repo

inally:

* Workshop participant will
Issue pull request to source
via GitHub website

varian

A Siemens Healthineers Company



50

<~ O ()  https://github.com/Varian-MedicalAffairsAppliedSolutions/... By A ¥ i3 0 = %o

¢» Code () Issues [ Il Pullrequests] () Actions [ Projects [ Wiki () Security |~ Insights 8 Settings

Mow, GitHub will help potential first-time contributors discover issues labeled with

B Clear current search query, filters, and sorts

{7 0Open + 3 Closed

OJ Author = Label = Projects = Milestones = Feviews « Assignee = Sort =

L) ¥ changed date to jan 2

#3 by GatewayScripts was merged last week » Approved

[J % Update csproj and dependencies to support older esapi versions

#2 by pszentiv was merged on Dec 22, 2023 » Approved

© 2024 VARIAN MEDICAL SYSTEMS, INC. For immediate recipient’s use only.

“ o

= O Varian-MedicalAffairsAppliedSolutions / MAAS-TXlhelper Q + - O & @

Label issues and pull requests for new contributors Dismiss

Filters + Q is:pris:closed > Labels 9 & Milestones 0 New pull request

varian

A Siemens Healthineers Company



«~ O (3 https://github.com/Varian-MedicalAffairsAppliedSolutions/... By A ¥ {3 o g= % o o

= o Varian-MedicalAffairsAppliedSolutions / MAAS-TXlhelper Q + - OB YRER™' @
{> Code () Issues [ Pullrequest Projects [0 Wiki ) Security |~ Insights 8 Settings
Actions New workflow Build ESAPI Script - v18.0 Q Filter workflow runs

pipeline_18.0.yaml
All workflows

36 workflow runs
Build ESAPI Script - w16.1

Build ESAPI Script - w17.0

I Build ESAPI Script - v18.0
Management This workflow has a workflow_dispatch event trigger.

Event - Status - Branch - Actor -

£} Caches
© Attestations 2 & Build ESAPI Script - v18.0 . S ast morth
Build ESAPI Script - v18.0 #36: Manually run by varian- mEn '[?J' 2m Ads
Runners ma
& Build ESAPI Script - v18.0 -
Build ESAPI Script - v18.0 £25: Manually run by Ii- 2 months ago «**
chunhuih {?} 1m 25s

varian
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¥ main - F ©

0 varian-ma code to be added in 2024dev-workshop

B github/workflows Update pipeline_18.0.yaml

NE Updated Rotate View GUI
MAAS-TXIHelper changed date to jan 2
.gitattributes Remove not necessary files, add giti...
.gitignore

Remove not necessary files, add giti...

2024-workshop-code-print.pdf code to be added in 2024dev-work...

rRErER TN N

CT-number-override-screensh... Add files via upload

CTconcat-screenshot.jpg Add files via upload

L 8

& G B https://github.com/Varian-Medical AffairsAppliedSolutions/... 2] AN g

= o Varian-MedicalAffairsAppliedSolutions / MAAS-TXIhelper

{> Code (&) Issues Il Pull requests (™ Actions [ Projects M wiki © Security
. MMS-TXIhelper Public 57 EditPins + = & Watch 7 ~

ccf2921 . 24 minutes ago @

2 months ago

2 months ago

last week

last year

last year

24 minutes ago

6 hours ago

5 hours ago

© 2024 VARIAN MEDICAL SYSTEMS, INC. For immediate recipient’s use only.

G M v @ %

alll+-/0nle @

|~ Insights 83 Settings

%Y Fork 2 - vr Star 4 -

Gotofile  + m About e

Medical Affairs Applied Solutions
ESAPI plugin toolkit: MAAS-
TXIhelper (Total X Irradiation
helper).

[0 Readme

& View license

A Activity

[=] Custom properties

Ty 4 stars

& T watching

Y 2 forks

Report repository

Releases 2 .

varian

A Siemens Healthineers Company



~ O (3] https://github.com/Varian-Medical AffairsApplieds... B AY ¥ {3 3 = % o o Then'
= o Varian-MedicalAffairsAppliedSolutions / MAAS-TXlhelper Q + - O I & @

(> Code (%) Issues 19 Pullrequests () Actions [ Projects [0 Wiki @ Security |~ Insights ® Anyone Can

Tags Draft a new release Q, Find a release down Ioad and
run newest

release

Ch

Jun 17 MAAS_TXIHelperV1.0.0.36- .

(@ oihb-actc * Try the cloud
ns 06/17/2024(1/1/2025)-EclipseV18.0 y

> MAAS_TXIHel... bu I Id !

-0 783a693
This is an official release of the MAAS_TXIHelper project.

C - i '
Lol Supported Eclipse version: v1g8.8 .

The generated dll is valid until 1/1/2825 . FI nal Iy

» Break before
i ip| 208MB  Jun17 - PyESAPl

5 varnan



varian
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Practical PyESAP|

Golden State Hackathon
AAPM 2024

Michael M. Folkerts, PhD
Sr. Research Scientist
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GSH Part 2: PyESAPI
Agenda

* Michael: Introduction slides

« Anthony: BeamDashboardPro
0 Repo tour
o Demo
0 BeamDashbordX intro

* Michael: BeamDashboardX
0 Tech stack
0 Prototype locally
o Push and build in cloud

« Attendees: BeamDashboardX
o download from new github release
o Test in your VIC environment

A Siemens Healthineers Company



Why PyESAPI?

Stand on the shoulders of giants!

56

Leverage Eclipse’s algorithms
and visualization tools

Accelerate development with
Python's massive ecosystem

Focus on your innovation;
don't reinvent the wheel
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Plan Dashboard

Modern plotting tools: Streamlit

Py

My Favorite
Text Editor

3

varian

A Siemens Healthineers Company
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Plan Dashboard
Modern plotting tools: Plotly

import plotly.express as px
df = px.data.election()

fig = px.scatter_3d(df, x="Joly", y="Coderre", z="Bergeron”, color="winner", size="total", hover_name="d

istrict”,
symbol="result"”, color_discrete_map = {"Joly": "blue", "Bergeron": "green”, "Coderr
e":"red"})
fig.show()
winner, result
® Joly, plurality
® Joly, majority
® Coderre, plurality
# Coderre, majority
® Bergeron, plurality
# Bergeran, majority
o5 3
3 R @
S % h
%, w® @, 2
2 P ™
S % &
ER DS
Qs ® Y
% P 25D
Ze c;@@da 3 e\,%%%
*z;é%g;" Joly
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import plotly.express as px
df = px.data.iris()
fig = px.scatter(df, x="sepal_width", y="sepal_length"”, color="species", marginal_y="vielin",

marginal x="box", trendline="o0ls", template="simple white"}

fig.show()
— species
®  setosa
|—::I:—| ® versicolor
- - ®  virginica
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Plan Dashboard
ExamplePyESAPI-based Project

@ dashboardpy X €

@ d

import
import
import

cache_data
parse_args(
parser =

parser.add_argument( " lan-id', required=Tru
parser.add_argument(’ » required=
parser.add_argument(’-- i id", required=Tr

return parser.parse_args()
args = parse_args()
plan_id = args.plan_id

course_id = args.course_ id
patient_id = args.patient_id

cache_data

extract_data(patient_id, course_id, plan_id):
print( soo )

import p

print(
_app = xec Createfpplication(

try:

patient = _app.OpenPatientById(patient_id)

Streamlit ® =+

@ localhost:3501

Plan ID: 10V601PosW

Patient ID: MH-003 | Course ID: FlashST10f-SWAP

Raw Data

Download (.csv)

Field 1 -29.0092
1 Field1 -41.6259
2  Field1 -39.8827
Field 1 -39.7853
4 Field 1 -32.1769
Field 1 -31.9966
Field 1 -30.7305

e % 0O

-17.1652 658
-3.8037 667.1
4.7335 657.3
22.2971 615.2
28.6415 615
6.2553 736.1
-0.3553 743

varian
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Development Cycle
Prototype & Deploy

iy
Streamlit

PyESAPI ! I I I

varian



Let's demo, download and hack:

Live demos always work.

-BeamDashboardPro
-BeambDashboardX



Link to these slides / handout:

https://medicalaffairs.varian.com/download/2024dev-workshopGSHslide-handouts.pdf

A Siemens Healthineers Company


https://medicalaffairs.varian.com/download/2024dev-workshopGSHslide-handouts.pdf
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Link to the Live Teams GSH meeting:
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https://teams.microsoft.com/l/meetup-

j0in/19%3ameeting NWJiNzkxZWQOtZiJiMiO0ZjUOLTg

0ZjUtYmMxMjUzNmJkYzcw%40thread.v2/0?context=

%7b%22Tid%22%3a%225dbfladd-202a-4b8d-815b-

bfOfb024e033%22%2c%2201d%22%3a%2231b9883c
-0289-4183-bdb4-e61b10f5fb9b%22%7d
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