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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
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Outline

C#

• Setup Varian Innovation Center Eclipse V18 Developer instance (Anthony)

• Bulk Patient Import/Export with DICOM tools and DB daemon (Roni)

• TXIhelper demo application, clone repo, build, and test in VIC (Anthony)

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

• TXIhelper modification, build, test, and push changes (Chunhui)

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

• TXIhelper accept miodification via pull request and build in GitHub (Chunhui)

Python

• PyEASPI+Plotly+Streamlit+PyInstaller Overview (Michael)

• BeamDashboardPro/X Demo and hacking (Michael and Anthony)
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Setup VIC Eclipse V18 Developer instance part1 (click guest)

https://developer.varian.com 

https://developer.varian.com/
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Setup VIC Eclipse V18 Developer instance part1 (direct link)

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

hackathonXX@varian.com

HACKathon2024!

ie: hackathon2@varian.com

ie: hackathon22@varian.com

https://developer.varian.com/VIC/s/guest-login
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Setup VIC Eclipse V18 Developer instance part2 (connect)



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

• launch chrome, set chrome as default browser

Setup VIC Eclipse V18 Developer instance part3 (browser)
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• Highly recommended login to GitHub

• create account if needed 

• Find MAAS-TXIhelper GitHub repo

8

Setup VIC Eclipse V18 Developer instance part4 (GitHub)

https://github.com  

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

https://github.com/
https://github.com/Varian-MedicalAffairsAppliedSolutions/MAAS-TXIhelper
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• launch VS2022

• NO NOT sign into visual studio

• Click “Start Visual Studio” 

Setup VIC Eclipse V18 Developer instance part5 (VS2022)
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• Copy Git link (“Clone” or “Fork”)

• “Fork” to your own account (recommended), then “Clone”

• “Clone” TXIhelper directly you have no GitHub account

10

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

[nested under your GitHub account]
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• Click “Clone a repository” 

• Paste Git link and click “Clone”/ press [Enter]
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Setup VIC Eclipse V18 Developer instance part7 (Paste Git)

Make note of Path 

to project, will be 

running script from 

this location in 

Eclipse later

Paste Git link here
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Setup VIC Eclipse V18 Developer instance part8 (build)
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Tools for Patient Data Transfer

Roni Hytonen

Sr Research Scientist   

Varian Medical Systems Finland

roni.hytonen@varian.com

Pre-AAPM Varian Developer Workshop 2024



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

• Sr. Research Scientist at Varian Proton Planning

• PhD student at Helsinki University of Technology

• First Eclipse Script about 6 years ago

• Engineer

Roni Hytonen (Scripting) Topics of Interest

• Augmenting Eclipse Functionality

• Data Extraction

• Planning Automation

• User Interfaces (WPF, XAML)
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• Identifying the data objects to transfer

• RT Admin vs. ESAPI

• Moving Patient Data

• Dicom I/E vs. Dicom ToolKit

• ESAPI

• Moving Optimization Objectives

• Objective Templates

• Recap

Session Goal                         Agenda

Learn ways to transfer patient data 
(CTs, Structure sets, Plans, …) 
from one Aria system to another.

Understand Import/Export 
automation with Dicom Toolkit.
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Problem Statement
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A True Story

• “We’re getting a new version of Eclipse to 
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.
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Identifying Patients

17

Using ESAPI (1/2)

• Stand-alone Executable can access 
all patients.

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

18

Using ESAPI (2/2)

• 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.
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Moving Patient Data

19

First the manual way

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

• Export Options can be used to automatically 
include all the images and structure sets for 
the selected plans.

• Similarly, the DCIE can be used to import all 
the data at once in the target system.
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DICOM ToolKit (DCMTK)

20

For Data Import

• DCIE works on one patient at a time, which 
can be a bottle neck.

• Let’s use DCMTK to automate the import 
process.



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

Configuring DICOM DB Service

21

• 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:

−IP    172.20.169.164

−Port  51402

−AEC DBDicomService

−AET  Rhytonen
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DCMTK StoreSCU

22

Data Import

• DCMTK offers command storescu.exe that 
allows us to batch-import the .dcm files.

−Assumed now that the files have been 
transferred to that system.

• AEC and AET are what we configured in our 
DB service.

• Same for the IP and Port.

• -v for verbose mode

• +sd for importing an entire directory at once.

• +sp for importing files that match “CT.*.dcm”.

• Now importing files from directory “C:\...”.

.\storescu 
 -aec DBDicomService -aet RHytonen 
 172.20.169.164 51402 
 -v +sd +sp “CT.*.dcm" 
 C:\...\HNC_2019_02\

• Common Pitfalls

• Order of importing matters:
1) CT images
2) Structure sets
3) Treatment Plans
4) Doses

• Plans require a matching treatment unit 
to exist.
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Direct Dicom Export

23

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.
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DCMTK MoveSCU

24

Data Export (1/2)

• Next, let’s automate the data exporting using 
DCMTK.

• Following jazb83’s DICOM-Scripting 
instructions in Github1.

−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

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
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DCMTK MoveSCU

25

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”.

. \ movescu.exe - v 
 - aet DCMTK - aec  VMSDBD 
 - aem VMSFD- OUT 
 172.20.169.144 51402 
 - S - k "0008,0052=IMAGE" 
 - k " 0008,0018 =1.2é456" 

For other objects

. \ movescu.exe - v 
 - aet DCMTK - aec  VMSDBD 
 - aem VMSFD- OUT 
 172.20.169.144 51402 
 - S - k "0008,0052=IMAGE" 
 -k "0020,000E=1.2é123" 

For exporting CTs



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

MoveSCU and ESAPI

26

• Earlier, we collected plan information using 
ESAPI.

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

• With the UIDs, we can automate the 
moveSCU calls.

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

Choose the correct key2 

and place UID to {0} 

with string formatting
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MoveSCU and ESAPI

27

• Earlier, we collected plan information using 
ESAPI.

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

• With the UIDs, we can automate the 
moveSCU calls.

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

← Might be important
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Optimization Objectives

28

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, I 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

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

29

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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TXI Helper Tabs



Introduction to MVVM
Matthew Schmidt

Gateway Scripts

Washington University in St. Louis
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MVVM – What is it?

• 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.

33



MVVM – Model View ViewModel

View

• User Interface

• Converters

ViewModel

• Data 
Transformation

• Pass through for 
ESAPI objects

Model

• Data Definitions

• Abstraction

• Object Modeling

34



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. 

35



TXI Helper 
Examples – Text 
Update

Binding

• Parameters values that start with 
Binding are evaluated based on 
defined properties. 

C# Full Property Definition

• Private backing field

• Property Definition

• Accessors

• Method on set to update UI. 

Datacontext

• Sets location for binding expression

36



TXI Helper 
Examples

ProgressBar value binding to 
ProgressBarValue in UI.

Property defined in ViewModel.

Property updated in code
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What about the Model?

• Example: User gets to select 
Structure Set from ComboBox

• Note: This code has been 
modified a bit from the repo for 
example purposes

• Bind ESAPI Objects Directly
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What about the Model?

• Create your own class inside 
the ViewModel

• Create the class in a separate 
file

39



Why MVVM?

40



MVVM Organization

Separation of Responsibilities

• Let the UI issues be only UI 
issues…

Scalability

• Enterprise-level applications 
can be managed as more 
manageable smaller apps.

App1 App2 App3

VS

41



Testing Applications 
in MVVM • Testing with ESAPI Patient

• Testing with custom object

Method takes patient object (or custom 
patient class)

42



MVVM Benefit – 
Open Source
Maybe you want to contribute to code.

Maybe you want to use open-source 
code in your application (in-part or in-
whole)

Maybe you just want to review some 
code.

If we’re all using consistent organization, 
its easy to integrate. 
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Important Notes

• 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

44



Thank you!

• Come and see us at Booth 542!

45
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CT Number Override

Feature add:
current structure average HU

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
https://github.com/Varian-MedicalAffairsAppliedSolutions/MAAS-TXIhelper/blob/main/2024-workshop-code-print.pdf
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Code to add to TXIHelper for 
Golden State Hackathon 2024

Chunhui Han, PhD

City of Hope
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This piece of code goes to the “if” statement in “public string StructureSelect{}” in OverrideViewModel.cs

48
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This method will be added to OverrideViewModel.cs

Then:

• Rebuild solution

• Test new build in Eclipse

• Git “push” back to Forked 

repo

Finally:

• Workshop participant will 

issue pull request to source 

via GitHub website

49
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Then:

• Anyone can 

download and 

run newest 

release

• Try the cloud 

build!

Finally:

• Break before 

PyESAPI

53
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Michael M. Folkerts, PhD

Sr. Research Scientist

Golden State Hackathon

AAPM 2024 

Practical PyESAPI
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• Michael: Introduction slides

• Anthony: BeamDashboardPro

o Repo tour

o Demo

o BeamDashbordX intro

• Michael: BeamDashboardX

o Tech stack

o Prototype locally

o Push and build in cloud

• Attendees: BeamDashboardX

o download from new github release

o Test in your VIC environment

55

GSH Part 2: PyESAPI
Agenda
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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
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Plan Dashboard
Modern plotting tools: Plotly
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Plan Dashboard
ExamplePyESAPI-based Project

59
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Development Cycle
Prototype & Deploy

60

PyESAPI
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Let’s demo, download and hack:

Live demos always work.

-BeamDashboardPro
-BeamDashboardX

61
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Link to these slides / handout:

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

62

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

https://teams.microsoft.com/l/meetup-

join/19%3ameeting_NWJiNzkxZWQtZjJjMi00ZjU0LTg

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

%7b%22Tid%22%3a%225dbf1add-202a-4b8d-815b-

bf0fb024e033%22%2c%22Oid%22%3a%2231b9883c

-0289-4183-bdb4-e61b10f5fb9b%22%7d 

63

https://teams.microsoft.com/l/meetup-join/19%3ameeting_NWJiNzkxZWQtZjJjMi00ZjU0LTg0ZjUtYmMxMjUzNmJkYzcw%40thread.v2/0?context=%7b%22Tid%22%3a%225dbf1add-202a-4b8d-815b-bf0fb024e033%22%2c%22Oid%22%3a%2231b9883c-0289-4183-bdb4-e61b10f5fb9b%22%7d
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https://teams.microsoft.com/l/meetup-join/19%3ameeting_NWJiNzkxZWQtZjJjMi00ZjU0LTg0ZjUtYmMxMjUzNmJkYzcw%40thread.v2/0?context=%7b%22Tid%22%3a%225dbf1add-202a-4b8d-815b-bf0fb024e033%22%2c%22Oid%22%3a%2231b9883c-0289-4183-bdb4-e61b10f5fb9b%22%7d
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