
This material is based upon work supported by the U.S. Department of Energy, Office of Science, Office of Nuclear Physics and used resources of 

the Facility for Rare Isotope Beams (FRIB) Operations, which is a DOE Office of Science User Facility under Award Number DE-SC0023633, and by the US

National Science Foundation under Grants No. PHY-20-12040 and 23-10078 “Windows on the Universe: Open Quantum Systems in Atomic Nuclei at FRIB”.

New Isotope Research Group 

Facility for Rare Isotope Beams, Michigan State University, East Lansing, MI 48824 USA

Date 09/17/2025

LISE++ Config File Previews

Hudson Miltner



Facility for Rare Isotope Beams
U.S. Department of Energy Office of Science | Michigan State University

640 South Shaw Lane • East Lansing, MI 48824, USA

frib.msu.edu

▪ The .lpp file format is already 
largely readable in its .txt 
format, viewable when 
viewed within notepad.
• LISE++ parses this format for to 

load the precise configuration

▪Windows previews already 
exist for .txt type files as 
scrollable read-only displays 
integrated in the windows 
explorer.

.lpp File Format as .txt
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Figure 1: View of .lpp in 

Notepad (.txt-like format)

Figure 2: Text preview in windows explorer
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▪Windows’ Registry is an interface where a 
user can view and edit high-level aspects 
of OS logic in handling extensions, file 
interactions/compatibilities, etc.
• Most internal OS processes represented by 

Component Object Model (COM) classes 
which are complicated objects with unique 
CLSIDs used for language versatility and 
powerful capabilities
»Operations with memory stream logic, binary 

interfaces, and low-level C++

» Internal COMs are often encrypted in the OS

▪CLSID keys act as the interface between 
the Registry and the internal OS 
subprocesses used for the registry 
customization. 

Windows Registry System
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Figure 3: Registry view in HKCR
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▪ To establish the connection for the custom .lpp file extension and the .txt preview handler, the 
following process is followed:
• Establish a key in HKEY_CLASSES_ROOT (HKCR) for “.lpp”
»HKCR houses local system and user COM objects within the registry

• Under “HKCR\.lpp”, register a shell executable for the Preview CLSID “HKCR.lpp\shellex\<Preview 
CLSID>” to enable the extension
»Preview Extension CLSID: {8895b1c6-b41f-4c1c-a562-0d564250836f}*

• Set the Preview CLSID executable’s the default value to the .txt Preview Handler CLSID
» .txt Preview Handler CLSID: {1531d583-8375-4d3f-b5fb-d23bbd169f22}*

▪Now, the Windows OS will know to establish the preview extension for the .lpp file and call the 
internal .txt Preview Handler COM process to display the .lpp information in the explorer.

Note: The CLSID’s marked with *’s were obtained from ChatGPT queries for the internal CLSID 
keys to use for the preview processes

.lpp Registry Process
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▪Once the registration for the .lpp file is completed, selecting any .lpp file should display the .txt-
like preview we saw in Figures 1 and 2 inside of the file explorer.
• This solution is fast and relatively simple with minimal performance impact

• .lpp formatting is convenient for summary information near the top, but adjustments may be made to 
the formatting for key data to be displayed first

.lpp Registry Results
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Figure 4: .lpp preview in explorer with .txt Preview Handler
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▪ The .txt handler creates a preview of the entire contents of the .lpp file so excess information is 
often included in the preview.

▪Because the COM objects are encrypted and the process is not easy to intercept, customizing 
the preview most efficiently involves creating and registering an addition COM object.
• A similar process seen in Slide 5 would be required for the extension (.lpp) except the final CLSID 

would simply change to the new custom COM CLSID

Custom Preview Handlers
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Figure 5: Mock-draft of what the preview could 

look like with custom preview (not functioning)
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▪ The custom COM DLL process would go as follows:
• When extension with the registered custom COM DLL is selected, initialize a preview host 

(PrevHost.exe) with the custom DLL

• PrevHost.exe initializes the COM object

• The DLL parses the .lpp file extracting relevant data into plain text for the memory stream

• COM object creates an instance of the existing .txt Preview Handler and passes the prepared stream

• The .txt Preview Handler displays the parsed information in the preview.

▪ This process requires a strong foundational understanding of information stream management 
and the multiple interfaces between the DLL, PrevHost, and the COM objects themselves.

Custom COM Outline
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▪Using Windows installers (such as .aip 
files), it is possible to perform the 
registration of app-specific extensions and 
their preview handlers on installation 
automatically for any user.
• Modifying the Windows Registry is complicated 

and can be risky for an inexperienced user, so 
this automation is ideal

▪Applications like “Actual Installer” provide a 
convenient interface to modify .aip install 
projects easily.
• The application lets you customize an installer 

and then run it as a .exe on some machine

Registration on Installation
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Figure 6: Actual Installer interface for .aip project



Facility for Rare Isotope Beams
U.S. Department of Energy Office of Science | Michigan State University

640 South Shaw Lane • East Lansing, MI 48824, USA

frib.msu.edu

▪ The process of establishing and registering a new 
extension with a preview handler is similar to the 
process discussed in Slide 4:
• Navigate to the “Register” tab and add the desired 

extension name “lpp”
»Associate the file with the project directory also, and provide 

the description for its association

» The system now recognizes the extension and its 
source/related application

• Navigate to the “System” tab and add a new registry key 
under the same key as the Preview in Slide 4: 
“HKCR/.lpp/shellex/<Preview CLSID>”
»Preview CLSID: {8895b1c6-b41f-4c1c-a562-0d564250836f}

• Set the “Data” value of this new key to the desired preview 
handler CLSID
» .txt Handler CLSID: {1531d583-8375-4d3f-b5fb-d23bbd169f22}

Actual Installer Registry Process
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Figure 7: 

Extension 

registration in 

“Register”

Figure 8: Preview Handler registration 

in “System” for .txt Handler
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