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APL64: CPC in a Python Program 
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Overview 
In this example an APL64 Cross-platform Component (CPC) is created and used in a Python 
programming language program.  This document is not a Python or Microsoft VS Code 
tutorial.  Previously acquired knowledge of Python and the Microsoft VS Code IDE is 
necessary. 

Create the APL64 CPC 

Create the Code Folders 
• C:\APL64 CPC For Python 
• Within that folder the sub-folders: Source and Target 

https://www.python.org/
https://www.python.org/
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Create the APL64 Workspace and Public Function 
The APL64 programmer designed ‘Add’ function uses the ‘:public’ function header prefix to 
indicate that it will be exposed to the Python program as a method.  The result and arguments 
of the ‘Add’ function specify their data type.  The public remarks are a cross-platform 
‘Intellisense’ scaffold to provide the Python programmer with context-sensitive 
documentation for the ‘Add’ function result and arguments. 

:Public double@Z←Add(double@A;double@B) 
⍝∇S Return the sum of arguments A and B    
⍝∇P A: double value to add 
⍝∇P B: double value to add 
⍝∇R Z Sum of A and B 
 
Z←A+B 

 

Test the Add function in APL64: 
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Save the workspace to the ‘C:\APL64 CPC For Python\Source’ folder: 

 

Complete the Cross-platform Creation Utility Dialog 
The creation utility is available in the APL64 Developer version IDE: 
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Save the CPC info. file to the ‘C:\APL64 CPC For Python\Source’ folder: 
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Create the APL64 CPC 
Click the ‘Create’ button in the APL64 CPC creation dialog to create the CPC.  The result is a 
.Net Nuget package containing the APL64 workspace, public function and APL64 interpreter 
components. 

 

Review the CPC log file: 
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A ‘readme’ file is optional element of a Nuget package which can be included in an APL64 
CPC. 

Save the CPC Info file 
The CPC info file is re-used when updates to an APL64 CPC are necessary. 

Save the CPC info file to the ‘C:\APL64 CPC For Python\Source’ folder: 

 

Copy the APL64 CPC Nuget package to the Nuget Publish Folder 
In this example the APL64 CPC Nuget package is published locally on the programmer’s 
workstation.  In a production environment the Nuget package can be directly delivered to the 
Python programmer or published on-line. 

From: C:\APL64 CPC For Python\Target 
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To: C:\APL64 Nuget Packages 

 

Create the Python Program 

Prerequisites 
• Install Python on the workstation 
• Install Microsoft VS Code (Visual Studio Code) on the workstation 
• Start VS Code on the workstation 
• Install the Python VS Code extension 

 

https://www.python.org/downloads/
https://code.visualstudio.com/download
https://code.visualstudio.com/docs/languages/python
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Prepare the Python Source Code 
In VS Code, open a new Python code file, name it ‘hello.py’, and paste in the source code 
provided below for this example.  This code file provides comments indicating the purpose 
of the statements in it.  A production code file would be much smaller. 

from __future__ import annotations  # Keep annotations as strings for forward references. 
 
import importlib  # Dynamically import .NET namespaces exposed through pythonnet. 
import shutil  # Remove old extraction directories before re-extracting nupkg contents. 
import sys  # Read the active Python executable for actionable install guidance. 
import xml.etree.ElementTree as ET  # Parse the .nuspec XML dependency metadata. 
from pathlib import Path  # Perform robust path operations across Windows and POSIX 
styles. 
from typing import Optional  # Express optional return values in helper function signatures. 
from zipfile import ZipFile  # Extract the .nupkg archive just like a regular .zip file. 
 
def fail(message: str, exit_code: int = 1) -> None: 
    """Print a standardized error message and exit immediately.""" 
    print(f"ERROR: {message}")  # Emit a user-visible error prefix for easy scanning. 
    raise SystemExit(exit_code)  # Terminate script with a non-zero code on failure paths. 
 
def extract_nupkg(nupkg_path: Path, extract_root: Path) -> Path: 
    """Extract a NuGet package to a clean directory and return that directory.""" 
    if not nupkg_path.exists():  # Guard early if the input package file is missing. 
        fail(f"NuGet package not found: {nupkg_path}")  # Exit with clear file path. 
 
    extract_dir = extract_root / nupkg_path.stem  # Keep one deterministic folder per 
package. 
    if extract_dir.exists():  # Remove stale content from prior runs. 
        shutil.rmtree(extract_dir)  # Delete recursively so extraction starts clean. 
    extract_dir.mkdir(parents=True, exist_ok=True)  # Recreate extraction target directory. 
 
    with ZipFile(nupkg_path, "r") as zip_file:  # Open package in read mode. 
        zip_file.extractall(extract_dir)  # Unpack all entries, including nuspec and lib files. 
 
    return extract_dir  # Return extraction root for subsequent assembly discovery. 
 
def pick_best_tfm_path(paths: list[Path]) -> Optional[Path]: 
    """Choose the best DLL candidate by target framework precedence.""" 
    if not paths:  # No candidates means the caller should treat the assembly as unresolved. 
        return None 
 
    tfm_priority = [  # Prefer newest frameworks first, then broader compatibility targets. 
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        "net10.0", 
        "netstandard2.1", 
    ] 
 
    def score(path: Path) -> int: 
        normalized = str(path).replace("\\", "/").lower()  # Normalize separators + case. 
        for index, tfm in enumerate(tfm_priority):  # Search for first known TFM in the path. 
            if f"/{tfm}/" in normalized: 
                return index  # Lower index means higher preference. 
        return len(tfm_priority)  # Unknown TFMs rank last. 
 
    return sorted(paths, key=score)[0]  # Return the highest ranked candidate path. 
 
def read_nuspec_dependencies(extracted_dir: Path) -> list[tuple[str, str]]: 
    """Read dependency id/version tuples from the extracted .nuspec file.""" 
    nuspec_files = list(extracted_dir.glob("*.nuspec"))  # Find nuspec at package root. 
    if not nuspec_files:  # If there is no nuspec, dependency details are unavailable. 
        return [] 
 
    nuspec_path = nuspec_files[0]  # Use first nuspec file present. 
    try: 
        tree = ET.parse(nuspec_path)  # Parse XML structure. 
        root = tree.getroot()  # Get XML root for namespace-aware queries. 
    except ET.ParseError:  # Handle malformed XML gracefully. 
        return [] 
 
    ns = {"n": "http://schemas.microsoft.com/packaging/2013/05/nuspec.xsd"}  # Nuspec 
namespace. 
    deps: list[tuple[str, str]] = []  # Collect dependency pairs as (id, version). 
    for dep in root.findall(".//n:dependency", ns):  # Iterate dependency entries across 
groups. 
        dep_id = dep.attrib.get("id", "").strip()  # Extract package id. 
        dep_version = dep.attrib.get("version", "").strip()  # Extract package version. 
        if dep_id and dep_version:  # Keep only complete dependency entries. 
            deps.append((dep_id, dep_version)) 
    return deps  # Return full dependency list declared by package metadata. 
 
def audit_declared_dependencies(dependencies: list[tuple[str, str]], nuget_root: Path) -> 
list[str]: 
    """Return explicit missing NuGet package dependencies from local cache.""" 
    missing: list[str] = []  # Collect missing package identifiers with versions. 
    for dep_id, dep_version in dependencies:  # Check each declared dependency. 
        cache_path = nuget_root / dep_id.lower() / dep_version  # Standard NuGet cache 
layout. 
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        if not cache_path.exists():  # Missing folder means this package version is unavailable. 
            missing.append(f"{dep_id} ({dep_version})") 
    return missing 
 
def build_assembly_resolver(System, assembly_dir: Path): 
    """Create a resolver that loads dependencies from lib folder or local NuGet cache.""" 
    nuget_root = Path.home() / ".nuget" / "packages"  # Default user-level NuGet cache root. 
    loaded_cache = {}  # Avoid re-loading assemblies that were already resolved once. 
    missing_assemblies: set[str] = set()  # Track unresolved assembly names explicitly. 
 
    def find_assembly_dll(name: str) -> Optional[Path]: 
        local_candidate = assembly_dir / f"{name}.dll"  # Prefer side-by-side package DLLs 
first. 
        if local_candidate.exists(): 
            return local_candidate 
 
        candidates: list[Path] = []  # Search candidates when local DLL is absent. 
        package_dir = nuget_root / name.lower()  # Fast path if package id == assembly name. 
        if package_dir.exists(): 
            candidates.extend(package_dir.glob(f"**/{name}.dll"))  # Search only this package. 
 
        if not candidates and nuget_root.exists():  # Fallback for mismatched 
package/assembly names. 
            candidates.extend(nuget_root.glob(f"**/{name}.dll"))  # Broader but slower 
recursive search. 
 
        return pick_best_tfm_path(candidates)  # Pick the best framework-compatible match. 
 
    def resolve_assembly(sender, args): 
        requested_name = System.Reflection.AssemblyName(args.Name).Name  # Read 
simple assembly name. 
 
        if requested_name in loaded_cache:  # Return cached assembly if it was loaded 
earlier. 
            return loaded_cache[requested_name] 
 
        dll_path = find_assembly_dll(requested_name)  # Try to locate DLL path for requested 
assembly. 
        if dll_path is None: 
            missing_assemblies.add(requested_name)  # Record explicit unresolved 
dependency name. 
            return None  # Signal unresolved assembly to .NET runtime. 
 
        try: 
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            assembly = System.Reflection.Assembly.LoadFrom(str(dll_path))  # Load from 
resolved DLL path. 
            loaded_cache[requested_name] = assembly  # Cache successful load for future 
requests. 
            return assembly 
        except Exception: 
            missing_assemblies.add(requested_name)  # Track load failures as 
missing/unusable. 
            return None 
 
    return resolve_assembly, missing_assemblies  # Expose both resolver callback and miss 
tracker. 
 
def main() -> None: 
    """Extract the package, load AplAdd, and execute AplAdd.Add with diagnostics.""" 
    base_dir = Path(__file__).resolve().parent  # Anchor all relative paths to script directory. 
    nupkg_path = base_dir / "APLNEXT_LLC.CpcForPython.0.0.0.1.nupkg"  # Package 
expected beside script. 
    extract_root = base_dir / ".nupkg_extract"  # Keep extraction under a hidden working 
folder. 
    nuget_root = Path.home() / ".nuget" / "packages"  # NuGet local cache used for 
dependencies. 
 
    extracted_dir = extract_nupkg(nupkg_path, extract_root)  # Unpack package on each 
run. 
    assembly_dir = extracted_dir / "lib" / "net10.0"  # Primary TFM folder from this package. 
    cpc_dll = assembly_dir / "CpcForPython.dll"  # Main assembly that contains AplAdd. 
 
    if not cpc_dll.exists():  # Validate assembly exists before pythonnet initialization. 
        fail(f"CpcForPython.dll not found in package at: {cpc_dll}") 
 
    dependencies = read_nuspec_dependencies(extracted_dir)  # Read explicit 
dependency declarations. 
    missing_packages = audit_declared_dependencies(dependencies, nuget_root)  # 
Check missing cache packages. 
    if dependencies:  # Print dependency audit so missing package dependencies are 
explicit. 
        print("Declared NuGet dependencies in package metadata:") 
        for dep_id, dep_version in dependencies:  # Emit each declared dependency id + 
version. 
            print(f"  - {dep_id} ({dep_version})") 
    if missing_packages:  # Print missing dependencies needed for complete runtime 
behavior. 
        print("Missing package dependencies in local NuGet cache:") 
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        for item in missing_packages: 
            print(f"  - {item}") 
        print("Tip: restore/install missing packages so transitive DLLs can be resolved.") 
    else: 
        print("No missing package dependencies detected in local NuGet cache.") 
 
    try: 
        from pythonnet import load  # Import pythonnet entry point lazily for clean error 
handling. 
    except ModuleNotFoundError: 
        fail(  # Provide exact install command for the currently running interpreter. 
            "pythonnet is not installed for this interpreter. " 
            f"Install with: {sys.executable} -m pip install pythonnet" 
        ) 
 
    try: 
        load("coreclr")  # Start .NET Core runtime host. 
        import clr  # Import pythonnet CLR integration module. 
 
        System = importlib.import_module("System")  # Load core .NET namespace. 
        resolver, missing_assemblies = build_assembly_resolver(System, assembly_dir)  # 
Create resolver + tracker. 
        System.AppDomain.CurrentDomain.AssemblyResolve += resolver  # Register fallback 
resolver callback. 
 
        clr.AddReference(str(cpc_dll))  # Load primary assembly reference into CLR. 
 
        apl_add_type = System.Type.GetType("CpcForPython.AplAdd, CpcForPython")  # 
Resolve fully-qualified type. 
        if apl_add_type is None:  # Guard if type resolution fails unexpectedly. 
            fail("Failed to resolve type CpcForPython.AplAdd from CpcForPython assembly.") 
 
        apl_add = System.Activator.CreateInstance(apl_add_type)  # Create AplAdd instance 
via reflection. 
        a = 123  # First input operand used in Add method demo call. 
        b = 456  # Second input operand used in Add method demo call. 
        result = apl_add.Add(a, b)  # Invoke the .NET Add method. 
        print(f"AplAdd.Add({a}, {b}) = {result}")  # Print successful interop result. 
 
        dispose_member = getattr(apl_add, "Dispose", None)  # Probe optional IDisposable 
support. 
        if dispose_member is not None: 
            try: 
                dispose_member()  # Preferred Python-callable dispose path. 
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            except TypeError: 
                try: 
                    System.IDisposable.Dispose(apl_add)  # Alternate explicit interface dispatch. 
                except Exception: 
                    pass  # Ignore cleanup-only errors after successful main call. 
    except Exception as exc: 
        missing_list = []  # Snapshot missing assembly names captured by resolver. 
        if "missing_assemblies" in locals(): 
            missing_list = sorted(missing_assemblies) 
        missing_details = "" 
        if missing_list: 
            missing_details = " Missing assemblies during runtime resolution: " + ", 
".join(missing_list) + "." 
        fail( 
            "Failed to load or execute CpcForPython from NuGet package. " 
            "This package targets net10.0, so you need a compatible .NET runtime/SDK and 
dependencies. " 
            f"Details: {exc}.{missing_details}" 
        ) 
 
if __name__ == "__main__":  # Entry point guard for script execution. 
    try: 
        main()  # Run the full extraction, load, and invocation workflow. 
    finally: 
        if sys.platform.startswith("win"): 
            try: 
                input("\nPress Enter to close this window...")  # Keep desktop-launched console 
visible. 
            except EOFError: 
                pass  # Skip pause if no interactive input stream is available. 

 

Hello.py in VS Code: 
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Save the Hello.py code file to the Nuget Package publish folder  
To show that Python runs the APL64 CPC Nuget package, save the Hello.py code file to the 
Nuget packages publish folder: 

 

The hello.py code file assumes that the APLNEXT_LLC.CpcForPython.0.0.0.1.nupkg is in the 
same folder because of this source code: 

base_dir = Path(__file__).resolve().parent 

nupkg_path = base_dir / "APLNEXT_LLC.CpcForPython.0.0.0.1.nupkg" 

Run the Python Program 
To run the Hello.py Python program in Windows Explorer, right mouse click the Hello.py code 
file and select Open with > Python: 

vscode-file://vscode-app/c:/Users/joebl/AppData/Local/Programs/Microsoft%20VS%20Code/7e7950df89/resources/app/out/vs/code/electron-browser/workbench/workbench.html
vscode-file://vscode-app/c:/Users/joebl/AppData/Local/Programs/Microsoft%20VS%20Code/7e7950df89/resources/app/out/vs/code/electron-browser/workbench/workbench.html
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Be patient while the pre-production checks on the workstation environment are performed. 
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To run the Hello.py Python program in VS Code: 

• Open the ‘C:\APL64 Nuget Packages’ folder in VS Code 
• Open the ‘C:\APL64 Nuget Packages\Hello.py’ code file in VS Code 
• Click the Ctrl + F5 button or the VS Code run arrow 

The output of Hello.py will be rendered to the VS Code Terminal: 
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