APL64: Using | |PY - Python engine
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Summary

The APL64 [ |PY system function can create an instance of the Python engine within the
current APL64 interpreter instance. The Python engine created using [ |PY persists during
the entire APL64 instance. When an APL64 instance is closed, the Python engine, if any, is
disposed.
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The [ ]PY Exec action can execute a Python script. The [ |PY Eval action, with synonym [ |PY
Get, can obtain the value of a Python expression. The [ |PY Set action can set a Python
variable value with an APL 64 value.

The DPY Exec, Eval, Get and Set actions support value substitution, so that APL variable
values can be used a Python script or expression.

The interface between Python and .Net is implemented by the PythonNet Nuget package
included in the APL64 interpreter. The installed version of Python must be compatible with
the PythonNet interface.

The [ ]PY implementation is cross-platform compatible.

Prerequisites

It is up to the APL64 programmer or end user of an APL64-based application to assure that
an appropriate version of no-cost Python is installed on the target workstation, e.g. Python
v3.14+,

The path of the Python dll must be provided in the right argument of the [_]PY InitPy action to
create the Python engine in an APL64 instance.

Multiple instances of the Python engine cannot be created within an APL64 interpreter
instance. This is a Python-imposed restriction. The Python engine supports multiple
scopes, so each [ JWSE engine and its APL instance parent have separate scopes.

Python does not support character scalars or arrays. For the best [ |PY experience convert
APL character data to APL string data before sending the data to the Python engine.
Character data set to the Python engine are converted to string data and returned to APL as
string data.

| |PY Actions

Syntax: [result] < [ ]PY Action actionArg1 ...

The [ ]PY action text is not case sensitive.

EVAL (synonym: GET)
The EVAL action runs the evalExpr in the Python engine and returns the result.

Syntax: [result] « [ ]PY 'Eval' evalExpr [subValO subVall ...]
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evalExpr is the text Python expression to evaluate. The evalExpr can contain substitution
indicators of the for {0} {1} ...

subVall ... are optional value substitution arguments.

Example: Arithmetic operations

[ ]PY 'InitPY' 'C:\Users\joebl\AppData\Local\Python\pythoncore-3.14-64\python314.dll'
[ IDR[ JeX€[ ]PY 'Eval' '3+5'
8=pX

[ APL64 CLEAR WS — O X

File Edit Session Objects Tools Options Help
ERA8 D02 XDoE MER. | JSRHUINICICIFEINN | | [ES A T

:'/u 0 OPY 'InitPY' 'C:\Users\joebl\AppData\local\Python\pythoncore-3.14-64\python31ik.d11" |

¢ o1 OoR O«X<0OPY 'Eval’ '3+5'
2:8
3323

G S 8spX

| 5i1

[
el I

|Ready | | [Wist: Ln: 6 Col: 6|Ins |Classic| | Mum [EN_US |

Example: Using Python modules

This example uses the Python ‘numpy’ module which can be installed using the Windows
Command Prompt (as administrator) with this command:

py -m pip install numpy |

If the ‘numpy’ module is installed, run this Python script:

[ ]PY 'InitPY' 'C:\Users\joebl\AppData\Local\Python\pythoncore-3.14-64\python314.dll'
[ ]PY 'Exec' 'import numpy as np' (©) Import numpy using Python syntax

[ IDR[ Je«arr<[ |PY 'Eval' 'np.array([1, 2, 3, 4, 5])' (0] Get a numpy array

[ DR [ ]J¢result<[ |PY 'Eval' 'np.mean([1, 2, 3, 4, 5])' (©) Returns 3.0

[ ]PY 'Exec' 'import math' () Import other modules

[ IDR [ Jepi<[ |PY 'Eval' 'math.pi' (©) Returns 3.14159...
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[[<F o OrY 'InitPY' 'C:\Users\joebl\AppData\lLocal\Python\pythoncore-3.14-64\python31i4.d11"'
F o1 OrY 'Exec' 'import numpy as np' A Import numpy using Python syntax
g2 OoR O«arr+dPY 'Eval' 'np.array([1, 2, 3, 4, 5])' A Create a numpy array

3112345

4:323
Ikl s OoR O«result<[PY 'Eval' 'np.mean([1, 2, 3, &, 5])' @ Returns 3.0

6:3

7645
¢ 8 OrY 'Exec' 'import math' A Import other modules
A9 O0R Oepi<[PY 'Eval’ 'math.pi' A Returns 3.14159...

10:3.141592654

&645

T

[kl |

|Readv

| | [Hist: Ln: 12 Col: 6| Ins |Classic]|

[ um | En_us |

Example: Slicing an array

Use caution when slicing an array, because for certain array types the original array may be

affected.

[ ]PY 'Exec' 'x ={0} (X€1 «mytext» (2 3p16))
X=[ ]PY 'Eval' 'x'

[]PY 'Eval' 'x[1]

[ ]PY 'Eval' 'x[1:2]'

[]PY 'Eval 'x[:3]'

[ ]PY 'Eval' 'x[1:]'

[ ]PY 'Eval' 'x[:-1]'

[]PY 'Eval 'x[1:3]

[ ]PY 'InitPY' 'C:\Users\joebl\AppData\Local\Python\pythoncore-3.14-64\python314.dll'
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o OrY 'InitPY' 'C:\Users\joebl\AppData\lLocal\Python\pythoncore-3.1k-64\python314.d11"’
<F o1 OrY 'Exec' 'x = {0}' (X+1 «mytext» (2 3p16))
) X=OPY 'Eval' 'x'

3i1
P u OPY 'Eval’ 'x[11"

Simytext
P 6 OPY 'Eval’ 'x[1:2]°

7 mytext
< 8 OPY 'Eval’ 'x[:3]"

9 1 mytext 123

10 L 56
<11 Opy 'Eval' 'x[1:]'
| 12 mytext 123

13 L 56
|<,l-'|1|l Opy 'Eval’ 'x[:-1]"

15/1 mytext
Jl16 Opy 'Eval' 'x[1:3]"

17 mytext 123

a | L 56
as |

|Ready | | [Wists Ln: 19 Col: 6| Ins |Classic| | Hum |EN US|

Value Substitution

The evalExpr can include one or more value substitution indicators, {0}, {1}, ... A value
substitution indicator with a specific index can be included more than once in an evalExpr.
There must be one APL substitution value for each value substitution indicator index.

Value substitution occurs before the statement is evaluated in the Python engine.

Example:

[ ]PY 'InitPY' 'C:\Users\joebl\AppData\Local\Python\pythoncore-3.14-64\python314.dll'
[ ]PY 'Exec' 'import math' (6] Import other modules
[ IDR [ Jepi<[ |PY 'Eval' 'math.pi * {0} 2

| B APLG4: CLEAR WS . - . — [m} X
File Edit Session Objects Tools Options Help
FRY8FE =2 shas AR DTG b w1 v (4 PG & .
@ D OPY 'InitPY' 'C:\Users\joebl\AppDatal\lLocal\Python\pythoncore-3.14-64\python314.d11"’
<P 1 OPY 'Exec' 'import math' A Import other modules
P 2 bR O«pi<dPY 'Eval’ 'math.pi = {0}' 2

3;6.283135307

L 6L5

k| |

|Ready | | [Wist: Ln: 5 cot: 6| Ins [classic| | mwum|EN_us |

©APLNEXT LLC - All Rights Reserved - 2026-07-22 UTC - Pg: 5



EXEC

The EXEC action runs the
Syntax: [ |PY 'Exec' 'pythonScript' [subValO subVal1 ... ]
Example: Single line script

Single Line Scripts

Example:

[ ]PY 'InitPY' 'C:\Users\joebl\AppData\Local\Python\pythoncore-3.14-64\python314.dll'
[ ]PY 'Exec' 'import numpy as np' (©) Import numpy using Python syntax

[ |PY 'Exec' 'npVect = np.array([1, 2, 3, 4, 5])' () Set the value of a Python array

[ ]PY 'Eval' 'npVect'

T APLG4: CLEAR WS - ) - ) ) - o x :
File Edit Session Objects Tools Options Help
FRA&@[H=2¢XDasAdw. TETEET im w vt P S & 95,
[<H 0 OPY 'InitPY' 'C:\Users\joebl\AppData\lLocal\Python\pythoncore-3.14k-64\python31k.d11"’ .
Y OPY 'Exec' 'import numpy as np' A Import numpy using Python syntax
g2 OrPY 'Exec' 'npVect = np.array([1, 2, 3, 4, 5])' A Set the value of a Python array
g3 Opy 'Eval' 'npVect'

412345
L Eal |
|Ready | | |wist: Ln: 5 cot: 6|Ins [classic| | mum |EN_US |

Value Substitution into a Python script

The evalExpr can include one or more value substitution indicators, {0}, {1}, ... A value
substitution indicator with a specific index can be included more than once in an evalExpr.
There must be one APL substitution value for each value substitution indicator index.

Value substitution occurs before the scriptis executed in the Python engine.

[ JPY 'InitPY' 'C:\Users\joebl\AppData\Local\Python\pythoncore-3.14-64\python314.dl'
[ ]PY 'Exec' 'npVect = {0}' (1 2.2 5.678)
[ ]PY 'Eval' 'npVect'
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[<m o: OPY 'InitPY' 'C:\Users\joebl\AppData\lLocal\Python\pythoncore-3.14-64\python31k.d11" |
A1 OpY 'Exec' 'npVect = {0}' (1 2.2 5.678)
<A 2 OPY 'Eval’' 'npVect'

311 2.2 5.678
. ' /|
[ i

|Ready | | [Wist: Ln: & col: 6|Ins |Classic| | Mum |EN_US |

Example: Value substitution multiple mixed data types

In this example the substituted values have different data types. The {0} substitution occurs

two times in the Python script.

‘ [ ]PY 'InitPY' 'C:\Users\joebl\AppData\Local\Python\pythoncore-3.14-64\python314.dll'

= o X

[ T APLB4: CLEAR WS .
File Edit Session Objects Tools Options Help
FRA&E=2C st DES HAn. NERES RGO ITNEEE | | S A
A 0 OPY 'InitPY' 'C:\Users\joebl\AppData\local\Python\pythoncore-3.14-6L\python3iL.d11" |
A1 OPY 'Exec' 'X=[{0}, {1}, {0}, {2}]1" 3.4 «texti» (2 3p16)
<2 gpy 'Eval’ 'X'
3! 3.4 textl 3.4 123
é L 56
dE= |
| | [wist: Ln: 5 col: 6| Ins |cClassic| | hum | en_us |

|Ready

Multi-line Python Scripts

A multi-line Python script is a text vector which contains new line characters separating the
script lines. Python comments can be included in the script with the prefix ‘#’.

When a Python scriptis created in an APL64 programmer-defined function, the APL64 string

line continuation structure is convenient: S¢«« ... »» Or S¢« ... ».
Example: Multi-line Python script via Line Continuation: Create and use a Python function:

In this example a multi-line Python script is created in an APL64 programmer defined
function. The scriptis created using the S<«« ... »» line continuation structure. The function
runs the Python script using [ |PY 'Exec' S. The Python script defines a Python function,
which requires Python-specific indentation within the function definition.

Firstinitialize the Python engine in the APL64 instance:
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‘ [ ]PY 'InitPY' 'C:\Users\joebl\AppData\Local\Python\pythoncore-3.14-64\python314.dll'

Create and run the MultiLineScript function to create the Python function:

MultiLineScript;S
S<«««def Calc(a, b):
z=2%a
w =b/21
returnz +w

»»

[ |PY'Exec'S

VMultiLineScript * O X

FRY_ REX|[&, i,

0 MultiLineScript;s
1:S«««def Calc(a, b):

2: z = 2*%3

3 w = b/21

b return z + w
5%»»

KJOpy ‘Exec’ s

[6:12]  [Commit Changes| [Commit & Close|

Use the [ |PY 'Eval' action to obtain a result:

| [J<result « [ JPY 'Eval' 'Calc(3, 5)' |
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OiMultilLineScript;S
1iS+««def Calc(a, b):
2 z = 2x8
3 w = b/21
| & return z + w
S5in»
6:0PY 'Exec' §
|[4;16] Commit Changes| |Commit & Close
@ 0: OrY 'InitPY' 'C:\Users\joebl\AppData\lLocal\Python\pythoncore-3.14k-64\python31ik.d11"'
[ 1 MultilineSeript
<t 2 Ory "Eval’ 'Calc(3,5)’

| 3:6.238095238

| | |Hist: Ln: & Col: 6| Ins |Classic]| [ wum | En_us |

e

|Ready

Example: Multi-line Python script with value substitution

In this example the APL64 programmer-defined function has a right argument as a value

substitution parameter in the Python script.

Firstinitialize the Python engine in the APL64 instance:

‘ [ ]PY 'InitPY' 'C:\Users\joebl\AppData\Local\Python\pythoncore-3.14-64\python314.dll'

Create and run the MultiLineScript function to create the Python function:

MultiLineScript factor;S
S<««def Calc(a, b):
z={0}*a
w =b/21
returnz +w

»»

[ ]PY 'Exec' S factor
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VMultiLineScript * O X

FRO_E@EX @00 i,

DEMuItiLineScript facteor;s
1 S«««def Calc(a, b):

2: z = {0}=*a

3 w = b/21

L return z + w
5 55

nupv "Exec' S factor

[6:19] |Commit Changes| [Commit & Clase]

Use the [ |PY 'Eval' action to obtain a result:

| [J<result « [ ]PY 'Eval' 'Calc(5, 3)' |

r%’j APLBS: CLEARW-S o

Eile Edit Session Objects Tools Options Help

[(ERd& 5= 2 XD A, 00 UEHHE imwwwt il d $ 95, |
VMultiLine... 4 X =

[Emd. Aaxe8n o= 2exhaEY AAR Q@@ il D)

0iMultilLineScript factor;5s
| 1iS+««def Calc(a, b):
' 2 z = {0}xa
3 w = b/21
L return z + w
E:>)»
6 [0PY 'Exec' § factor
|[5;2] (Commit Changes| (Commit 8 Close
C ]
¢ o OPY 'InitPY' 'C:\Users\joebl\AppData\lLocal\Python\pythoncore-3.14-64\python31ik.d11"'
Qo1 MultilineScript 500
P2 O<result « 0OPY 'Eval' 'Cale(5, 3)'
.g?2500.1|'+2857 |
k| |
|Ready | | [Wist: Ln: & col: 6|Ins |Classic| | Hum |EN US|

APL: Transfer Control between APL and Python within a Python script

Within a scriptitis possible to transfer execution control between the APL64 interpreter and
the Python engine. To execute a script line in the APL64 interpreter, prefix the APL64
executable statement on that line with ‘APL:. The Python portions of the script must be
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consistent and complete within themselves. Value substation into the script applies only to
the Python portions of the script.

Example:

In this example there are three portions of the script: Python sub-script 1, APL statement,
Python sub-script 2. This script also uses value substation on the Python portions of the
script.

Initialize the Python engine:

‘ [ ]PY 'InitPY' 'C:\Users\joebl\AppData\Local\Python\pythoncore-3.14-64\python314.dll'

Create and run the PyScript function:

PyScript factors

S«

import numpy as np

X=np.pi*{0}

APL: aplX<factors[2] + ~1+[ |PY 'Eval' 'X'
Y={1}

Z=X+Y

[ ]PY 'Exec'S (factors[1]) (factors[2])

(0) M"Execute script with value substitution

Use the [ |PY 'Eval' action to obtain the values of Python variables defined in the script:

| [JPY 'Eval''[X,Y,Z]' |

Check the value of the APL variable created in the APL portion of the script:
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IFRH&NH=2CYX DESE MAR
¥ PyScript -=X|
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PyScript factors
S+«
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import numpy as np

X=np.pi={0}

APL: aplX«factors[2] + ~1+[PY 'Eval' 'X'
y={1}

I=X+Y

e

OrPY 'Exec' § (factors[1]) (factors[2])

A tExecute script with value substitution

_Il!lm N F WO

|[‘3?41] |Cornm|'t Changes| |Comm|'t & Close|

0 OrPY 'InitPY' 'C:\Users\joebl\AppData\lLocal\Python\pythoncore-3.14-64\python31k4.d11"
1 PyScript 1000 1000

2! Opy 'Eval' '[X,Y,Z1'

3.3141.592654 1000 4141.592654

L aplX

5:4140.59265k

o 2ab

3| |

[Ready | | [Wist: Ln: 6 Col: 6|Ins |Classic|  |Mum |EN US|
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HELP (?)

Eh APLB4: CLEAR WS b4
i File Edit Session Objects Tools Options Help
H B B oo C ) H 1
iFRYd &[] DCEXDBESE Man. i | | I
<H 0 Opy "7
1:0PY Documentation Summary
2;
3 Actions:
ki charMat <+ [Py '?'
GiaplValue = [OPY 'Eval' pythonExpression [subValueO] [subValuell]..
6 OPY 'Exec' pythonScript [subValueO] [subValueil]...
JiaplValue = [JPY 'Get' pythonExpression [subValueO] [subValueil...
8 OPY 'InitPY' pythonDLLPath [clearScopel]
9 OPY 'Set' pyVYariableName aplValue
10
11¥alue Substitution:
12! Use {0}. {1}, etc. in pythonExpression/pythonScript
13
14 Examples:
15 OPY 'Exec' 'x = {0}' (110)
16! [OPY 'Eval' 'sum({0})' (15)
17! [0OPY 'Set' 'myArray' (2 3p16)
18!
19;Each APL and Owse instance maintains its own Python variable scope.
20;To reset an instance's Python scope: Use InitPY with clearScope=1
21:InitPY clearScope parameter:
22; 0 or omitted: Keep existing Python variables, if any
23 1 or "true': Clear all user-defined variables, if any
| Ready | | |Hist: Ln: 24 Col: 6| Ins |Classic| | En_us |
INITPY

Syntax: [ |PY 'InitPY' pythonDllPath [clearScope]

The InitPy action must be used before any other [ |PY actions are used. The required right
argument, pythonDllPath, is the path to the Python dllinstalled on the target workstation.

The optional argument, clearScope, determines if the current Python engine scope will be
initialized. The current scope contains the Python modules and variables which have been
created in the current APL64 instance. The Python engine supports multiple scopes.

clearScope: 0/Do not clear scope, 1/Clear scope

Multiple Python engine scopes occurin an APL64 instance only if the parent APL64 instance
creates one or more [ JWSE workspace engines children. In this scenario the parent APL
instance and each [ JWSE instance have distinct and separate Python engine scopes.
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Example:

pyPath<'C:\Users\joeb\AppData\Local\Python\pythoncore-3.14-64\python314.dll'
[ ]PY 'InitPY' pyPath

(0] Set some Python variables in the current Python engine scope
[ ]PY 'Exec' 'x = 42'

[ |PY 'Exec''y =100

[ ]PY 'Eval' '[x,y]'

(0| Clear scope using [ ]PY 'InitPY' pyPath 1

[ ]PY 'InitPY' pyPath 1

[ ]PY 'Eval' '[x,y]'

[ JPY 'Eval' "'x"in globals()"

[ ]PY'Eval' "'x"in locals()"

[ ]PY'Eval' "'y" in globals()"

[ ]PY 'Eval' "y'in locals()"

& APLG4 CLEAR WS — ] 4
| Eile Edit Session Objects Tools Options Help
FRY8[D=2¢xDas HAA.! iRl SO GITNEINEN || JIe P
[0 o pyPath«'C:\Users\joebl\AppData\Local\Python\pythoncore-3.14k-64\python3ik.d11"’
[lcw 1 OPY 'InitPY' pyPath
< 2 A Set some Python variables in the current Python engine scope
g 3 OPY 'Exec' 'x = 42°
[l OPY 'Exec' 'y = 100°
J 5 OPY 'Eval' '[x.y]l'
J 6 A Clear scope using [OPY 'InitPY' pyPath 1
[lp 7 OPY 'InitPY' pyPath 1
< 8 OrY 'Eval’ '[x,yl'
| 9:DOMAIN ERROR: [JPY: Eval failed:
10iname 'x' is not defined
11 [imm] OPY 'Eval' '[x.y]l'
12 A
<13 OrPY 'Eval' "'x' in globals()"
140
<15 OrPY 'Eval' "'x' in locals()"
16:0
17
<18 OrY 'Eval' "'y' in globals()"
19:0
< 20 OPY 'Eval' "'y' in locals()" _
@ |
g |
= |

|Ready | | |Wist: Ln: 22 Col: 6] Ins |classic| | Num |EN_US|

[ ]PY 'Exec' 'x = {0} (1 'text' (2 3)) (0] Mixed with nested
[ |PY'Exec''y ={0} (1 2.3 'hello' (456)) (0] Multiple types
[ ]PY 'Eval' 'x[1]'
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(0) Set array variable
[ ]PY 'Exec' 'X={0} (110) 0 X=[1,2,3,4,5,6,7,8,9,10]

(0 Use array in expression
[ ]PY 'Eval' 'sum({0})' (15) (0) Returns sum of array

(0) Matrix becomes nested list
[ |PY 'Exec' 'M={0} (23p6) ([©\M=][1, 2, 3],[4, 5, 6]]

(0) Set action
[ |PY 'Set' 'myArray' (110) 0y myArray =[1, 2, 3, ...]

(0) String with special characters
[ ]PY 'Exec' 's={0} 'Hello "World"' () s = "Hello \"World\""

SET
Syntax: [ |PY 'Set' pyVariableName aplValue

pyVariableName is an APL64 text value which is suitable for a Python variable name. The

named Python variable will be created if it does not exist.

aplValue is an APL64 value which is suitable for a Python variable value.

Python ultimately sets variable values using the Python text representation of the data. APL

values are converted to their Python text representation when setting the value of a Python
variable. For APL64 floating point data, the maximum available precision is used to create

the Python text representation.

Example:

[ JPY 'Set' 'X' (X€110)
X=[_|PY 'Get' X'

[ ]PY 'InitPY' 'C:\Users\joebl\AppData\Local\Python\pythoncore-3.14-64\python314.dll'
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ﬂﬂ D OpY 'InitPY' 'C:\Users\joebl\AppData\Local\Python\pythoncore-3.14-64\python31ik.d11"’
<P Opy ‘set' 'X' (X+110)

Pz X=OPY 'Get' 'X'

3

L Eal |
|Ready | | [Hists Ln: w cot: 6| Ins [Classic| | num |EN_us|
Example

[ ]PY 'InitPY' 'C:\Users\joebl\AppData\Local\Python\pythoncore-3.14-64\python314.dll'
[ |PY'Set''X' (X¢'a')

res¢[ |PY 'Get' X'

[ ]drX

[ ]drres

() Python does not support character scalars

(0) res[1] is a string

'@APLS;CLE_ARVLS - . - . . - 0 x
Eile Edit Session Objects Tools Options Help
ERQSDH=0CXDaY MAR, L UHEE muwn i I 9,
@ ] OrY 'InitPY' 'C:\Users\joebl\AppData\Local\Python\pythoncore-3.14k-64\python314.d11"
! OrY 'set’ 'X' (X«'a')
o2 res+<[JPY 'Get' 'X'
a3 Odr X _
482 |
] Odr res
6:164
7 pX
8
{9 pres
10
11 A Python does not support character scalars
12 A X is a character scalar
@ﬁ A res is a string scalar
m |
[Ready | | |Wist: Ln: 1% €ol: &|Tns |classic| | Num [EN_US ||
Example:

[ ]PY 'InitPY' 'C:\Users\joebl\AppData\Local\Python\pythoncore-3.14-64\python314.dll'
[ JPY 'Set' 'X' (X€<'abc' (110) «pqr»)

res<[ |PY 'Get' X'

[drX

[ ]drres
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(0) Python does not support character vectors
(O) res[1] is a string

| T APLB4: CLEAR WS — [m] b

File Edit Session Objects Tools Options Help

FRG &P =2¢ Y has @as_ 00 UHEE _ imwwmev s imirode s o, |

<o OrY 'InitPY' 'C:\Users\joebl\AppData\lLocal\Python\pythoncore-3.14-64\python314.d11"’
¢ o1 Ory 'set' 'X' (X«'abc' (110) «pgr»)
o2 res<[PY 'Get' 'X'
QP 3 Odr "X
4:82 323 164
Kl 5 Odr'res
6:164 323 164
7 A Python does not support character vectors
<}”.g A res[1] is a string
= I
|Ready | | [Wist: Ln: 9 Col: 6| Ins |Classic| | Num |EN_US |
Example:

[ ]PY 'InitPY' 'C:\Users\joebl\AppData\Local\Python\pythoncore-3.14-64\python314.dll'
[ ]PY 'Set''X' (X€2 3p16)

res¢[ |PY 'Get' 'X'

X=res

pres

| & APLG4: CLEARWS - [} X

File Edit 3Session Objects Tools Options Help

FRY & O=2¢xheas ARa. i DR im e (wl e e & 5.

IKE o OrY 'InitPY' 'C:\Users\joebl\AppData\lLocal\Python\pythoncore-3.1k-64\python31ik.d11"'
P 1 OPY 'Set' 'X' (X+2 3p16)
d 2 res<[PY 'Get' 'X'
3 pres
2 3
Kt 5 XZres
6:1
E
(5 |
|Ready | | [Wist: Ln: 7 col: 6|Ins |cClassic|  |mum |ENn_us||
Example:

[ JPY 'InitPY' 'C:\Users\joebl\AppData\Local\Python\pythoncore-3.14-64\python314.dl'
[ ]PY 'Set''X' (X€2 3p'abcdef')

res¢[ |PY 'Get' X'

pres

[ ]drX
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[ ]drires
() Python does not support character arrays
(0) APL character arrays are converted to string arrays

"B APLo& CLEAR WS - o x|
Eile Edit Session Objects Tools Options Help
FRd&OH=2¢XDdas ARn. i CIET CEV T | S [ [ (et 4[4 [ e & 5,
I o OrY 'InitPY' 'C:\Users\joebl\AppData\lLocal\Python\pythoncore-3.14-64\python31i4.d11"'
A1 OrYy 'set' 'X' (X«2 3p'abcdef')
o2 res<[PY 'Get' 'X'
< 3 pres
42 3
<l 5 res
6: a bc
7: d e f
g8 Odr X
9:82
10 Odr~res
11 164 164 16k !
12! 164 164 164
¢ 13 A Python does not suppert character arrays .
LS A APL character arrays are converted to string arrays

|Ready | | |Wist: Ln: 15 €ol: 6| Ins |classic| | Num [EN_uS |

Example:

[ JPY 'InitPY' 'C:\Users\joebl\AppData\Local\Python\pythoncore-3.14-64\python314.dl'
[ |PY 'Set''X' (X€1.2345678 1.02344522E10)

res<[ |PY 'Get' X'

res=X

) APL64: CLEAR WS - [} X
File Edit Session Objects Tools Options Help

FRAE@OF =2t heaE NAR. SIS OIAIOIOITNEINER | | =SSR an

<}ﬂ OrY 'InitPY' 'C:\Users\joebl\AppData\Local\Python\pythoncore-3.14-64\python3ik.d11"’
< OpY 'Set' 'X' (X+1.2345678 1.02344522E10)
< res<[JPY 'Get' 'X'

res=X

| | |Hist: Ln: 5 Col: 6]Ins |Classic| | Mum |Eu_us\f
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[]PY and [ JWSE

[ JPY canbe usedina [ JWSE instance. Since a [ JWSE instance is an in-process server, the
same Python engine is shared by the parent APL64 instance and all [ JWSE child instances.
If an APL64 instance creates one or more [ |WSE workspace engines, the Python instance
which may be created by the parent APL64 instance and the single Python instance which

may be created by a [ |WSE workspace engine are separate and distinct Python instances.

Example: One parent APL instance and two [ |WSE child instances.

pyPath<'C:\Users\joeb\\AppData\Local\Python\pythoncore-3.14-64\python314.dll'
[ ]PY 'InitPy' pyPath

[ |PY 'Exec' 'x=5.67"

[ ]PY 'Eval' 'x'

[ JwseSelf<'#'[ Jwse 'Create' 'wse1'

[ Jwse 'SysCall' 'PY' ('InitPy' pyPath ')

[ Jwse 'SysCall' 'PY' (‘'Exec' 'x = 100"

[ Jwse 'SysCall' 'PY' ('Eval' 'x') (6 Should return 100

[ ]PY 'Eval' 'x'

'#'[ ]wse 'Create' 'wse2'

'wse2'[ Jwse 'SysCall' 'PY' ('InitPy' pyPath)

'wse2'[ Jwse 'SysCall' 'PY' ('Exec' 'x = 100.99")

'wse2'[ Jwse 'SysCall' 'PY' ('Eval' 'x') (©) Should return 100.99
[ Jwse 'SysCall' 'PY' ('Eval' 'x') (3 Should return 100

[ JPY'Eval''x' (©) Should still return 5.67

| B2 APLG4: CLEAR WS — m] X
File Edit Session Objects Iooks Options Help
FRASOO=2¢XDOS MER. ACRUNOICICIENEINE Y |} SRR T2l SR
il o OPY 'InitPy"' 'C:\Users\joebl\AppData\lLocal\Python\pythoncore-3.14-64\python31ik.d11"’
J o1 OPY 'Exec' 'x = 5.67'
o2 OPY 'Eval' 'x'
3.5.67
Fou OwseSelf+«'#'Owse 'Create’' 'wsel'
< 5 Owse 'SyscCall' 'PY' ('InitPy' 'C:\Users\joebl\AppData\lLocal\Python\pythoncore-3.14-64\python31ik.d11")
J o6 Owse 'SysCall' 'PY' ('Exec' 'x = 100")
g7 Owse 'SysCall' 'PY' ('Eval' 'x') A Should return 100
8 100
J o9 OPY "Eval’ 'x'
10.5.67
¢ 11 '#'0Owse 'Create' 'wse2'
12:wse2
<J13 'wse2'[Jwse 'SysCall’ 'PY' ('InitPy' 'C:\Users\joebl\AppDatal\local\Python\pythoncore-3.1k-64\python31k.d11")
oy 'wse2'[Jwse 'SysCall’ 'PY' ('Exec' 'x = 100.99')
<F 15 'wse2'[Jwse 'SysCall' 'PY' ('Eval' 'x') A Should return 100.99
16:100.99
<17 Owse 'SysCall’ 'PY' ('Eval' 'x') A Should return 100
18:100
19 OpY '"Eval’ 'x' A Should still return 5.67
20:5.67
21
BE |
|Ready | | |Wist: Ln: 0 cot: 0 Ins |classic| | Hum |EN_us |
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[]PY and [ JHTLC/[ JHTLS

[ JPY can be used in an [ JHTLC client and in an [ JHTLS server. An [ JHTLS server is an out
of process server, so the client and the server will have different Python engine instances
with their respective Python engine scopes.

An APL64 instance which is an [ JHTLC client may create one Python instance. An APL64
instance which is an [ JHTLS server can create one Python instance. When an APL64
instance is an [ JHTLC client and uses the 'CallAsync' action, the APL64 instance also acts
as an [ JHTLS server to receive and handle the asynchronous response, but that [ JHTLC
instance can create only one Python instance.

[ |PY and APL64 Runtime

[ JPY can be used in an APL64 windows runtime executable (WRE) and in an APL64 cross-
platform component (CPC).

Example: Using [ |PY in an APL64 cross-platform component (CPC)

This example assumes that the reader has basic familiarity with the APL64 CPC creation
utility and elementary C# programming. For more information refer to this documentation:

T APLE4: Ci\

/\Souree\CpePywstd

|| File Edit Session Objects Tools Options [Help |

JERG/8HP=9 ¢

VPySquareR.. = X [
FRY, AAX &0

0 :public double[]®

B Savs calculate the
2 | AVP X: doublel] s

ion
Editing APL64 Objects »
History and Edit Session Keyboard Shortcuts

Editable/Non-Editable Classic Histos

3. LAVR I double[] re

I se Agreement (EULA)

5. [OPY 'InitPY' 'C:\ System Highlights » Log

6: [PY 'Exec’' 'impor T Rendering Large Output to the History

7. OPY 'Exec’' 'npX = ——————— Developer Version Context-sensitive Documentation

8 z«fPY 'Eval’ 'np. ] APLG4 WRE and APL64 CPC Overview

I 3

11421
J o Jed ¥ [
@ 1 PySquareRoot 1 2.3 L.56

21 1.516575089 2.13541565
3 PySquareRoot 1 2 L 1Lk 2.3 4.56

i1 1.414213562 2 12 1.516575089 2.13541565
5 )saveover C:\CpcPy\Source\CpcPy.wsék

6 "C:\CpcPy\Source\CpcPy.ws64" SAVED 4/22/2026 5:01:56 AM
7

e
sing OHTLC and OHTLS

Sample public function:

:public double[]@Z<PySquareRoot double[]@X
(©\VS Calculate the square roots of a vector
(O\VP X: double[] source data

(O\VR Z double[] result data
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[ ]PY 'InitPY' 'C:\Users\joebl\AppData\Local\Python\pythoncore-3.14-64\python314.dll'
[ ]PY 'Exec' 'import numpy as np' (6] Import numpy using Python syntax
[ ]PY 'Exec' 'npX ={0} X

Z<[ ]PY 'Eval' 'np.sqrt(npX)'

VPySquareRoot

1 AVS
B

FRA.iAAx &[]0
0 :public double[]@I+PySquareRoot double[]@X

Calculate the square roots of a vector
X: double[] source datg|

9 ey

3. “aVR Z double[] result data

13

5 [0OPY 'InitPY’'

6: [PY 'Exec' 'import numpy as np'
7: [0OPY 'Exec' 'npX = {0}' X

8 I+[PY 'Eval' 'np.sgrt(npX)'

b@

'C:\Users\joebl\AppDatal\lLocal\Python\pythoncore-3.14-64\python31ik.d11"

A Import numpy using Python syntax

*OX

RAR COe@2@ as|ud ]| i EITIE . £,

| [2:27]

Commit Changes| |Commit & Close

CPC Creation utility dialog:

& APLB4: Create Cross Platform Component

| CPC Workspace Path *:

C\CpePy\Source\CpePyws6d

@ CROSS PLATFORM COMPONENT CONTENT

Cross Platform Component Target Folder *:  CACpePy\Target

Cross Platform Compenent Name *:

Cross Platform Component Class Name ™

APL64 xmi-format Configuration File:

CpePy

CpcPyClass

Open Folder in File Explorer]

Same as CPC Workspace Name

Browse [ Include APL64 xml-format Configuration File

Source Path

Additional Files Required for the Application

Base Target Path

Target Path Suffix

Qverwrite

|Add One Required File] [Add Multiple Required Files| [Add Folder of Required Files| [Remove All Required Files

() ASSEMBLY META-DATA

Properties.Details: File Description:
Properties.Details: Product Name *
Properties.Details: Copyright *:
Properties.Details: File Version
Properties.Details: Version:

Assembly.Info: Company Name ™

Assembly.Info: Application Description:

Assembly.Info: Version:
Assembly.Info: Neutral Language

Assembly.Info: Description:

Application lcon File:
Nuget Package Guid ™

| Muget Package Id™:

QuadPy in an APL64 CPC
‘QuadPy in an APL64 CPC
©APLNext LLC

0.0.01

0.0.01

APLNextLLC

QuadPy in an APL64 CPC
0.0.01

EN-US

QuadPy in an APL64 CPC

beedbad4-5964-42ed-bb2d-129100cfodac

APLNextLLC.CpcPy

Same as File Version

[[] Same as File Description

Same as File Version

Same as File Description

Browse|

Use CompanyName.ComponentName

‘ (%) Nuget Package Files

‘NEWCPC Infﬂ| |lnad CpC Infn‘ ‘Save CPC Infg| * Required Entries

.Net test harness for the APL64 CPC:

Create console project in Visual Studio 2026 targeting .Net 10.
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Install the APL64 CpcPy Nuget package into the project:

w File Edit View Git Project Build Debug Test Tools Extensions Window Help QO ~ CpcP..ness 9 — O * )
@ ~ 9 T~ 83 Bl Debug ~ AnyCPU ~ P CpcPyTestHarness » - 8 ~ | " ADMIN
NuGet - Solution % X | Program.cs - @
m Installed Updates Consolidate Manage Packages for Solution
Search (Ctrl+L) Q ~ C [] Include prerelease Package source:  APLS4 Muget Packa.. ~

'6 APLNextLLC.CpcPy
B APLNextLLC.CpcPy by APLNextlLC 0.0.0.1

QuadPy in an APLE4 CPC Versions: 0

/|  Project
CpcPyTestHarness

1eyDjopdod qnpun  s2bueyd g saioidig uonnjos

1 b

Installed: not installed

Version:  Latest stable 0.0

Package source mapping is off.
Configure

ErrorList OQutput Developer PowerShell Developer PowerShell GitHub Copilot Terminal

[ Ready 1 Addto Source Contral ~ & Select Repository ~ [

Edit the Program.cs fle to include the source code to:

e Getuserinput of a vector of doubles

e Create aninstance of the CpcPy.CpcPyClass

e Use the APL64 public function, exposed as the .Net PySquareRoot() to calculate the
square roots of the input vector

e Display the results

using APLNext;
namespace CpcPyTestHarness

{

internal class Program

{

static void Main(string[] args)

{
Console.WriteLine("Calculate Square Roots using APL64 and Python");
Console.WriteLine("Enter numbers separated by spaces:");
var input = Console.ReadLine();
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double[] numbers = input.Split(*
StringSplitOptions.RemoveEmptyEntries). Select(double Parse).ToArray();

var cpcPy = new CpcPy.CpcPyClass();

double[] results = cpcPy.PySquareRoot(numbers);

Console.WriteLine("Square roots:");

foreach (var result in results)

{

Console.WriteLine(result);

N CpePyTestHarness - Program.cs - ] X
Program.cs % X &
CpePyTestHarness ~ % CpcPyTestHamess.Program v (3 Main(string[] args) 8
& 1
2 namespace CpcPyTestHarness ]
3 {
4 ini:é_xlai class Program
5 { |
v ences
6 @ c void Main(string[] args)
7
8 Console.WriteLine("Calculate Square Roots using APL64 and Python");
9 Console.WriteLine("Enter numbers separated by spaces:");
18 var input = Console.ReadLine(); 1
11 double[] numbers = input.Split(' ', StringSplitOptions.RemoveEmptyEntries).Select(double.Parse).ToArray();
12 var cpcPy = new CpcPy.CpcPyClass();
13 double[] results = cpcPy.PySquareRoot(numbers);
14 Console.WriteLine("Square roots:");
15 foreach (var result in results)
16 {
17 Console.WriteLine(result);
18 }
19 }
20 }
2]
2% v @0 Al ML g A Ln:6, Ch:40 SPC CRLF  UTF-8with BOM
Run (F5) the CpcPyTestHarness project:
= m] X

B8 Microsoft Visual Studic Debug Consale

and Python

[To autom
P
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[ |PY Development Challenges

Implementing effective data conversion between APL64 values and Python values is the
major development challenge for the APL64 [ |PY system function. For example, Python
supports certain data types in its base implementation. Python modules, such as numpy,
have additional data types.

Feedback from [ |PY uses is essential information for the APL64 development team. Report
you [ ]PY experiences to support@apl2000.com to help improve APL64 for all users.
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