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Overview

Communication between APL64 instance

The [ JHTLC and [ ]JHTLS system functions support communication between APL64
instances. Communication uses [ JHTLC actions, such as Exec, Call, SysCall, CallAsync,
etc.

Typical Uses

A Client APL instance creates one or more local APL instances and uses them as APL64
workspace engines with separate workspaces, functions, variables as necessary.

One or more client APL instances access a shared APL server instance, with each client
updating the state of the APL server instance.

One or more client APL instances access one server APL instance which is the front-facing
server which sends specific requests to additional server APL instances.
Client and Server Configuration

Instances of the APL64 Developer version can be configured as client and server using the
[ JHTLC and [ JHTLS system functions. In this configuration the client and server instances
of APL64 communicate using the http protocol. The client uses a .Net HTTPClient object.
The server uses a .Net Kestrel server object listening on a programmer-specified url.

Local and Remote Servers

An APL instance as a client using the | |HTLC ‘ListenLocal’ action can create one or more
local servers (on the same machine) for exclusive use by that client.
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An APL instance can become a server using [ |HTLS ‘Listen’. This server can be local or

remote with respect to potential clients.

Each server includes an independent APL64 interpreter (workspace engine). A server can

exist on any compatible machine connected to the Internet or local area network supporting
the http/https protocol. All required server components are included in APL64.

Example: Local Exclusive Server for a Client

Client #1 Creates a local exclusive server and uses it:

[ ]htlcUrl¢'http://localhost:65001"
[ ]htlc 'ListenLocal'
[ ]htlc 'exec' '1-110'

Client #2 attempts to access client #1 local exclusive server:

[ ]htlcUrl¢'http://localhost:65001"
[ ]htlc 'Exec''345-123'

Client #2 is denied access to client #1 server:

—

| File Edit Session Objects Tools Options Help

IFREAQ8 D0 =2 xDia& #an. i |
NG OhtleUri="http://Tocal ho:
< 1 Oht1
‘ 2 0 OWTLC: erver listening on http://localhost:65001/
] Oht1
v 0 01
[resay | | [Wist: Ln: 5 Gots 6|Tns |Glassic| | mem |enus|
i APL64: CLEAR WS [m] x
Fle Edit Session Objects Tools Options Help
FRYEPDR=?2C Do Maw. | ) |
T o Ohtlclri~"http://Tocalhost:65001
1 Ontle "Exec’ '3 4 5-1 2 3
.é 1 OHTLS: Access denied. URL http://localhost:65001/ is a private local server owned by another clien
|

Ready || [Hist: tn: 8 Cols | Ins [Classic

Multiple Clients and Servers

[ Mom | En_us |

=4
File Edit Session Objects Tools Options Help

FR4&

[Reacy | | [ist: Ln: ® cot: 6| Tns [crassic| [ num |enus|]|

Multiple clients and servers can interact using [ JHTLC. A server can listen on one or more

urls. A client can access more than one server.

Development and Runtime Support

[ JHTLC and [ JHTLS system functions can be used in APL64 developer version instances
and in the APL64 runtime environment, including a Windows Runtime Executable (WRE) and

a cross-platform component (CPC).
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Client Actions using [ |HTLC

[ JHTLC actions create client requests for the server to perform server-side processing.
Results from the server are returned to the client. [ |HTLC actions, such as Exec and Call,
can initiate processing on an [ JHTLS server.

All [ JHTLC client actions initiated by one client are synchronous, except for the CallAsync
action, so that the client waits for a response from the server until the server satisfies the
request. The wait time is limited to the programmer-selected [ |HTLC ‘Timeout’. An
exception is thrown if the timeout is exceeded.

Results provided to the client by the server include two or three elements:

e hasError (bool): 0/No error 1/error occurred
e errMsg (character vector) Empty unless an error occurred
e resultvalue, if any, depends on the operation the client request from the server

The CallAsync action does not block the client processing, so that multiple CallAsync
requests can be made to the server without waiting for the results. The CallAsync action
responds immediately with an acknowledgement that the server has received the request.
The CallAsync result from the server-side is received by the client asynchronously as a
callback. The client specifies the APL64 programmer-defined function which will handle the
callback. Each CallAsync action has a programmer-provided request identifier.

Server-side Debugging Supported

Both the client and server can be independently debugged when they are based on APL64
Developer version instances.

Simple Example

In this example an APL64 Developer version instance is the client. The client specifies the
url for listening. The client uses the [ |Htlc 'ListenLocal' action to create another APL64
Developer version instance listening on the url. The local server is for the exclusive use of
the client. The client uses the [ |Htlc 'Exec' action to perform a calculation on the server and
obtains the result value. The client and server display the operations in their respective
history panes, which exist because both the client and server are APL64 Developer version
instances. The client-specified action on the server may produce a result, depending on the
action.

Results from the server are received by the client as a two- or three-element APL64 vector:
(hasErr(bool) errMsg(text) resultValue)
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[ JHtlcUrle'http://localhost:65001"

[ JHtlc 'ListenLocal'

X¢[ JHtlc 'Exec' '3-15'

0=1>X (0) No exception

"=2DX (0) No exception message

3DX (0) Result of server-side calculation

P n
&3 APLG4: CLEAR WS — O

File Edit Session Objects Tools Options Help
ERL&8[DE =929 xhas han.! TENETED o

OHtleUrl+"http://localhost:65001"
OHtle 'ListenLocal’
0 [HTLC: Local HTL server process started for listening on http://localhost:65001/
¥-[JHtlc 'Exec' "3-15'
0=1=X A No exception

_\
e

n
o=

ey
et e

[

''=2aX B No exception message

[

3=2X A Result of server-side calculation

(=20 -1--RL - R R UL
2
=
=}
|
iy
|
(o]

[

|Ready | | |Hist: Ln: 0 Col: 0|Ins |Classic| | MNum | EN_US |

ad

+4

E APLG4: CLEAR WS — O *

File Edit Session Objects Tools Options Help

FR4Y &[5 PRSI T o e 0 I

< 0 '605066b6-5b9f-49de-al1f7-ddibBe6d7982" [Ohtls 'Listen' "http://localhost:65001/"
1:[JHTLS: Server listening on http://localhost:65001/

g 2 >[[JHTLS: EXEC:ExecRes] 3-15
32107172

|Ready | | |Hist: Ln: & Col: 6|Ins |Classic|  |Mum |EN_us |
e i |

Local Exclusive or Public Server

If the server being accessed by the client was created by the client using the [ JHTLC
ListenLocal action, that server is for the exclusive use of that client. Requests from other
clients made to that server are refused.

If the server being accessed by the client was created from an independent APL instance
using the [ JHTLS Listen action, that server is a public server which can be accessed by any
client via this server’s listened url)s.

©APLNext LLC - All Rights Reserved - 2026-07-22 UTC - Pg: 8



Synchronous [ JHTLC actions from the same Client

All [ JHTLC actions from the same client, except for CallAsync, are synchronous for that
clientinstance of APL64. The client requests server-side processing and waits for result from
server. Only the serveris listening on a url.

Asynchronous [ JHTLC CallAsync action

For the CallAsync action the client requests server-side processing, the server
acknowledges the request, and client can continue with additional actions.

When server completes the processing request, the server calls back to the client with the
result.

The client and server are listening on separate urls, one url for the client to send the request
to the server, and one for the server to send the result to the client.
Requests and Results associated with one Client

When the server, listening to one or more urls, receives a request from a client, the response
to the client from the server will be returned over the url used by the client to access the
server. No other clients will receive this response.

Multiple Clients accessing the same Server

When multiple clients make requests to the same server, itis the responsibility of the APL64
programmer to assure that client requests should represent independent processing
requests, with no dependencies between other requests.

Requests by multiple clients to the same server are not queued by that server.

As client requests are satisfied by a server, the state of the current workspace on that client
is updated. Subsequent client requests to that server will access that workspace state.

If multiple clients are accessing the same server, the responses from the server to these
clients are not necessarily returned in the same order that the requests were received by the
server.

Processing time for a request determines when a response can be returned by the server to
the requesting client.

A [ JHTLS server uses separate asynchronous tasks (with OS-assigned independent threads)
to process client requests, which do not provide for a guaranteed processing order.
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| |HTLC Actions

The [ JHTLC system function is used on a client instance of APL64. [ |HTLC actions are
executed on the server instance of APL64.

Syntax: [listenUrl] [ JHTLC Action [arg1] ...

The listenUrl is an optional [ JHTLC argument. [ JHtlcUrl system variable can be set to
contain the required URL value, instead of specifying that URL as a left argument to [ JHTLC
actions which require a URL value.

Call

The Call action executes a user-defined function on the HTLS server.
Syntax: (hasErr errMsg result) < [serverUrl] [ JHTLC 'Call' aplFnName [rarg] [larg]

The aplFnName parameter is required. It specifies the name of the APL function to be
called. The rar and larg parameters are optional. Omit both parameters to make a niladic
function call. Specify Argument but omit larg to make a monadic function call. Specify
both parameters to make a dyadic function call. You cannot specify larg if you omit rarg.

The Call action returns a three-element APL64 vector:
(hasErr(bool) errMsg(text) resultValue)

Example #1: Without Stop in the server-side function

'http://localhost:65001' [ |HTLC 'ListenLocal'
'http://localhost:65001' [ JHTLC 'Syscall' 'idlist' 3
'http://localhost:65001' [ JHTLC 'Syscall' 'def' (‘Z¢Add10 X' 'Z€10+X")
'http://localhost:65001' [ JHTLC 'Syscall' 'idlist' 3
'http://localhost:65001' [ JHTLC 'Call' 'Add10' 100

=3 T APLG4: CLEAR WS - o x
Flle Edit Session Objects Tools Options Help File Edit Session Objects Tools Options Help
FRUE8FOH= 2 LboE MAN, ! Jdmw Ryt il ER e PR =0t haE AR,
I o OHt1cUrl«'http://localhost:65001" & o Ohtis 'Listen ' 'http://localhost:65001/'
31 OHTLC ‘ListenLocal’ 1 [HTLS: Server listening on http://localhost:65001/
2. 0 [HTLC: Local HTL server process started for listening on http://localhost:65001/ 2
i3 OHTLC 'Syscall' 'def' ('Z«Add10 X' 'Z«10+X')
4 0 Addio
is OHTLC ‘Syscall’ 'idlist' 3
6 0 Addi0
b7 OHTLG ‘Call’ 'Addio' 100
8 0 110
L [E]l I [E]l |
|Reaay | | [#1stz tn: 9 cor: 6| Ins [crassic| | num | en us|||reaay | | |ema: Ln: 0 col: o|Ins [erassic| | wum[En_us|

Example #2: With stop in the server-side function:
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[ ]htlcUrl¢'http://localhost:65001"

[ JHTLC 'ListenLocal'

[ JHTLC 'SysCall''[ |DEF' ('Z€Add10 X' 'Z€10+X")
[ JHTLC 'SysCall' 'Stop' '‘Add10" 1

[ JHTLC 'Call''Add10' 100

o

2 APLG4: CLEAR WS = (] X | B APL64: CLEAR WS
File Edit Session Objects Tools Options Help File Edit Session Objects Tools Options Help
EREd&[H=2¢ XS AAR. ! TR imw IR & E=9 X hoR[E s G el dm [y [ (w46
) OhtlcUri="http://localhost:65001" [Debug: Addto]* = 3 [State Indicator & 5
B o1 Ontle ‘Listenlocal® | - —
2 0 [HTLC: Local HTL server process started for listening on http://localhost:65001/ H LI R A nd Tt
< 3 Ohtle 'SysCall' ‘def' ('Z-Add10 X' 'Z-10+X')
¥ 0 AddL0 0:7-Add10 X < Add10[1] *
Qs Ohtlc 'SysCall' 'stop' 'Addi0' 1 © 12-10+X > > [OHTLS: CALL: Add10;data received]
6 0
@1 Ohtle 'Call’ ‘Add10’ 100
K @ 10
2[HTLS: Listening on http://localhost:65001/
D 3 >[OHTLS: CALL: Add10;data received] Add10
% Add10[1]
A | (M
|running | | [#ist: Ln: 8 Col: 0| Ins |crassic|  |mMum | en_us || [Suspended (Callbacks disabled) | | [cmd: Ln: 0 col: 0|Ins [Classic| | num |EN_US|

Example #3: With stop in the server-side function, and executing a server-side function

directly on the server-side:

[ ]htlc 'ListenLocal'

[ ]htlc 'Call' 'Add10' 100

[ ]htlcUrl¢'http://localhost:65001"

[ ]htlc 'SysCall' 'def' (‘Z€Add10 X' 'Z¢10+X")
[ ]htlc 'SysCall' 'stop' 'Add10' 1

A suspension occurs on the server-side, and the client-side is waiting for a response from

the server-side:

i APL64: CLEAR WS — o X | B APLG& CLEAR WS o o
File Edit Session Objects Tools Options Help File Edit Session Objects Tools Options  Help
ERLSON=9CXDaEMER. DI mwwn e PR, PR8N0 =9 X haE AR,
I BiTie Listeniecar [Debug: AddT1O[* = = [Stote Indicator & =
2. 0 [HTLC: Local HTL server process started for listening on http://localhost:65001/ H N I A QT8 (2
<t 3 OHTLC 'Syscall' 'def' ('Z«Add10 X' 'Z«10+X') N
4 0 Addi0 0 Z+Addi0 X < Add10[1] *
a5 OHTLC 'Syscall' 'idlist' 3 © 12¢10+X P> > [OHTLS: CALL: Add10;data received]
6 0 Add10
< 7 OHTLC 'SysCall' 'Stop' 'Addi0’ i 1/[HTLS: Server Tistening on http://Tocalhost:65001/
8 0 S 2 S[OHTLS: CALL: Add10;data received] Add10
9 OHTLC 'Call' 'Addi0' 100 3 Addi0[1]
A | |
|running | | |#ist: tn: 10 Got: 0| 1ns |Glassic| | num [en_us |||suspended (Calibacks disa_ | | [Hist: Ln: & Col: 6[Ins |classic| | wum [en_us |

In this example if the server-side suspension persists, the client-side timeout will be
exceeded. The expiration of the client-side timeout does not modify the server-side state:
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T APL64: CLEAR WS — (m] X | & APL64: CLEAR WS — [m]
File Edit Session Objects Tools Options Help File Edit Session Objects Tools Options Help
FREYB8O0=2CXDDE AER. ! VETETE e el [ | ER 8= 2 be s AR R, i,
<I o OHt1eUrl«"http://localhost:65001" [Debug: Add10[11" = S State Indicator 4= =
A1 OHTLC 'ListenLocal’ . " > 3. 0§ B § HF (] [4]]4

2 0 [HTLC: Local HTL server process started for listening on http://localhost:65001/ k B S
<3 OHTLC 'Syscall' ‘'def' ('Z«Add10 X' 'Z<«10+X') 0 Z«Addi0 X < Add10[1] *

4 0 Add10 SR z<10+x P> > [OHTLS: CALL: Add10;data received]
<l 5 OHTLC 'Syscall' 'idlist' 3

6 0 Add10
] 7| OHTLC 'SysCall' 'Stop' 'Addi0' 1

8 0 1 - |
<9 OHTLC 'Call’ 'Add10’ 100 — = : -

10 1 [HTLC: Unexpected error: The request was canceled due to the configured HitpClient. § © Ohtls ‘Listen ' 'hitp://localhost:65001/

; ; 1/OHTLS: Server listening on http://localhost:65001/
11 Timeout of 100 seconds elapsing. i N
12 cd 2: >[OHTLS: CALL: Add10;data received] Addi0
3:Add10[1]

BE || |
|Reasy | | [#ist: Lnz 7 €ol: 0|Ins [€lassic| [ Num | EN_Us ||[Suspended (Callbacks disa | | [Hist: Ln: & Col: 6| Ins [Classic| | Num [en_us |

In this example after executing the client-side statements, directly execute Add10 200 on the
server-side. The server-side state now includes the two pending Add10 execution requests.

& APL64: CLEAR WS = (u] T APLG4: CLEAR WS = o x
Fle Edit Session Objects Tools Options Help File Edit Session Objects Tools Options Help
: - s i : s : ey n A
ERHBPH=2¢ X b AAR. ! T imw i ERE& = haR AR, RS ORI
T 0 OhtleUri="http://localhost:65001" | |[Debug: Adaton = = < [State Indicator & =
<P 1 Dhtle 'Listenlocal’ - —
2 0 DOHTLC: Local HTL server process started for listening on http://localhost:65001/ H N[N N 2 i A e el o VA Ti[el[e][¢
¢ 3 Dhtle 'SysCall' 'def' ('Z+Add10 X' 'Z+10+X') N
% 0 Add1o 0 7-Add10 X < Add10[1]*
s Ohtle 'SysCall' ‘stop' 'Add10" 1 © 17-10+X = [immediate Execution]
6 0 < Addto] *
Q“d Dhtle 'Call’ 'Add10' 100 [ » [OHTLS: CALL: Add10:data received]
o Ohtls 'Listen ' 'http://localhost:65001/"
A 10
2 OHTLS: Listening on http://localhost:65001/
< 3 >[OHTLS: CALL: Addi0;data received] Addi0
% Add10[1]
< Add10 200
6 Add10[1]
7 |
B 8| |_TE3] \
[Reasy | | [ist: tn: 8 cor: 6| tns [classic|  [Wun |en_us || |suspended (Caltbacks disabied) | | [Wist: tn: 7 cot: 6]Ins |classic| | num [EN_us |

CallAsync

The CallAsync action improves application performance in asynchronous execution of a
server-side function when many such operations are necessary. Such processing requests
can be spread among multiple [ |HTLS servers.

Syntax: (hasErr errMsg result) « [serverUrl] [ JHTLC 'CallAsync' regld rUrl cFn sFn [rArg] [lArg]

reqldis a text value which uniquely identifies a CallAsync action. Thereqld is returned to the
clientin the server responses to the client’s CallAsync action.

rUrlis the response url on which the client is listening. Itis the responsibility of the client to
have an APL64 instance listening on the rUrl. Generally, the APL64 instance listening on the
rUrlis the clientinstance, in which case use the DHTLS 'Listen' rUrl action to start the client
listing on the rUrl.

cFn is the name of the APL64 programmer-defined function which will be run on the APL64
instance listening on the rUrl. Generally, this APL64 instance is the client APL64 instance.
The cFn should have no result, no left argument, and a required right argument.
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cFn rArg Elt# | Data Type Description of cFn rArg Elements
1 bool hasErr

2 Char(] errMsg

3 (reqld sFnResult) | hasErris false

3 reqld hasErris true

sFn is the name of the server-side APL64 programmer-defined function which will be run on
the server side. The sFn may have an optional result.

rArg and LArg are the optional arguments of the sFn on the server side.

The CallAsync action is a symmetric action, because both the client and server machines
assume client and server roles.

Before the [ JHTLC CallAsync action is used:

e The server must be listening on a url
e The client must be listening on a different url

When the CallAsync action is used, the server immediately sends an acknowledgement
back to the client indicating that the CallAsync processing request has been received. This
design allows the client to continue sending additional CallAsync processing requests to a
server, while the previously sent CallAsync requests are being processed by that server.

All CallAsync actions must represent independent calculation requests on the server as
there is no guarantee of the order in which CallAsync processing requests will be fully
satisfied by the server.

The server’s fullfillment of a CallAsync request occurs when the actual result of running the
sFnis sentas an [ |HTLC Call request to the rUrl to run the cFn.

If the client and server are running within instances of the APL64 development version and
the serveris visible, itis possible to debug a CallAsync action.

Example:

In this example the client will use the CallAsync action to run a function on the server. The
client defines the handler function which will handle the asynchronous output from the
server and starta the client listening on the response url.

ClientHandler rArg

(0) For purposes of the example, the results are
(0) presented in the history pane of the client
:JIF 1orArg
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'Exception message from server: ,2DrArg
'Requestld: ', $ 3orArg
:ELSE
'Result from server: '
'Requestld: ', § 1D3>rArg
'Result:'
2D3DrArg
:ENDIF

WClientHandler * O X

FRA. IAQX(@ 5 =9 %D i i,

0 ClientHandler rArg
1 Hla For purposes of the example. the results are
2- Lp presented in the history pane of the client
3 EH:IF 1=rArg
4 -] 'Exception message from server: '.2ZorArg
5% - 'RequestId: '.s3=rArg
6 - sELSE
7 '‘Result from server:
8 RequestId: '.si23orArg
9 ' Result: '

100 - 2232rArg

11 QAT

[11;6] (Commit Changes| |Commit & Close|

Start the client listening on a specified url, so the client can receive the asynchronous result
from the server.

\ [ JHTLS 'Listen' 'http://localhost:65001"
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File Edit Session Objects Tools Options Help
FREA&[NE=2¢XDHES MAR .

<E 0 [HTLS ‘Listen' 'http://localhost:65001"
1 [HTLS: Server listening on http://localhost:65001/

41
41
41

_IE| |

Ready | | |Wist: Ln: 2 Col: 6| Ins |Classic|  |mum |EN_us ||

On the server create the function which will be run by the clients CallAsync action:

Z<ServerFunction rArg;mat

:TRY

mat<100 100p0.001+110000
:FORI:IN wrArg
matemat+.xmat

:ENDFOR

Zemat[13;13]

:CATCH

Z<[ |DM

:ENDTRY

VServerFunction * O X

FRY_ iRAEAX @a0 i,

I+«ServerFunction rArg:mat
E:TR‘I"
= mat+100 100p0.001+110000
= EFOR I *IN irArg
mat+mat+.=mat
— :EMNDFOR
— FTemat[13:13]
= +CATCH
— I+[]DM
—+ENDTRY

qumm:um.—-a

[9:7] |C-|:|-mmit Change5| |C1:|-mmit & Cluse|
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Start the server listening on a different url, so the server can receive the client’s CallAsync
request.

‘ [ JHTLS 'Listen' 'http://localhost:65002'

{2 APLE4: CLEAR WS — O %
! File Edit GSession Objects Tools Options Help
ERd & L) =29C DB AN i i, |

<0 o [HTLS 'Listen' 'http://localhost:65002"'
' 1 [HTLS: Server listening on http://localhost:65002/

= |

Ready | | |Hist: Ln: 2 Col: 6|Ins |Classic| | Num |EN_US |

On the client, run multiple CallAsync actions as a multi-line statement from the APL64
command line:

rUrl¢'http://localhost:65001'

cFn<'ClientHandler!

sFn«'ServerFunction'

'http://localhost:65002' [ |HTLC 'CallAsync' 'Reg#1' rUrlcFn sFn 5
'http://localhost:65002' [ |HTLC 'CallAsync' 'Regq#2' rUrl cFn sFn 2

Both client [ |JHTLC CallAsync requests are immediately accepted for processing by the
[ JHTLS server. The results of running the ServerFunction on the server are reported back to
the client as asynchronous callbacks. These results are sent from the server as [ JHTLC Call
requests to the client which is running as an [ |HTLS server:
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A APLG4: CLEAR WS - o i APL64: CLEAR WS — [m} X
File Edit Session Objects Tools Options Help File Edit Session Objects Tools Options Help
FERd@[0E=2¢tDhasMan. i L] w13 P b IFRA&[E=2C Y DS Ma i1,
VClientHan.. 4 X = ||| VServerFun... & X ¥
IFREY RAAX(882 T5=2C¢Y DRE AR . IFREY. AQAX|805=2¢ % h.

0 ClientHandler rArg 0! Z+ServerFunction rArg:mat
® 1 s For purposes of the example, the results are 1 FETRY

2 Lp presented in the history pane of the client 2 ] mat+«100 100p0.001+110000

3 HEIF 1orArg 3_E| fFOR I :IN irArg

4 -] 'Exception message from server: ',2arArg I matemat+.xmat

'RequestId: ',§35rArg 5 +ENDFOR

6 [ :ELSE 6 - Zemat[13:13]

7 'Result from server: ' 7 =1 :CATCH

8 ' RequestId: ',§1232rArg 8 - I+[DM

9 | ' Result: ° B ' :erotry

10 223orArg i

11 “:ENDIF
‘[5;21] Commit Changes| |Commit & Close ‘
¢ )
0 o Jed ¥ |BJ] Commit Changes| |Commit & Close
<p [OHTLS ‘Listen' 'http://localhost:65001" z ]

2/[HTLS: Server listening on http://localhost:65001/ 2? 0 T
<P[ 3 Zg;rc?:zﬂ;ﬂ:‘gf:17°5t'moj 21 OHTLS ‘Listen’ ‘http://localhost:65002°

\ I 2 [JHTLS: Server listening on http://localhost:65002/
I sFn+'ServerFunction E
| 6 ‘http://localhost:65002"' [OHTLC 'CallAsync® 'Reg#1’ rUrl cFn sfn 5

o 7 ‘http://localhost:65002" [HTLC 'CallAsync' 'Reg#2" rUrl cFn sfn 2

8 0 CallAsync regqld: Reg#1 accepted for: ServerFunction

0 CallAsync reqld: Regq#2 accepted for: ServerFunction

L >[[HTLS: CALL: ClientHandler:data received] ClientHandler

11 Result from server:

12! RequestId: Reg#i

13 Result:

14 3.42B471517E178 3.429161682E178 3.429851848E178

<17
18 Result from server:

i\ B8.537268925E178 8.538987512E178 B8.540706099E178

1.364606633E179 1.364881334E179 1.365156035E179
>[[HTLS: CALL: ClientHandler:data received] ClientHandler

RequestId: Reg#2
Result:
8.363751663E18 8.365435316E18 8.367118968E18

22 2.082665563E19 2.083084812E19 2.083504060E19
23 3.328955960E19 3.329626092E19 3.330296223E19

(SE

| | |Wist: Ln: 24 Col: 6|Ins |cClassic|

|Ready

| | | ema:

Ln: 0 Col: 0|Ins |Classic|

| um | EN_us |

|R=ady

| um | En_us |
i &

On the client, make an [ JHTLC CallAsync request which will trigger an exception in the
ServerFunction to see the exception reported from the server to the clientviaan [ JHTLC Call
action:

'http://localhost:65002' [ JHTLC 'CallAsync' 'Req#3' rUrl cFn sFn "2
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E APLG64: CLEAR WS — (m] x EAPLM:CLEARWS - a x
File Edit Session Objects Tools Options Help File Edit Session Objects Tools Options Help
g o P Y T w1 T+ A : 7
IFRU &= DY DEHE RN NENCE Y 5 2 3° s DEHDBEMA.
VClientHan... 42 X = ||| VServerFun... +& X =
IFREY_ AAX(@flE=2CxbaER @an/ i ([ FREDd. AAX @8 T5=9¢ XD ||,
0 ClientHandler rArg 0! Z+ServerFunction rArg;mat
® 1 [-n For purposes of the example. the results are 1 F:TRY
2 Ln presented in the history pane of the client 2 ] mat+100 100p0.001+110000
3 HEIF 4=rArg 3. EFOR T :IN irArg
4 -] 'Exception message from server: ',22rArg ! mat+mat+.xmat
B | ‘RequestId: *,73arArg 5 |- $ENDFOR
6 ] tELSE 6 | Z+mat[13;13]
7 'Result from server: ' T [=] :CATCH
8 ' RequestId: ',si232rArg 8 - I+[IDM
9 | ' Result: ° B ' :eromry
10 223=rArg
11 “:ENDIF
‘[9;7] ICommit Changes| [Commit & Close|
‘[5;2'\] 'Commit Changes| [Commit & Close| | C )
C — — | o Jed ¥
a0 Jed ¥ < 1 [HTLS 'Listen' 'http://localhost:65002"
! 1 [HTLS 'Listen' 'http://localhost:65001" 2 [JHTLS: Server listening on http://localhost:65002/
2[[HTLS: Server listening on http://localhost:65001/
<} 3 rUrl+'http://localhost:65001"
| % cFn+"ClientHandler"’
| 5 sFn+"ServerfFunction’
<p 6 'http://localhost:65002"' [JHTLC 'CallAsync' 'Reg#3' rUrl cFn sFn 72
& T >[[JHTLS: CALL: ClientHandler:data received] ClientHandler
8 0 CallAsync reqld: Req#3 accepted for: ServerFunction
9 Result from server:
10 RequestId: Reg#3
11 Result:
12.DOMATN ERROR
13'ServerFunction[3] :FOR I :IN irArg
14 A
: -
| R |
| | |Wist: Ln: 45 Col: 6| Ins |€lassic| | Mum [eN_us| [Ready || |Hist: Ln: 3 Col: 6| Ins |Classic| | Hum [EN_US |

Exec

The Exec action executes an APL statement and returns its result value on the HTLS server.

Syntax: (hasErr errMsg result) < [serverUrl] [ JHTLC 'Exec' execStmt

execStmt may be a character scalar, character vector or string scalar.

Example #1:

[ ]htlcUrle'http://localhost:65001"
[ JHTLC 'ListenLocal'
[JHTLC 'Exec' '3+5
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. APLG4: CLEAR WS
File Edit Session Objects Tools

E B9800

Options  Help

OO NG MRR., U DR

x

 APLG4: CLEARWS ]

File Edit Session Objects Tools

1 3 T EYS[S)

Options  Help

PRS- NNGE | 1Y

[A 0DOnhticUri="http://localhost:65001" [ o Ohtls 'Listen ' 'http://localhost:65001/"
/A L[OHTLC 'ListenLocal’ 1.0HTLS: Listening on http://localhost:65001/
A Z0OHTLC 'Exec' '3+5' © 27 >[[0HTLS: EXEC;ExecRes] 3+5
a 3 38
g ow OhtlcUrl="http://localhost:65001" E
A 5 OHTLC 'Listenlocal!
6 0 [HTLC: Local HTL server process started for listening on http://localhost:65001/
T
gl 8 OHTLC "Exec' '3+5'
9 0 8
10
L lE3| Bl k3l \
‘Ready | | |Wistz Ln: 10 col: 6| Ins |cClassic] | num | En_us | ‘Ready | | [wistz Ln:z 4 col: 6| Ins |classic]| | um | EN_us |
L il & d

Example #2:

[ ]htlcUrle'http://localhost:65001"
[ ]htlc 'ListenLocal'

[ ]htlc 'Exec' '3-5'

[]htlc 'Exec' '[]«3-5'

—_—
% APL64: CLEAR WS

File Edit

ERd &=

Session Objects Tools Options Help

OCYDBE MER. ) B

& APLB4: CLEAR WS

= O X
File Edit Session Objects Tools Options Help
ERY 8 D09 e%n, L,

d oo OhtlcUri+"http://localhost:65001"
g o1 Ohtlec ‘ListenLocal’
2. 0 [OHTLC: Local HTL server process started for listening on http://localhost:65001/
g 3 Ohtle 'Exec' '3-5°
8 0
g 5 Ohtle 'Exec' '[-3-5'
.g 0 "2

[ Ohtls 'Listen ' 'http://localhest:65001/
[HTLS: Listening on http://localhost:65001/

- *[[HTLS: EXEC:ExecRes] 3-5
2

L)

*[[HTLS: EXEC;ExecRes] [+3-5
2

0
1
2
3
L
5
6l

L6

‘Raadv | | |Hist: Ln: 7 Col: ﬁlIns ‘C]assic‘
L

.

| wum | En_us |

[ [ \

[Ready | | [Wist: Ln: 6 Col: 6 Ins |classic| | num |en_us|

Example #3:

'http://localhost:65001' [ JHTLC 'ListenLocal'
'http://localhost:65001" [ JHTLC 'Syscall' 'idlist' 3
'http://localhost:65001' [ JHTLC 'Exec' '3+5'
'http://localhost:65001' [ JHTLC 'Syscall' 'idlist' 3
'http://localhost:65001' [ |HTLC 'Exec' 'X«3+5'
'http://localhost:65001' [ JHTLC 'Syscall' 'idlist' 3
'http://localhost:65001' [ JHTLC 'Variable' 'X'
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T APL64: CLEAR WS - o X | B APLG4: CLEAR WS = o X
File Edit Session Objects Tools Options Help 52 i s Objects Tools Options Help
FRA& O =2CYX DO MAER. ! JHEE imewmw st WL [ FREdaE=2C¢tDhas AAa. |
I o "http://localhost:65001" [OHTLC 'ListenLocal’ < Ohtls ‘Listen ' ‘http://localhost:65001/"
1 0 [HTLC: Local HTL server process started for listening on http://localhost:65001/ 1 OHTLS: Server listening on http://localhost:65001/
<p 2 'http://localhost:65001"' [HTLC 'Syscall' 'idlist' 3 £ 2 >[[HTLS: EXEC;ExecRes] 3+5
30 38
R 'http://localhost:65001' [JHTLC 'Exec' '3+5'
50 8
<) 'http://localhost:65001" OHTLC 'Syscall' 'idlist' 3
70
<] 8 'http://localhost:65001" [HTLC 'Exec' 'X+3+5'
9 0 8
<10 "http://localhost:65001' OHTLC 'Syscall' 'idlist' 3
110 X
< 12 'http://localhost:65001' [OHTLC 'Veriable' 'X'
B
- [ | |
|Ready | [ [Wist: tnz in co1: 6| 1Tns |classic| | Num | En_us | |Reaay | | [Hist: Ln: & col: 6|1Ins |classic| | um | En_us |

GetClientld

The GetClientld action returns a value used to identify the HTLC client and maintain
exclusivity of local HTLS servers.

Syntax: clientld < [ JHTLC 'GetClientld'

The clientld is a character vector. This value is set the first time an HTLC client action is
performed and is constant thereafter for the duration of the client’s APL64 instance. Sharing
a clientld could compromise the security of a local, exclusive HTLS server.

Example:

| []dr[J<[Jhtlc 'GetClientld'

i APL64: CLEAR WS _ 0 %

File Edit Session Objects Tools Options Help

FRA & 5= 9 DB i i

<p D Odrd«htlc 'GetClientId’
1:67b73bd5-0dbc-4a0f-ba98-d6e50417b2fc
282
k| |
[Ready | | |Hist: Ln: 3 Col: 6|Ins [Classic| | Num |EN_us |
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GetServerlLog

The GetServerLog action returns the portion of an HTLS server log which is associated with
the client.

Syntax: (haskErr, errMsg, [res]) « [serverUrl] [ JHTLC 'GetServerlLog'

[res] is the HTLC-specific portion of the csv-format content of the HTLS server log for the
HTLS server listening on the serverUrl.

For an example, see the HTLS GetLog action example in this document.

GetSysVar

The GetSysVar action returns the value of the specified system variable on the HTLS server.
Syntax: (hasErr errMsg result) < [serverUrl] [ JHTLC 'GetSysVar' sysVarName

sysVarName may be a character scalar, character vector or string scalar. When specifying
the system variable name, the quad ([ ]) prefix is optional.

'http://localhost:65001' [ JHTLC 'ListenLocal'
'http://localhost:65001' [ |HTLC 'GetSysVar' 'io'
'http://localhost:65001' [ JHTLC 'GetSysVar''[ Jio'

7 APLG4: CLEAR WS - o X | &
File Edit Session Objects Tools Options Help File Edit Session Objects Tools Options Help
ERGBO=9¢XDos AER., | RICICICICIEINY || S 3 3E (ISR Y- Y L
< o 'http://1ocalhost:65001' [HTLC 'ListenLocal’ <m Oht1s 'Listen ' 'http://localhost:65001/'
1 0 [HTLC: Local HTL server process started for listening on http://localhost:65001/ 1 [HTLS: Server listening on http://localhost:65001/
g 2 ‘http://1ocalhost:65001"' [JHTLC 'GetSysvar' 'io' 2
30 1
Ao ‘http://localhost:65001' [HTLC ‘GetSysVar' '[io’
5 0 1
L IE || |
|Reaay | | [Hist: Ln: 6 co1: 6| Ins [classic| | num |En_us || [Reaay | | [wist: tn: @ col: 6| Ins |[classic| | num |En_us|

The GetVar action returns the programmer-defined variable in the server on the HTLS server.
Syntax: (hasErr errMsg result) « [serverUrl] [ |HTLC 'GetVar' varName
varName may be a character scalar, character vector or string scalar.

Example:

[ JHtlcUrle'http://localhost:65001"
[ JHTLC 'ListenLocal'

[ JHTLC 'Syscall 'idlist' 2

[ JHTLC 'Setvar' 'X' 100
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| [JHTLC 'GetVar' X'

& APL64: CLEAR WS — (m] x| B APLG4: CLEAR WS - u] X
File Edit Session Objects Tools Options Help File Edit Session Objects Tools Options Help
ERA8 D=2 X DaT MR, EEE W E e [ ERg e DR e he s MR,
[Z o OHtleUr1« http://localhost:65001" KE o Oht1s 'Listen ' 'http://localhost:65001/"
41 OHTLC 'ListenLocal’ lfDHTLS: Server listening on http://localhost:65001/

2. 0 [HTLC: Local HTL server process started for listening on http://localhost:65001/ 4
<t 3 OHTLC 'Syscall' 'idlist' 2

4 0
4 5 OHTLC ‘Setvar' 'X' 100

6 0
<p 7 OHTLC 'Getvar' 'X'

8 0 100
B = |
|Reany | | [#ists tn: @ co1: 6| Ins |classic| | num |en_us|||Ready | | [Wist: Ln: 2 col: 6| Ins |classic| | mwum [En_us|
L - g

Help (?)

The Help action returns the summary documentation of the [ JHTLC system function.

Syntax: textMat < [_]htlc 'Help'
textMat « [_]htlc'?'
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| & ;;:m: CLEARWS - — (m] x
EEi\e Edit Session Objects Tools Options Help
|ERSAE)=" & % b & 5 |d A& w0 0 GGl e[+ I (63 & S £, |

) OHtle '?°
1:[HTLC actions:

[serverUrl] [HTLC 'Exec' execStmt
[serverUrl] OHTLC 'Call’' aplFnName [rarg] [larg]
[serverUrl] [HTLC 'CallAsync' reqld rUrl cFn sFn [rArg] [lArg]
[OHTLC 'GetClientId'
[serverUrl] OHTLC 'GetServerLog'
[serverUrl] [OHTLC 'GetSysVar' sysVarName
[serverUrl] OHTLC 'GetVar' varName
Ohtlc 'Help
Ohtle '?'
[serverUrl] [OHTLC 'ListenLocal' [restartExistingServer] [wsToload]
[serverUrl] [OHTLC 'LoadWs' [wsTolLoad]
[serverUrl] OHTLC 'ServerOff’
[serverUrl] [OHTLC 'SetSysVar' sysVarName sysVarValue
[serverUrl] [OHTLC 'SetVar' varName varValue
[serverUrl] [HTLC 'Stop’
[serverUrl] OHTLC 'SysCall' sysFnName [rarg] [larg]
[serverUrl] OHTLC 'SysCommand' 'sysCmdNeme rArg'
[serverUrl] OHTLC 'Timeout' [milliseconds]’
[serverUrl] OHTLC 'Variable' wvarName
[serverUrl] [OHTLC 'Variable' varNeme varValue
[serverUrl] OHTLC 'Visible' [0 or 1]
[serverUrl] OHTLC 'Visible'

2
3i(hasErr, errMsg. [res])
4i(hasErr, errMsg, [res])
5/ (hasErr, errMsg, [res])
6iclientId

7:(hasErr, errMsg, [res])
8 (hasErr, errMsg, [res])
9:(hasErr, errMsg, [res])
10itextMat

11itextMat

12:(hasErr, errMsg, [res])
13i(hasErr, errMsg, [res])
14i(hasErr, errMsg, [res])
15:(hasErr, errMsg )
16:(hasErr, errMsg )
17:(hasErr, errMsg, [res])
18 (hasErr, errMsg., [res])
19:(hasErr errMsg)
20:priorMs

21:(hasErr, errMsg, [res])
22:(hasErr, errMsg, [res])
23! (hasErr, errMsg, [res])
24:(hasErr, errMsg, [res])

L S S S S N S S S N S R S B N N S B N N

26iserverUrl: http://serverName:port#
27:clientId: GUID string identifying this client session
28:Set [JHtlcUrl instead of specifying serverUrl for the [HTLC left argument

29

30iNote: Stop and ServerOff actions only work on private servers (created

31 with [JHTLC 'ListenLocal') where the requesting client owns

32 the server. Public servers cannot be controlled by clients.

33

34iNote: GetServerlLog returns only log entries for this client's ID (filtered

35 on the server side). To see all log entries, use [JHTLS 'GetlLog'

36 directly on the server.

37

38iNote: Pause and Resume actions are server-side only ([HTLS). Clients cannot

39: pause/resume servers since pausing would prevent further communication.
Tl ||
|Ready | | |Hist: Ln: vo col: 6|Ins |Classie| | Num |EN_us |
ListenLocal

The ListenLocal action creates a local [ |JHTLS server for exclusive use by the client.
Syntax:

(hasErr errMsg result) « [serverUrl] [ JHTLC 'ListenLocal' [wsToLoad]

(hasErr errMsg result) < [serverUrl] [ JHTLC 'ListenLocal' [restartExistingServer]

(hasErr, errMsg, [res]) « [serverUrl] [ JHTLC 'ListenLocal' [restartExistingServer] [wsToLoad]
(hasErr, errMsg, [res]) « [serverUrl] [ JHTLC 'ListenLocal' [wsToLoad] [restartExistingServer]

serverUrlis the URL to be listened by the server for incoming client requests.
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wsToLoad is an optional path of the APL64 workspace to load.

restartExistingServer: Optional bool scalar indicating if a request will be made to the
specified url to run the server-side ‘ServerOff’ action prior to sending the request to start the
local, exclusive server listening on the url. The restartExistingServer option is effective only
if the server to be restarted is exclusively controlled by the APL64 instance which used the
ListenLocal action with this option.

The ‘wsToLoad’ and ‘restartExistingServer’ options can be included in any order in the
ListenLocal statement.

The ListenLocal action:

e Uses the .Net ProcessStart method to create a separate server instance of APL64
and start the server listening forincoming requests

e Startsthe serverinstance of APL64 with the ‘HTLListenUrl = serverUrl’command line
parameter

e Cannot be used to start a remote server

e Does not support an https url

e Does not support multiple urls for listening

e The ListenLocal action creates a local [ |HTLS server for exclusive use by the client

When the server side, created by the ‘ListenLocal’ action, attempts to start listening, the url
will be validated and any exceptions presented on the server-side.

Example 1: The client uses the [ |HTLC 'ListenLocal' action to create a local [ |HTLS server

[ ]htlcUrl¢'http://localhost:65001"
[ ]htlc 'ListenLocal'

The .Net ProcessStart method is used to start an APL64 instance of the same type as the
client. The .Net ProcessStart arguments for the new APL instance include the url and the
unique id of the client. The unique id is retained by the server to ensure that the server is for
the exclusive use of this client.
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F n|
= APLG4: CLEAR WS = O

File Edit Session Objects Tools Options Help

FRAd& [0 =2¢XDeE A8 W. I P13 5 6 3
[ o OhtlcUrl="http://localhost:65001"

< o1 Ohtlc 'ListenlLocal’

é 0 [OHTLC: Local HTL server process started for listening on http://localhost:65001/
[} |
\Ready | | [Hist: Ln: 3 Col: 6|Ins |[Classic| | num |Em_us |

1
= APLG4: CLEAR WS — O x
File Edit Session Objects Toocls Options Help
FRA&S [ =/2¢XDaS MdnN. ! LIRS S 3
[0 o '613a7344-eee7-4ab4-9347-f53607ce5a32"' [htls 'Listen' 'http://localhost:65001/"

1.0HTLS: Server listening on http://localhost:65001/

3| |
[Ready | | |Hist: Ln: 2 Col: 6|Ins |Classic| | Num | EN_US |

Example 2: Server-side debugging

Prepare a workspace containing the function [ |def 'Z¢Add10 X' 'Z¢10+X, put a stop on line
[1] of the function using 1 [ [STOP 'Add10', and save the c:\temp\HtlsWorkspace.ws64.

[ ]def'Z€Add10 X' 'Z€10+X'

1 [ ]STOP'Add10

)saveover C:\temp\HtlsWorkspace.ws64

'http://localhost:65001' [ |HTLC 'ListenLocal' "C:\temp\HtlsWorkspace.ws64"
'http://localhost:65001' [ JHTLC 'SysCall' 'idlist' 3

'http://localhost:65001' [ JHTLC 'Call' 'Add10' 100

When the client calls the Add10 function, that function runs to the stop on the server, and
the APL64 debugger pane is presented on the server:

©APLNext LLC - All Rights Reserved - 2026-07-22 UTC - Pg: 25



TR APLE4: Ci\temp\HtlsWorkspace.ws64 = u] x | &

File Edit Session Objects Tools Options Help File Edit Session Objects Tools Options Help
ERLE8HDNE=2CXDORMEX. ! imEpwwt IER e[ s
) Odef "Z<Addi0 X' 'Z+10+X" Debug: ATONT] B
1 Add10 : § e § HEII 1
Q2 1 [OSTOP 'Addi0’ W& i) 2021 bia | s g f LANE 208
48 Ysaveover C:\temp\HtlsWorkspace.ws6h 0 7-Add10 X & Addiop1]*
) -5. C:\temp\Ht1sWorkspace.ws6k" SAVED 2/10/2026 2:25:52 AM © 11zet04x B > (DHTLS: CALL: Add10.data received]
< |
4 e *http://localhost:65001" [HTLC 'Listenlocal® "C:\temp\HtlsWorkspace.wsed" !
7 0 [DHTLC: Local HIL server process started for listening on http://localhost:65001/
< 8 “http://localhost:65001" [JHTLC ‘SysCall’ “idlist" 3 e
9 0 Add10 ko YToad C:\temp\HtTsWorkspace.wsé%
10 *http://localhost:65001" OHTLC 'Call’ 'Add10' 100 1."C:\temp\Ht1sWorkspace.ws6l" LAST SAVED 2/10/2026 2:25:52 AM
[11] & 2 >[OHTLS: CALL: Addi0:data received] Add10
gl _3addtor1]

Continue the execution of the Add10 function on the server, and the result will be returned
to the client, unless the programmer timeout on the client-side is exceeded.:

b= T APL64: Ci\temp\HtlsWorkspacews64 - o x
File Edit Session Objects Tools Options Help File Edit Session Objects Tools Options Help
: - e 1 e n - F - s ;
IFRda D=2 X DR [MAR. cimmmw vtV ERdeDE=P X DaR | MAR .
4 o Odef "Z+Add10 X' 'Z+<10+X’ ([ o Jload C:\temp\HtlsWorkspace.ws6k
1 Add10 Il 1'C:\temp\HtlsWorkspace.ws6k" LAST SAVED 2/10/2026 2:25:52 AM
q 2 1 OSTOP *Add10" le 2 >[OMTLS: CALL: Addi0:data received] Add10
<P 3 )saveover C:\temp\HtlsWorkspace.wsth 3 Add10[1]
4 “C:\temp\Ht1sWorkspace.ws6h" SAVED 2/10/2026 2:25:52 AM
¢ s
4 e ‘http://1ocalhost:65001' [HTLC ‘Listenlocal® “C:\temp\HtlsWorkspace.ws6l"
7 0 [MTLC: Local HTL server process started for listening on http://localhost:65001/
qJ s ‘http://1ocalhost:65001" [HTLC 'SysCall' “idlist' 3
9 0 Addi0
< 10 ‘http://localhost:65001' [HTLC ‘Call’ 'Addi0' 100
11 0 110

Example #3: Server name is not LocalHost
Using an IPv4 address or a server name other than local host:

e Cannot be used with the [ JHTLC ListenLocal action

e When used with the DHTLS Listen action, administrator access to the server
machine to authorize communication with the server and port forwarding may be
required

Example #4: Multiple Servers

In this example the [ JHtlc 'ListenLocal' action is used to create multiple independent
servers. Each server can have a different workspace loaded and perform different actions.

'http://localhost:65001' [ |HTLC 'ListenLocal'
'http://localhost:65002' [ JHTLC 'ListenLocal'
'http://localhost:65003' [ |HTLC 'ListenLocal'
'http://localhost:65001' [ JHTLC 'Exec' '110'
'http://localhost:65002' [ JHTLC 'Exec' '120'
'http://localhost:65003' [ JHTLC 'Exec' '130'
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% APLG4: CLEARWS

= o x

T APLG4: CLEAR WS — o X

File

File Edit Session Objects Tools Options Help Edit Session Objects Tools Options Help
FERG&DE=2¢the s MAN.: I imew et i [(FERA&SE =2 C 6 Dh S e i,
@ o "http://localhost:65001" [HTLC 'ListenLocal’ <0 Ohtls 'Listen ' 'http://lecalhost:65001/"
1 0 [HTLC: Local HTL server process started for listening on http://localhost:65001/ 1 [HTLS: Server listening on http://localhost:65001/
<p 2 'http://localhost:65002" [JHTLC 'ListenlLocal’
3 0 [HTLC: Local HTL server process started for listening on http://localhost:65002/
SO S ‘http://localhost:65003" [HTLC 'ListenLocal’ —
5 0 [HTLC: Local HTL server process started for listening on http://localhost:65003/ .B“ ‘
S ‘http://localhost:65001° [HTLC ‘Exec’ ‘110’ |Ready | | |omd: Ln: 0 col: 0|Ins |Classic| | mem [En_us |
70 12345678910
< 8 'httpt//localhost:65002"' [HTLC "Exec' '120' 7 APL64: CLEAR WS - O X
9 0 123456782910 11 12 13 1% 15 16 17 18 19 20 Fle Edit Session Objects Tools Options Help
410 "http://localhost:65003"' [HTLC 'Exec’ '130' - o
&0 123456789 10 11 412 13 1k 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 iFRd e[ DeXDEE WA

<L 0 Ohtls 'Listen ' "http://localhost:65002/"
1 [HTLS: Server listening on http://localhost:65002/

HE |

|Ready | | [Wist: Ln: 2 Col: 6| Ins |Classic|  |Num [EN_us |

& APLG4: CLEAR WS - (m] X
File Edit Session Objects Tools Options Help

ERGa[0=2¢xDhe R Baw_ i i

KE o Ohtls 'Listen ' 'http://localhost:65003/"
1 [HTLS: Server listening on http://localhost:65003/

L Jed]

|Readv

| | [uist: Ln: 12 €ol: &|Ins |Classic|

| num | EN_us |

e

|Readv | | |Hist: tn: 2 cot: 6| Ins |crassic| | num | EN_us

Example #5: Exclusive listening server already exists: Restart it

Create an exclusive listening server.

Modify the state of that server.

Use the ListenLocal action with the ‘RestartExistingServer’ option active.

Observe the server’s state is initialized.

[ ]htlcUrl¢'http://localhost:65001"
[ ]htlc 'ListenLocal'

[ ]htlc 'Variable' 'X' (110)

[ ]htlc 'Variable' 'X'

[ ]htlc 'ListenLocal' 1

[ ]htlc 'Variable' 'X'

(0| Restart initializes the state of the server
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—
B APL64: CLEAR WS - O

File Edit Session Objects Tools Options Help

HER & [ P2CHADBE NN | T G (]

iy

41
41
4

<f 0 OhtleUrl+"http://localhost:65001
4 | Ohtlc 'ListenLocal
2. 0 [HTLC: Requested local exclusive server listening on http://localhost:65001/
<i 3 Ohtle 'Variable X' (110)
4 0
g5 Ohtle 'Variable X
6: 0 123456782910
7 Ohtle 'ListenLocal' 1
8 0 [HTLC: Requested local exclusive server listening on http://localhost:65001/
< 9 Ohtle 'Variable X
10: 0
aT-& at Restart initializes the state of the server
|Ready | | |Hist: Ln: 12 Col: 6| 1Ins |Classic| | MNum |EN_US |
4
= APLB4: CLEAR WS — O X

File Edit Session Objects Tools Options Help

3 CEEFREEEA YL L (] G0 )

- - -

-y
14—
L1l

[F o 8f02912c-dd11-482b-bd07-2604562949fe’ [htls 'Listen http://localhost:65001/
1![JHTLS: Server listening on http:/flocalhost:65001/

|Ready | | |#ist: Ln: 2 Col: 6|Ins |Classic|  |mum |EN_US |
L ,

Example #6: Check for a pre-existing server

Create a listening server. Use an Exec action to check if the server is listening. If a valid
response is returned, the server is listening. If the timeout expires, the server does not exist
or is paused or stopped.

'http://localhost' [ ]htlc 'ListenLocal'
8=3>] ]«'http://localhost:65001' [ ]htlc 'Exec' '3+5'
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,
& APLE4: CLEAR W5 — O p

File Edit Session Objects Tools Options Help

ERA &[5 =2 C 6 DEE w0 im g

¢ 0 'http://localhost:65001" [htle 'ListenLocal’

| 1 0 [HTLC: Requested local exclusive server listening on http://localhost:65001/

< 2 8=3>0+"http://localhost:65001" [Ohtlc 'Exec' '3+5'

| 3, 0 8

| w1

|(:I".g a Availability of server verified

|Ready | | |Wist: Ln: 6 Col: 6|Ins |Classic| | Num |EN_US |
= APLG4: CLEAR WS — O b4
File Edit Session Objects Tools Options Help

FREA&[VE =2 DS Ma s 000 BRI
[F o '8f02912c-dd11-482b-bd07-2604562949fe’ [Jhtls 'Listen' 'http://flocalhost:65001/"

[OHTLS: Server Llistening on http://localhost:65001/
>[[JHTLS: EXEC:ExecRes] 3+5

|.:'

8

EWMH‘

|Ready | | |Hist: Ln: & col: 6| Ins |Classic| | Mum |EN_uS |

Example #7: Listening server already exists: Exception occurs

Create a non-exclusive [ |HTLS server in an APL64 instance:

‘ [ ]htls 'Listen' 'http://localhost:65001'

Z2 APLG4: CLEAR WS — O X l
File Edit Session Objects Tools Options Help

FRM& [ =2CX DO M. i i i,

-

<f 0 Ohtls ‘Listen’ "http:/flocalhost:65001"
| 1 [IHTLS: Server listening on http://localhost:65001/
|Ready | | |Wist: Ln: 2 Col: 6| Ins |Classic|  |Mum |[EN_uUS ||

In a different APL64 instance on the same workstation attempt to create a server listening on
the same url:

'http://localhost:65001' [ ]htlc 'ListenLocal' 1
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= APLG4: CLEAR'WS — O hod

File Edit Session Objects Tools Options Help

ERL SO0 9y DoE Ma s, 0L HnE, m, i,

- -

<f 0 'http://localhost:65001"' [htlc 'Listenlocal’' 1
1. 0 [HTLC: Requested local exclusive server listening on http://localhost:65001/

|Ready | | |Wist: Ln: 2 Col: 6|Ins |Classic| | Mum |EN_US |

The ListenLocal action will create an APL64 instance, but that instance cannot be listening
on the specified url, because a server on the workstation is already listening on that url. An
exception is thrown on the new APL64 instance which would not start listening:

| (& APLE4: CLEAR WS — O X
File Edit S5ession Objects Tools Options Help
FREA & [VE=2¢XDoR Man. 000 HHE imuwmme it il
] '8cald97b-38d4-4B1le-aB6c-c7f2149F1bald" Ohtls 'Listen’ 'http://localhost:65001/"
1 DOMAIN ERROR: [DHTLS: Listen: Outer Exception:
2 Type: DomainError
3Message: DOMAIN ERROR: [JHTLS: Failed to start server: IsFaulted
4 Exception Type: IOException
5/Message: Failed to bind to address http://127.0.0.1:65001: address already in use.
6 Inner Exception: AddressInUseException |
7 Inner Message: Only one usage of each socket address (protocol/network addressfport) is normally permitted. |
B [imm] "Bcald97b-38d4-4B1le-aB6c-c7f2149f1bal" [htls 'Listen' ‘http://localhost:65001/" |
9 A
10 |
|
|
[Ready | | |Hist: Ln: 10 Col: 6| Ins |Classic| | Num [EN US|

The same exception will occur if the pre-existing server was an exclusive server:
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& APLG4: CLEAR WS — O *
File Edit 5ession Objects Tools Options Help
ERA@[E=]'? ¢ &% Dl 5[ a a0 [EEEE i wwme(t i,
KE o 'http://localhost' [htlc 'ListenLocal'

1. 0 [HTLC: Requested local exclusive server listening on http://localhost/
J o2 ‘http://lecalhest’ [htlc 'ListenLocal’

ﬁ 0 [HTLC: Requested local exclusive server listening on http://localhost/
[Ready | | |Hist: Ln: & Colz 6| Ins |Classic| | Num |EN_uS |
& APL64: CLEAR WS — O x
File Edit Session Objects Tools Options Help
FRA&@DE=?<C % Do S Ma s 0 DEEE imwmmy Py,
[0 o '6abe0Bcf-9dfd-4F12-B42b-18945adbtalt"' [htls 'Listen' 'http://localhost/’

éDHTLS: Server listening on http:/flocalhost/
[Ready | | |Hist: Ln: 2 Col: 6| Ins |Classic| | mNum |EN_US |
& APLE4: CLEAR WS — O x
File Edit Session Objects Tools Options Help
FRA&[E=?C Do S Ma s 0 EEE imwmmvi (i,
[0 o '6abe0Bcf-9dfd-4F12-842b-18945adbtalt"' [htls 'Listen' 'http://localhost/’

1.DOMAIN ERROR: [JHTLS: Listen: Outer Exception:

2 Type: DomainError

3 Message: DOMAIN ERROR: OHTLS: Failed to start server: IsFaulted

Y Exception Type: IOException

5Message: Failed to bind to address http://127.0.0.1:80: address already in use.

6 Inner Exception: AddressInlUseException

7:Inner Message: Only one usage of each socket address (protocol/network address/port) is normally permitted.

B [imm] '6abe0B8cf-9dfd-4f12-842b-18945adb4a7k" [htls 'Listen' 'http://localhost/’

9 A

|
[Ready | | |Hist: Ln: 10 Col: 6| Ins |Classic| | Num |EN_US |

LoadWs

The Load action loads an APL64 workspace in the HTLS server.
Syntax: (hasErr errMsg result) < [serverUrl] [ JHTLC 'LoadWs' ws
ws is the name of the APL64 workspace to load.

Example:

| [JHtlcUrl<'http://localhost:65001" |
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[ JHtlc 'ListenLocal'
[ JHtlc 'LoadWs' 'c:\temp\HtlsWorkspace.ws64'

&l APL64: CLEAR WS = m] X | B APL64: c\temp\HtlsWorkspace.ws64 = O X
File Edit Session Objects Tools Options Help File Edit Session Objects Tools Options Help
PR a8 =?2¢XxDa&EMadN.! TR i ERd&@ D=2 ¢ Lt hax Mda. i,
[ o OHtTcUr1="http://localhost:65001" @ o Onhtis 'Listen ' 'nttp://localhost:65001/"
<P 1 OHtle 'ListenLocal’ 1 OHTLS: Server listening on http://localhost:65001/

2. 0 [HTLC: Local HTL server process started for listening on http://localhost:65001/ < 2 >[OHTLS: SYSCALL: OLoad:data received] OLoad
B 3 OHtlc 'LoadWs' 'c:\temp\HtlsWorkspace.ws6l' 3 "c:\temp\Ht]sWorkspace.ws6l" LAST SAVED 2/10/2026 2:25:52 AM

% 0
- JES| }| el |
|Ready | | [#ist: tn: 5 col: 6| Ins |classic| | Mum |en_us || |ready | | |#ist: Ln: % Col: &|Ins [Classic| | Hum [EN_US |
L

The ServerOff action requests the server-side APL64 instance to stop listening.
Syntax: (hasErr errMsg result) < [serverUrl] [ |HTLC 'ServerOff'

Since a server created by the client using the ListenLocal action, it is an exclusive server
which no other clients can access, so the ServerOff action cannot affect other [ |HTLC
clients.

Example:

HtlcUrl<'http://localhost:65001"
[ JHTLC 'ListenLocal'
[ JHTLC 'ServerOff'

- -

. APLB4: CLEAR WS _ 0O %
Eile Edit Session Objects Tools Options Help

FRA& O5=92CXDas [ aw. 0 i i,

-

7

< Ohtlc 'ServerOff'

0
1. 0 [MHTLC: 'ServerOff': Reguested Server close it's APL64% instance

Hi

e |
Ready | | [Hist: Ln: 2 Col: 6|Ins |Classic| | Num | EN_US |
s A ,

SetSysVar

The SetSysVar action sets the value of the specified system variable on the HTLS server.

Syntax: (hasErr errMsg) « [serverUrl] [ |HTLC 'SetSysVar' sysVarName sysVarValue
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sysVarValue may be a character scalar, character vector or string scalar. When specifying
the system variable name, the quad ([ ]) prefix is optional.

Example:

[ JHtlcUrl¢'http://localhost:65001"
[ JHTLC 'ListenLocal'

[ JHTLC 'GetSysVar' 'io'

[ JHTLC 'SetSysVar' 'io' 0

T APL64: CLEAR WS — (m] Efi APLGZ: CLEAR WS — [m] X
File Edit Session Objects Tools Options Help File Edit Session Objects Tools Options Help
FRUYSND=2¢%bas ARE. ! SIS A RONGIFREINEN | | S S 3F SIS ISP R Y TR
<E o OHt1eUr1«'http://1ocalhost:65001" 4 o Oht1s ‘Listen ' 'http://localhost:65001/" |
<1 OHTLC ‘ListenLocal’ 1 [JHTLS: Server listening on http://localhost:65001/

2 0 [HTLC: Local HTL server process started for listening on http://localhost:65001/

<t 3 OHTLC 'GetSysVar' 'io'
¥ 0 1
<I 5 OHTLC ‘setSysvar' 'io' 0
6 0
- [l | = |
[Ready | [ [#ist: tn: 7 cor: 5[Ins [Classic | |nom |en_us|||ready | | [Wist: Ln: 2 Col: 6| Ins |classic| | num |En_us|

SetVar

The SetVar action sets the programmer-defined variable on the HTLS server.
Syntax: (hasErr errMsg) « [serverUrl] [ |HTLC 'SetVar' varName varValue

varName is the name of the programmer-defined variable and may be a character scalar,
character vector or string scalar. If the specified variable does not exist it will be created.

varValue is the value to assign to the variable.

Example:

[ JHtlcUrl¢'http://localhost:65001"

[ JHTLC 'ListenLocal'

[JHTLC 'SetVar' 'XYZ' (X¢'abc' «pqr» (2 3p16) 1.234 ~12)
X=3>[ |HTLC 'GetVar' 'XYZ'

= APLG4: CLEAR WS = o X | Bf APL64: CLEARWS — [m]
File Edit Session Objects Tools Options  Help File Edit Session Objects Tools Options Help
IFRA& (=2 ¢XDhhE AR, TR fEmm (e, [ PR8I =?2¢ X e MAE. .
<I o OHt1cUr1«"http://1ocalhost:65001" <J 0 Ohtls ‘Listen ' 'http://localhost:65001/"
IS OHTLC 'ListenLocal’ 1.0OHTLS: Server listening on http://localhost:65001/

2 0 [HTLC: Local HTL server process started for listening on http://localhost:65001/
<t 3 OHTLC 'SetVar' 'XYZ' (X«'asbc' «pgr» (2 3p16) 1.234 ~12)

¥ 0
I 5 X=3s[HTLC 'GetVer' 'XYZ'

6.1

|

= = I
- [l = K
[Ready | | [#ist: tn: 7 cot: 6| Ins [Classic| | Num [EN_Us | ||Ready | | |Hist: Ln: 2 Col: 6[Ins |Classic|  [Hum |EN_US |
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Stop

The Stop action requests the server to stop listening.

Syntax: (hasErr errMsg result) < [serverUrl] [ JHTLC 'Stop'

The Stop action stops the server listening on all urls which were configured for that server.

Note: This action may take a few seconds to complete.

The client-side cannot coordinate the Stop action with other instances of APL64 which may

be communicating with the server.

Example:

[ JHtlcUrle'http://localhost:65001"
[ JHtlc 'ListenLocal'

[ JHtlc 'Exec' '3+5'

[ JHtlc 'Stop'

[ JHtlc 'Exec' '3+5'

File Edit Session Objects Tools Options Help

FREA&E8NH=2¢X DX (MEN.

&
File Edit Session Objects Tools Options Help

FREASR=2C %D,

Lo OHticurl~"http://localhost:65001° < o Dhtis "Listen ' ‘http://localhost:65001/"
o1 [Htlc "ListenLocal’ 1 [HTLS: Server listening on http://localhest:65001/
2 0 [HTLC: Local HTL server process started for listening on http://localhost:65001/ & 2 >[OHTLS: EXEC;ExecRes] 3+5
3 OHtlc "Exec’ '3+5° 3s
B0 B G B >[[HTLS: STOP;ExecRes] OHTLS “Stop
i 5 OHtle *Stop® 5 [HTLS: Server listening stopped
6 0 [HTLC: 'Stop’: Requested Server to stop Tistening
A 7 [Htlc "Exec’ '3+5'
8 1 [HTLC: Reguest error: No connection could be made because the target machine activ
ﬁ ely refused it. (localhost:65001) ‘
& |kl I
[Ready | | |Wist: tn: 10 Col: &|Ins |classic| | Num [eNUS||[Rea | | [Wist: Ln: 6 col: 6| Ins [classic|  [mum |En_us|
d
SysCall

The SysCall action calls a system-function on the HTLS server.

Syntax: (hasErr errMsg result) < [serverUrl] [ ]HTLC 'SysCall' sysFnName [rarg] [larg]

The SysCall action is similar to the Call action. Howeuver, it calls a system-function rather

than user-defined functions. When the system-function is not prefixed by '[ ], it will be

added by the SysCall action.

Example:

HtlcUrl<'http://localhost:65001"
[ JHTLC 'ListenLocal'

p3D[ ]¢«'http://localhost:65001' [ JHTLC 'Syscall' 'idlist' 2
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'http://localhost:65001' [ |HTLC 'SetVar' 'XYZ' (‘abc' «pgr» (2 3p16) 1.234 ~12)
p3>[ |€'http://localhost:65001" [ JHTLC 'Syscall' 'idlist' 2

Tl APL64: CLEAR WS — o T APLG4: CLEAR WS — [m] X
File Edit Session Objects Tools Options Help File Edit Session Objects Tools Options Help
FRYSTE=2CyheE MER. ! T W m et S| ERde R =2 shns BER. -
I o HtlcUrl<'http://localhost:65001" ST o Ohtls ‘Listen ' 'http://localhest:65001/'
1 OHTLG ‘ListenLocal’ 1.[HTLS: Server Tistening on http://localhost:65001/

2 0 [HTLC: Lecal HTL server process started for listening on http://localhost:65001/
<l 3 p330«'http://localhost:65001' OHTLC ‘Syscall' 'idlist' 2

4 0

500
d 6 ‘http://localhost:65001' [HTLC ‘SetVar' 'XYZ' ('abc' «pgr» (2 3pt6) 1.234 ~12)

70
< 8 p330«"'http://Tocalhost:65001' [HTLC 'Syscall' ‘idlist' 2

9 0 XYz

01 3
[l | |E |
|Reasy | | [Hist: Ln: 11 col: 6]Ins |Classic | [Mum | En_us||[ready | | [mist: Ln: 2 col: 6|Ins [classic| | Num |EN_us |

SysCommand

The SysCommand action executes an APL system command on the HTLS server.
Syntax: (hasErr errMsg) « [serverUrl] [ JHTLC 'SysCommand' 'sysCmdName rArg'

If the programmer-provided 'sysCmdName is not prefixed by '), it will be added by the
SysCommand'action.

The SysCommand action output includes only the hasErr and errMsg elements, as no result
value of a system command is returned to the client-side.

Example:

HtlcUrl<'http://localhost:65001"

[ JHTLC 'ListenLocal'

[ JHTLC 'SetVar' 'XYZ' (‘abc' «pgr» (2 3p16) 1.234 ~12)
[ JHTLC 'Syscall' 'idlist' 2

[ JHTLC 'Syscommand' ')erase XYZ'

[ JHTLC 'Syscall' 'idlist' 2

&F APLG4: CLEAR WS — o X | B APL64: CLEAR WS — o
File Edit Session Objects Tools Options Help File Edit Session Objects Tools Options Help
FRH&SDE=2Cr DO AAN. ! THEE imwlm st i [ ERR8 PR =2 s DhsMER. ! ..
I o HtlelUrl«'http://localhost:65001" < Ohtls ‘Listen ' "http://localhost:65001/'
G o1 OHTLC ‘ListenLocal’ 1 [HTLS: Server listening on http://localhost:65001/

2. 0 [HTLC: Local HTL server procéss started for listening on http://localhost:65001/ |
4 3 OHTLC ‘setvar' 'XYZ' ('abc' «pgr» (2 3p1e) 1.234 ~12)

4 0
4 s OHTLC ‘Syscall' 'idlist' 2

6 0 XYZ
g 7 [OHTLC ‘'Syscommand' ‘)erase XYZ'

8 0
9 OHTLC ‘Syscall' 'idlist' 2

10 ©
RE || = |
|Reaay | | [mist: Ln: 11 o1z 6|Ins [Classic| | Wum |En_us || [Reaay | | [Wist: Ln: 2 Col: 6|Ins |classic| | wum |En_us |
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Timeout

The timeout action sets or returns the length of time the client will wait for a response from

the HTLS server.

Syntax: priorMs < [serverUrl] [ JHTLC 'Timeout' [milliseconds]

The default value is 100000 milliseconds.

Example:

'http://localhost:65001' [ |HTLC 'ListenLocal'
[ ]htlc 'Timeout'
[ ]htlc 'Timeout' 200000

P! APLG4: CLEAR WS -
File Edit Session Objects Tools Options Help

FRG&8[H=?2¢t DB MAW.

<# o "http://localhost:65001' [JHTLC 'ListenLocal’

1; 0 [HTLC: Local HTL server process started for listéning on http://localhost:65001/
o2t Ohtlc 'Timeout'

31100000

VIET G+ () [ o

IEEY | g

& APL64: CLEAR WS

File Edit Session Objects Tools Options

‘FR4e

T o

Oht1s ‘Listen *

Help

SIS ANl | I .

‘http://1ocalhost:65001/"
1i[HTLS: Server listening on http://localhost:65001/

o x

oy Oht1c 'Timeout' 200000

5:100000
P [ || R |
|Reaay | [ [#ist: tnz 6 cor: 6|1ns [classic|  [wum|en_us]||reaay | | |Wists Ln: 2 col: 6| Ins [classic| | num |EN_us |

The Variable action sets or returns the value of a user-defined variable on the HTLS server.

Syntax: (hasErr errMsg result) « [serverUrl] [ |HTLC 'Variable' varName [varValue]

If the specified variable does not exist it will be created. This is implemented as a property

that takes the variable name and optional value as its arguments.

Example:

'http://localhost:65001' [ |HTLC 'ListenLocal'
X¢€(71.23'abc' (2 3p16) (10 10p][_]a) «pgr»)
'http://localhost:65001' [ JHTLC 'Variable' 'X' X
X=3>'http://localhost:65001' [ JHTLC 'Variable' 'X'
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File:

57} APL64: CLEAR WS

Edit Session Objects Tools

FR4g& 55

Options  Help

P2CUDHEE AW,

KT o "http://localhost:65001' [HTLC 'ListenLocal'

1. 0 [HTLC: Local HTL server process started for listening on http://localhost:65001/
g2 X+(71.23 ‘abe' (2 3p16) (10 10pQa) «pqr»)
< 3 'http://localhost:65001"' [HTLC ‘Variable' 'X' X

B 0
< 5 X=33'http://localhost:65001"' [HTLC 'Variable' 'X'

6:

1
K
‘ ]

[E o

Ohtls 'Listen '

; "http://localhost:65001/"
1 [HTLS: Server listening on http://localhost:65001/

R 1

Ready Hist: Ln: 7 Col: &|Ins |Classic Num | EN_US
\ [ |z0s | [ [tum | |

BE

|Ready

| | |#ist: Ln: 2 Col: 6| Ins |Classic|

[ num [ En_us |

Visible

The Visible action controls the visibility of the [ JHTLS server.

Syntax: (hasErr errMsg result) < [serverUrl] [ JHTLC 'Visible' flag

flag is the optional argument to control the visibility of the [ JHTLS server. The default is 1

which means the [ JHTLS server is visible.

The server can be made visible only when the serveris based on an APL64 Developer version

instance. When server-side exceptions occur which cannot be transmitted to the client-

side, the exception message will be rendered to the history pane of the visible server-side.

Example:

[ JHtlcUrle'http://localhost:65001"
[ JHtlc 'ListenLocal'

[JHtlc 'Visible'

[JHtlc 'Visible' 0

[ JHtlc 'Visible'

[ ]Htlc 'Visible' 1

i APL64: CLEAR WS - m} X
File Edit Session Objects Tools Options Help
FR4a 7= DY DEE AW R I S 3 I RN A

OHtTcUrl="http://localhost:65001"
OHtle 'Listenlocal’

a ad

0
1
2 0 [HTLC: Local HTL server process started for listening on http://localhost:65001/
3 OHtle 'Visible'
¥ 0 1

5 OHtlc 'Visible' 0
6 0

T OHt1e 'Visible'
B 0

< 9 OHtle 'Visible' 1
10 0

E APLG4: CLEAR WS

File Edit Session Objects Tools

IER4d &R

= [m] x

Options  Help

PASE ARGl | I

o Ohtls 'Listen '

OHTLS: Server listening on http://localhost:65001

/

1
2
| 3 |

"http://localhost:65001/"

]

| Num | En_us ||

e

|Ready | | |Hist: Ln: 11 Col: 6| Ins |Classic|

3

‘Readv

‘ ‘ |H1'sl: Ln: 3 Col: 6‘Ins |C1ass1‘c‘

| um | En_us |
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| |HTLS Actions

The [ JHTLS system function is used on the server instance of APL64. [ JHTLS actions are
performed on the server instance of APL64.

Syntax: [result] « [ JHTLS Action [arg1] ...

The server processing to satisfy client requests is asynchronous using multiple .Net tasks
with OS-assighed independent threads.

ClearLog
The ClearLog action clears the content of the current log file, if any.
Syntax: [ |HTLS 'ClearLog'

Example:

| [JHTLS 'ClearLog' |

—

| B APL64: CLEAR WS - O x
File Edit Session Objects Tools Options Help
FRA& =9 ¢ i i i,

kP o OHTLS 'Clearlog’
1:[JHTLS: Log cleared

g |

| | |Wist: Ln: 2 Col: 6| Ins |Classic| | Num [EN_|

GetlLog

The GetLog action returns the content of the current HTLS log file, if any, in csv format.
Syntax: logLines(csv) « [ |HTLS 'GetLog'

Example:

In this example a client tries to stop a public server, which is not permitted.

On aninstance of the APL64 Developer version, create a public HTLS server:
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[ JHTLS 'Listen' 'http://localhost:65001' (©) Create public HTLS server
path<'c:\temp\HtlsLogFile.csv'

maxSize<10 (©) megabytes

maxFiles<5 (0) max# archive files

inclHead<1 (©) include header in file

p[ ][ JHTLS 'LogFileOptions' path maxSize maxFiles inclHead

[ APLE4: CLEAR WS — O %

| Eile Edit 3ession Objects Tools Options Help

FREYSDNE=2CADEE MHan. | (114 ]

4l
1l
4l

[ o OHTLS ‘Listen' ‘http://localhest:65001" A Create public HTLS server
1 [HTLS: Server listening on http://localhost:65001/

g2 path~"c:\temp\Ht1sLogFile.csv
<f 3 max53ize+10 A megabytes
b maxFiles+5 A max# archive files
i 5 inclHead+1 A include header in file
g6 p-[HTLS "LogFileOptions’ path max5ize maxFiles inclHead

7 001

ﬁh
di: |
\Ready | | |wist: Ln: 9 Col: 6|Ins |Classic| | Num |EN_US |

On another instance of the APL64 Developer version, create an HTLC client and try to stop
the public server. The client displays the message that the request to stop the server has
been made. The client does not wait for a message from the server, because if the server
actually stopped, it could not send such a message to the client, and the client would need
to wait until the expiration of the timeout to realize it failed.

[ JHtlcUrl¢'http://localhost:65001"
[ ]htlc 'Stop'
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= APL64: CLEAR W5 — O * )

File Edit Session Objects Tools Options Help

FRA &[5 =2¢X DR a0,
<P o OHtleUrl="http://localhost:65001"
<H 1 Ohtle 'Stop’
é 0 [OHTLC: 'Stop': Requested Server to stop listening
|
| | [Hist: Ln: 3 Col: &|Ins |Classic| | hum | EN_us |

Because a client of a public server cannot stop that server, the action will fail. The server
logs the message that the stop action failed on the server side. The server can obtain the
current log file content at any time. On the HTLS server, obtain the current log file content:

| p[J€[JHTLS 'GetlLog' |

E7 APLG4: CLEAR WS
File Edit Session Objects Tools Options Help
[IERg & BPE DCADBEE MAER . G T [ di s [l [+ (4] D |G e & e £ a0 b [Re V

[F o OHTLS “Listen’ "htip://localhost:65001" A Create public HTLS server
| 1:[HTLS: Server listening on http://localhost:65001/
1

i o2 path+'c:\temp\Ht1sLogFile.csv
K max5ize~i0 A megabytes
||t maxFiles+5 A max# archive files
< s inclHead~1 ® include header in file
<l 6 o[-OHTLS ‘LogFileOptions’ path maxSize maxfiles inclHead
7 oot
B
a9 p-OHTLS "Getlog’

10 timestamp, threadId,clientId,message
‘ 11/2026-04-03 23:04:3%.822,22,323239¢5-1bd1-4024-b7cT-341200e28d2d, (HTLS: Access denied for URL http://localhost:65001/. Action STOP is not permitted on public servers by clients.
122 176

e i

|Readv | | [Hist: Ln: 13 col: 6 |Ins |classic| | num | En_us |

Meanwhile the client wants to check if the server actually stopped, so the client gets the
portion of the HTLS server log which is associated with the HTLC client indicating the server

did not stop.

| p[J€[JHTLC 'GetServerLog' |
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= APL64: CLEAR WS — [m] X 1

File Edit Session Objects Tools Options Help

ERG& [TR=9 ¢t ho S| das . i Q0 mE . imwwme(t_ i lridk E s famuinv .

F o CHETcUrT- http://Tocalhost:65001
¥ 1 Ohtle 'Stop’
2 0 [WTLC: 'Stop': Requested Server to stop listening
¥ 3 Ohtlc "GetServerLog’
% 0 timestamp,threadId,clientId,message
5 foza—ou—os 23:04:34.822, 22, 323239¢5-1bd1-4024-b7c7-341200e28d2d, HTLS: Access denied for URL http://localhost:65001/. Action STOP is not permitted on public servers by clients.

1 |

|Reasy | | |Hist: Ln: 6 co1: 5|Ins |classic| | num |En_us|

Help (?)
The Help action returns the summary documentation of the [ JHTLS system function.

Syntax: charMat < [ |HTLS 'Help’
charMat « [ |JHTLS '?'

7 APL64: CLEAR WS — [m} *

File Edit Session Objects Tools Options Help

FRQ& 5= % ho & @ a W, 0 WEEE me et S § 9 fL0nL0
K] Ohtts '7°

1i[JHTLS actions:

2

3icharMat +« [JHTLS 'Help'

LicharMat + [OHTLS '?2°

5:msg « [JHTLS 'Listen' serverUrl

6imsg « [HTLS 'Listen' (urll url2 ... urlN)

7.msg « [HTLS 'Listen' serverHitpsUrl certificatePath certificatePassword

Bimsg « [JHTLS 'Listen' (urli url2 ... urlN) certificatePath certificatePassword

9imsg + [OHTLS 'Pause'’

10:msg + [JHTLS 'Pause’ urli [url2 ...]

11msg +« [HTLS 'Resume’

12:msg + [JHTLS 'Resume’ wurli [url2 ...]

13;(configUrls listenUrls) « [OHTLS 'UrlInfo'

1kimsg « [HTLS 'ServerOff'

16imsg « [HTLS 'Stop’

16/ logLines(csv) +« [HTLS 'GetlLog'

17:msg +« [HTLS 'ClearLog'

18/(p sz n h) « [HTLS 'LogFileOptions' [path maxSize maxFiles includeHeader]

19

20iserverUrl: http://serverName:port# or https://serverName:port#

21i(urll url2 ... urlN): array of server URLs for multiple endpoints
22.certificatePath: path to .pfx or .pi2 certificate file for HTTPS

23 certificatePassword: password for the certificate file

24msg: char[] indicating success or failure

25/ loglLines: character matrix of lLog entries (CSV format)

26:path: file path to the log file (empty string disables logging)

27maxSize: maximum log file size in megabytes before rotation (0=no rotation)
28:maxFiles: maximum archived log files to keep (0=unlimited)

29 includeHeader: 1 to include C5V header, 0 to omit

31iNote: Logging is disabled by default. Use 'LogFileOptions' to enable.
32:Note: Archives are named {basename}_{yyyyMMdd_HHmmss}.csv

33
34 Examples:

35 [JHTLS 'Listen’' 'http://localhost:8080/"

36, [HTLS 'Listen' ('http://localhost:8080/' 'http://192.168.1.100:8080/")

37, csv<[JHTLS 'GetlLog' A Get current log content

38, (p s f h)<[JHTLS 'LogFileOptions’ A Get current settings

39 [HTLS 'LogFileOptions' ‘' 0 0 0 A Disable logging

40 [JHTLS 'LogFileOptions' 'C:\MyLogs\htls.csv' 10 5 1 @ 10MB, 5 archives, with header

Ready Hist: Ln: 41 Col: 6| Ins |Classic | Ca Num | EN_US
[I] [ 1ns | [ cap | tum | |
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Listen

The Listen action requests the [ |HTLS server to listen to incoming client requests on the
specified URL(s).

Single url:

msg « [ JHTLS 'Listen' serverUrl [certificatePath certificatePassword]
Multiple urls:

msg « [ JHTLS 'Listen' (url1 url2 ... urlN) [certificatePath certificatePassword]

The server instance of APL64 will be listening to incoming client requests on the specified
serverUrl(s).

Urls are of the form: http://serverName:port#. The serverName can be a name or an IP
address of the server machine, e.g. http://myserver:65001 or http://192.168.1.107:65001.

The port number, if any, should be selected so that it does not interfere with other http traffic
reaching the server machine.

certificatePath and certificatePassword are optional arguments used when the https
protocolis needed. The certificatePath can point to a .pfx- or .p12-format certificate file. A
self-signed certificate can be used for development purposes. The certificate specified by
the certificate path must be suitable for all the https urls on which the server is listening.

A server created using the Listen action is a public server which can be accessed by any
[ JHTLC client.

Subsequent use of the [ |HTLS 'Listen' action for the same APL64 instance, will stop the
server from listening to the previous url(s) and start listening on the new url(s).

If the server is not on the same workstation or local network as the client, it is a remote
server. For aremote server permissions, security and port forwarding need to be considered
so that client requests can reach the server and server responses can reach the client.

Example #1: Listen on localhost server

‘ [ JHTLS 'Listen' 'http://localhost:65001"
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[ APLG4: CLEAR W5 — 0 ¢

File Edit Session Objects Tools Options Help

ERGE DO =2¢x e ARR. L]

[
[IKE O OHTLS ‘Listen' 'http://localhost:65001'
1[JHTLS: Server listening on http://localhost:65001/

k3l |

Ready Hist: Lm: 2 Col: &|Ins |[Classic Num | EN_U3S
| |1 | ns | || num | Enus |

Example #2: Listen on a named server, not localhost server

Find the IPv4 address of the server machine:

Command Prompt

Microsoft Windows [Version 16.0.26200.7840]
(c) Microsoft Corporation. All rights reserved.

C:\Users\joebl>ipconfig

Windows IP Configuration

Ethernet adapter Ethernet 6:

Connection-specific DNS Suffix . : .az.comcast.net.
IPv6 Address : :508:817e:6a25: : 1
IPv6 Address : :508:817e:6a25:78f3:bc72:cTad: 178
IPv6 Address : :58ef:6883:9252:Ff16:c6df:62U0:891f
Temporary IPv6 Address : :508:817e:6a25:b9%be:3bU8:3258:2377
Temporary IPv6 Address : :58ef :6883:9252:b9be:3bUB:3258:2377
Link-local IPvé6 Address
IPvi Address
Subnet Mask
Default Gateway

192.168.1.1

Wireless LAN adapter Wi-Fi:

Media State : Media disconnected
Connection-specific DNS Suffix . : hsdl.az.comcast.net.

Wireless LAN adapter Local Area Connection* 1:

Media State : Media disconnected

Create the server and start listening on the url:

‘ [ JHtls 'Listen' 'http://192.168.1.107:65001"'

On the client-side access the server to do work:

[ JHtlcUrle'http://192.168.1.107:65001"
[ JHtlc 'Exec' '3-5'
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Options  Help

D ADB, L

B APL64: CLEAR WS - O X

E APLG4: CLEAR WS

File Edit Session Objects Tools

. [ERA&[E

Options  Help

DEE SN Y

a X

<0
<1
2 0 "2

OHt1cUrl+"http://192.168.1.107:65001"
OHt1c 'Exec' '3-5'

d o

OHt1s ‘Listen' 'http://192.168.1.107:65001"
1 [OHTLS: Server listening on http://192.168.1.107:65001/

I3

|Readv | | |Hi5t: Ln: 3 Col: 6|Ins |C1a55"|c|

| um | EN_US |

A

|Readv

| | |Hi5t: Ln: 2 Col: 6|Ins |C1a55"|c|

| hum | EN_us |

Example #3: Exception handling by the server-side ‘Listen’ action

[ ]htls 'Listen' 'http://ocalhost:65001"
[ ]htls 'Listen' 'httl://localhost: 75001
[ ]htls 'Listen' 'httl://localhost:65001"
[ ]htls 'Listen" "

& APLB: CLEAR WS

File Edit Session Objects Tools

FRMd|& [

QOptions  Help

PRSI AREGEN |

SN II‘I;E[?J ] |F M4+

RN | |

[m] X

¥ &Y

I o Ohtls ‘Listen’
1 DOMAIN ERROR: OHTLS:

'http://focalhost:65001"
Listen: Invalid host

2. [imm] Ohtls 'Listen' 'http://focalhost:65001"
3 A
oy Ohtls 'Listen' 'httl://localhest:75001"

5DOMAIN ERROR: [HTLS:
6 [imm] Ohtls
T

A

'Listen' 'httl://localhost:75001"

g 8 Ohtls 'Listen'
9 DOMAIN ERROR: [HTLS:

'httl1://localhest:65001"

10:[imm] Ohtls 'Listen' 'httl://localhest:65001"
11 A
Jl12 Ohtls ‘Listen’ "'

13:.DOMAIN ERROR: [DHTLS: HTLS URL cannot be empty
1% [imm] Ohtls 'Listen' ''
15 ~

‘ocalhost’.

Must be 'localhost', '127.0.0.1', '=' '+'

Listen: Invalid URI: Invalid port specified.

Listen: URL scheme must be 'http' or 'https', not 'httl'

. or a valid IP address

dEl

[Rezay

| | |Hist: Ln: 16 col

: 6|Ins [crassic|

[ wum | En_us |

Example #4: Multiple Servers

In this example the [ JHtlc 'ListenLocal' action is used to create multiple independent

servers. Another APL64 instance is created and the [ |Htls 'Listen' is used to make it an

additional server. Each server can have a different workspace loaded and perform different

actions.

On the client side:

The client creates two local servers, each listening on separate urls.
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'http://localhost:65001' [ JHTLC 'ListenLocal'
'http://localhost:65002' [ |HTLC 'ListenLocal'
'http://localhost:65001' [ |HTLC 'Exec' 't110'
'http://localhost:65002' [ JHTLC 'Exec' '120'

On the server side:

A separate APL64 instance starts listening on a third url.

| [JHTLS 'Listen' 'http://localhost:65003' |

There a total of four APL64 instances runningin this example. The servers created by [ |HTLC
ListenLocal are exclusive servers for the client. The server created by the [ JHTLS Listen

action is a public server.

5 APLG4: CLEAR WS - (m] ES

File Edit Session Objects Tools Options Help

ERdsNE=2¢XDhh X MAR. LY GV T | #em a0 [ (4] 6

4 o "https://Tocalhost:65001" [HTLC 'ListenLocal’
1 0 [HMTLC: Local HTL server process started for listening on https://localhost:65001/
g 2 'https://localhost:65002"' OHTLC 'Listenlocal’
3 0 [MHTLC: Local HTL server process started for listening on https://localhost:65002/
< . ‘https://localhost:65001" [HTLC "Exec’ ‘110’
50 12345678910
16 *https://localhost:65002° OHTLC ‘Exec’ ‘120'
70 12345678910 11 12 13 14 15 16 17 18 19 20
< 8 ‘https://localhost:65003" [HTLC 'Exec' '130'
9 1 [HTLC: Request error: The SSL connection could not be established, see inner excepti
10 on.
11} I

Tl APL64: CLEAR WS - [m]
File Edit Session Objects Tools Options Help
FRY&T0=9C Y DR ME L

<L 0 [Oht1s 'Listen ' 'https://localhost:65001/"
1 [HTLS: Server listening on https://localhost:65001/

el

|Reaay | | |#ist: Ln: 2 co1: 6| Ins [classic| | num |En_us|

& APL64: CLEAR WS — [m]
File Edit Session Objects Tools Options Help

FERg&fE=?¢sthesma. i}

<0 Ohtls 'Listen ' 'https://localhest:65002/"
1.[JHTLS: Server listening on https://localhost:65002/

X

(e

|Ready | | |Wist: Ln: 2 Col: 6| Ins |Classic|  |mum |EN_us |

&% APL64: CLEAR WS = [m]
File Edit Session Objects Tooks Options Help

FREAd& VP =2¢shea®Ma_ i it

P o OHTLS ‘Listen’ ‘http://localhost:65003"
1/[JHTLS: Server listening on http://localhost:65003/

e i

Ready Hist: Ln: 11 Col: & |Ins |Classic Num | EN_US
| L1 [ 1ns | | Iwn|enus]

[ _[Eal]

|Reasy | | |Wist: Ln: 2 €ol: 6|Ins [Classic| | Mum |EN_uUS |

Example #5: Server listening on multiple urls

Establish server:

(©) [ JHTLS Server

[ ]htls 'Listen' (‘http://localhost:65001" «http://localhost:65002»)

Establish two clients and make requests to the server:

(©) [ JHTLC Client #1
'http://localhost:65001' [ JHTLC 'Exec' 't110'
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‘ 'http://localhost:65002' [ |HTLC 'Exec' '10-110'

(©) [ JHTLC Client #2
! . . ' 1 [} 1
http://localhost:65001' [ JHTLC 'Exec' '20-110
] . . ] ] N [
http://localhost:65002' [ JHTLC 'Exec' '30-110
b {7} APLG4: CLEAR WS o X
Fle Edit Session Objects Jook Options Help Fle Edit Session Objects Tooks Options Help
FRA&[E=2C X ho s | haw.! . |ERGe R =2 boa T AN
a0 @ OHTLC Client #1 P o a OHTLS Server
a1 ‘http://localhost:65001" DHTLC 'Exec’ ‘110" o1 Ohtls 'Listen' ('http://localhost:65001' «http://lecalhost:65002)
20 123456780910 2[0HTLS: Server listening on 2 endpoints: http://localhost:65001/, http://localhost:65002/
] *http://Toealhost:65002" OHTLC 'Exec’ '10-110° & 3 >[OHTLS: EXEC;ExecRes] 110
8 0 9876543210 4123456780910
E &5 >[OHTLS: EXEC;ExecRes] 10-110
698765453210
| &7 »[OHTLS: EXEC:ExecRes] 20-110
.@\ ] 819 18 17 16 15 14 13 12 11 10
1 B »[OHTLS: EXEC:ExecRes] 30-110
|reaay | | [omd: tn: 0 coi: oins |classic| | wum|eN_us 10| PR R IR TR R R AR TR
|
=
File Edit Session Objects Took Options Help
IFERdae[RN=2¢x DB HAR I
9o a OHTLC Client #2
1 "http://localhost:65001" OHTLC 'Exec’ '20-110
2 0 19 18 17 16 15 1% 13 12 11 10
3 "http://localhost:65002" OHTLC 'Exec' '30-110
éﬂ 29 28 27 26 25 2% 23 22 21 20
e ) £ [E]l \
|Ready | | [Wist: Ln: 5 col: 6| Ins |Classic | hum | n_us | | [Ready | | [Wist: Ln: 11 co1: 6| Ins |Classic || wum [EN_us |

The LogFileOptions action sets the log file options for the [ |HTLS server.

Syntax:
(p s fh) <[ JHTLS 'LogFileOptions'

Returns the log file options in effect

(p s fh)«[ JHTLS 'LogFileOptions' path maxSize maxFiles includeHeader

path: Path for current log file, or empty character vector for no logging.

maxSize: Maximum number of megabytes in the current log file

maxFiles: Maximum number of log file archives

includeHeader: 0/No 1/Yes

Servers are generally not continuously monitored by a person, so instead HTLS server-side

exceptions can be logged for subsequent review.

If logging is enabled, by providing a log file path, the log file contains exceptions which occur

on the HTLS server. If the maxSize is reached, the current log file is archived in the same

location as the current log file, and a new current log file is created.

reached, the oldest log file archives are deleted as necessary.
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APL64 interpreter exceptions for HTLC client actions such as Exec or Call, are not logged on
the server-side. They are returned to the HTLC client in the action result.

Example:

p[_]€[ JHTLS 'LogFileOptions'

path<'c:\temp\HtlsLogFile.csv'

maxSize<10 (©) megabytes

maxFiles<5 (0) max# archive files

inclHead<1 (©) include header in file

p[_]€[ JHTLS 'LogFileOptions' path maxSize maxFiles inclHead
p[ €[ JHTLS 'LogFileOptions'

—-—
i

= APLG4: CLEAR WS — O X

File Edit Session Objects Tools Options Help

FRA & E=2CXDEE Ma . MSNENE

L1l
1l

- -

<H 0 p[0<IHTLS 'LogFileOptions'
1 001
2L
3 path<«'c:\temp\HtlsLogFile.csv'
I max5ize«10 @ megabytes
<P 5 maxFiles+«5 A max# archive files
< 6 inclHead+«1 A include header in file
< 7 p<{IHTLS 'LogFileOptions' path maxSize maxfFiles inclHead
8 001
9
<P 10 pO<[IHTLS 'LogFileOptions'
11: c:\temp\HtlsLogFile.csv 10 5 1
12°L

k3l

|Readf

| | |Hist: Ln: 13 col: &|Ins |cClassic| | hum | EN_us | !

Messages logged by an [ JHTLS server include:

[ JHTLS: Listen: Unexpected exception stopping old host: ...
[ JHTLS: Pause: Unexpected exception stopping host: ...

[ JHTLS: Resume: Unexpected exception stopping host:

[ JHTLS: Stop: Unexpected exception: ...

[ JHTLS: Error processing request: ...

[ JHTLS: Access denied for URL .... Requesting client ID ... does not match assigned
clientID ...
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e [ |HTLS: Access denied. URL ... is a private local server owned by another client.

e [ |HTLS: Access denied for URL ... Action ... is not permitted on public servers by
clients.

e [ |HTLS: Server listening stopped by clientid: ...

e [ |HTLS: Server initiating ServerOff action requested by client id: ...

e [ JHTLS: Unexpected exception attempting client-requested action

Pause

The Pause action pauses the listening of the [ |HTLS server on all or programmer-specified
url(s).

msg < [ |HTLS 'Pause'

msg <« [ JHTLS 'Pause’ url1 [url2 ...]

Note: [ |HTLC clients of the server will receive exceptions while the server is paused.
Example: See the Resume action example

Resume

The Resume action resumes the listening of the [ |HTLS server on all or programmer-
specified url(s) which were previously listening.

msg < [ |HTLS 'Resume’

msg ¢ [ JHTLS 'Resume’ url1 [url2 ...]

Note: Once the server is resumed, [ JHTLC clients of the server can utilize the server.
Example: Pause / Resume all urls

Server: Execute these statements one-at-a-time:

[ JHTLS 'Listen' 'http://localhost:65001"
[ JHTLS 'Pause'
[ JHTLS 'Resume’
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| B APLG4: CLEAR WS _ 0O %

| Eile Edit Session Objects Tools Options Help

Ha I IEEFIEEE Y, T s e

|0 o OHTLS ‘Listen' 'http://flocalhost:65001" |
| 1 [0HTLS: Server listening on http://localhost:65001/ |
<2 OHTLS 'Pause’
| 30HTLS: Paused all endpoints. Server stopped. '
ICe I OHTLS 'Resume’

5 [0HTLS: Resumed http://localhost:65001/. Server now listening on 1 endpoint(s)

] |

Ready | | [Hist: Ln: 6 Cal: 6|Ins |Classic| [ Mum [EN_US |

Example: Pause / Resume selected url(s)

[ JHTLS 'Listen' (‘http://localhost:65001" 'http://localhost:65002")
[ JHTLS 'Pause' 'http://localhost:65002'
[ JHTLS 'Resume' 'http://localhost:65002'

| B% APLG4: CLEAR WS — m| X

il
Eile Edit Session Objects Tools Options Help

FREA&® D=2 C 6D @Maw. 0 DENEE im
HEIC) OHTLS 'Listen' ('http://localhost:65001"' 'http://localhost:65002")

1.0HTLS: Server listening on 2 endpoints: http://localhost:65001/, http://localhost:65002/
<oz OHTLS 'Pause' 'http://localhost:65002"

3:(HTLS: Paused http://localhost:65002/. Server still listening on 1 endpoint(s)
<l o OHTLS 'Resume' 'http://localhost:65002'

5:[JHTLS: Resumed http://localhost:65002/. Server now listening on 2 endpoint(s)

|

[ |

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

ServerOff

The ServerOff action requests the [ |HTLS server to stop all listening to incoming client
requests on the specified URL(s) and exit.

Syntax: (hasErr errMsg result) « [ |HTLS 'ServerOff'

Note: This action may take a few seconds to complete on the [ JHTLS server.

[ JHTLS 'Listen' 'http://localhost:65001"
[ JHTLS 'ServerOff' (©) Click Enter to end server's APL instance
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Stop

The Stop action requests the [ |HTLS server to stop listening to incoming client requests on
the specified URL(s).

Syntax: msg « [ |HTLS 'Stop'

Note: The server instance of APL64 is not ended.

[ JHTLS 'Listen' 'http://localhost:65001"
[ JHTLS 'Stop'

-

! APL64: CLEAR WS _ 0 %

File Edit Session Objects Tools Options Help

TS T eEEEXSE Y YL

[ o OHTLS 'Listen' 'http://localhost:65001"
1 0HTLS: Server listening on http://localhost:=65001/
g 2 OHTLS 'Stop’

3 0OHTLS: Server listening stopped

|
] |

Ready | | [Hist: Ln: & col: 6[Ins [Classic| | Num | EN_us |

Urlinfo

The Urlinfo action returns the currently configured and listened to urls.
Syntax: (configUrls listenUrls) « [ JHTLS 'Urlinfo'

The Urlinfo action returns a two-element vector. The first vector elementis a character array
of the currently configured url(s), including the listening and paused url(s). The second
vector element is a character array of the currently listened to urls. Because an [ JHTLS
server is an asynchronous, multi-threaded server, the Urlinfo action is ‘snap-shot’
information which can change at any time depending on the actions performed upon the
server.

Example:

[ JHTLS 'Listen' (‘http://localhost:65001" 'http://localhost:65002")
[ JHTLS 'Urlinfo'
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[ JHTLS 'Pause' 'http://localhost:65002'

[ JHTLS 'Urlinfo'

[ |HTLS 'Pause’

[ JHTLS 'Urlinfo'

[ JHTLS 'Resume' 'http://localhost:65002'
[ JHTLS 'Urlinfo'

[ JHTLS 'Resume'

[ JHTLS 'Urlinfo'

| TR APLG4: CLEAR WS - m] x

ﬁJ‘
File Edit Session Objects Tools Options Help

ERQ&@ DD X Doy (Waa, 000 E L imw et e,

0 OHTLS "Listen’ ('http://localhost:65001" "http://localhost:65002")
| 1 OHTLS: Server listening on 2 endpoints: http://localhost:65001/, http://localhost: 65002/
o 2 OHTLS "UriInfo’

3 http://localhost:65001/ http://localhost:65001/
& http://localhost:65002/ http://localhost:65002/

| 5 OHTLS 'Pause’ "http://localhost:65002°
6 [HTLS: Paused http://localhost:65002/. Server still listening on 1 endpoint(s)
g7 OHTLS ‘UrlInfo’ |

8 http://localhost:65001/ http://localhost:65001/
9 http://localhost:65002/

<10 [HTLS 'Pause’
11 [HTLS: Paused all endpoints. Server stopped.
<f 12 OHTLS "UriInfo’

13 http://localhost:65001/
1% http://localhost:65002/

15 OHTLS 'Resume’ ‘http://localhost:65002°
16[HTLS: Resumed http://localhost:65002/. Server now listening on 1 endpoint(s)
1T OHTLS ‘“UrlInfo'

18 http://localhost:65001/ http://localhost:65002/
19 http://localhost:65002/

<20 [HTLS ‘"Resume’
21 (HTLS: Resumed http://localhost:65001/. Server now listening on 2 endpoint(s) (http://localhost:65002/ already active)
<22 OHTLS ‘“UriInfo’

23 http://localhost:65001/ http://localhost:65002/
2% http://localhost:65002/ http://localhost:65001/

[ |

[Ready | | |Wist: Ln: 25 col: 6 |Ins |Classic| | Num |EN_us |

[JHTLCURL

Many of the [ JHTLC actions require a URL left argument. Instead of specifying this URL for
each [ JHTLC action, [ JHTLCURL can be set to contain the required URL value. When
[ JHTLCURL has a value, no left argument URL value is needed for those [ JHTLC actions
which require a URL value.

Syntax:

[ JHTLCURL«URLText
varName<[ JHTLCURL
Example:
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[ JHTLCURL<'http://localhost:65001"
[ ][HTLCURL
[ JHTLC 'ListenLocal'

& APL64: CLEAR WS - [m] T APL64: CLEAR WS - [m] X

File Edit Session Objects Tools Options Help File Edit Session Objects Tools Options Help

ERY8HE0=oeshns AR, ! JHEE _ imus@s t iy, | FREA&PER=29¢ X5 AN, !

T o OHTLCURL«‘http://localhost:65001" & o Ohtls ‘Listen ' 'http://localhost:65001/"

d 1 OHTLCURL 1 OHTLS: Server listening on http://localhost:65001/
2 http://localhost:65001 2

< a3 OHTLC 'ListenLocal’

4 0 [HTLC: Local HTL server process started for listening on http://localhost:65001/

B @ \

|Reaay | | [#ist: tn: 5 cor: s |1ns [crassic| | wum | en_us || |ready | | [wist: Ln: 0 cor: o|1ns [crassic| [ num [EN_us |

Development and Runtime Use of | |HTLC and | |HTLS

Development Environment

The APL64 Developer version provides the APL64 development environment. All[ JHTLC and
[ JHTLS system function actions can be used in the APL64 development environment. When
used in the APL64 development environment, the DHTLS server can be made visible and
debugged.

Runtime Environment

APL64 has two runtime environments designed for applications in production use. The
APL64 production environments are available as a Windows Runtime Executable (WRE) or a

Cross-platform Component (CPC).

e All [ |HTLC system function actions, except for ListenLocal, can be used in an APL64
WRE or CPC.

e All [ JHTLS system function actions, including Listen, can be used in an APL64 WRE or
CPC.

Example #1: Using [ JHTLS in a WRE

In this example an APL64 WRE (Windows Runtime Executable) is used to start an APL64
[ JHTLS server.

Create the WRE (C:\HtlsWreTest\Source\HtlsWreTest.ws64) workspace

Create the WRE workspace containing the required [ |LX function:

LXFN
HTLS_URL<'http://localhost:65001"
HTLS _FormName<«'HTLS _FORM'
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HTLS_FormName [ ]wi 'Create' 'Form' ('size' (20 80))

HTLS_FormName [ ]wi'onClose' '[ |sa<"OFF"

0\ Essential to end listening when this form is closed!

:TRY

[ JHTLS 'Listen' HTLS_URL

«(HTLS_FormName,.Label1') [ Jwi 'Create' 'Label' (‘caption' ('Listening on: ,HTLS_URL))
('where' (11275))

:CATCH

<(HTLS_FormName,.Label1') [ Jwi 'Create' 'Label' (‘caption’ (‘Url: ,HTLS_URL)) (‘where' (1
1275))

<(HTLS_FormName,.Edit') [ Jwi 'Create' 'Edit' ('style' (+/4 16 64 8192)) (‘text' ('Listening
Exception: ',[ JEM)) (‘where' (31 16 75))

:ENDTRY

'HTLS_FORM' [ Jwi 'Wait'

A waiting [ Jwi Form or a continuous-loop in the [ ]LX function is needed to prevent the WRE
from closing.

7} APLGA: CAHtlsWreTest\Source\HelsWreTestws64 - D b
File Edit Session Objects Tools Options Help

ERQSEE= 9 4bas MR, 000 HEE, mummr AP s o i aneny

VLXFN & X s

FREY RAAX SRV E=2¢LDBEES Manln®

0 LXFN
Bl HTLS_URL«Jhttp://Tocalhost 65001
HTLS_FormName<'HTLS_FORM'
HTLS_FormName [wi 'Create' 'Form' ('size' (20 80))
HTLS_FormName [Qwi ‘onClose’ ‘[Jsa«"OFF"'
At Essential to end listening when this form is closed!
[=] = TRY
[l OHTLS 'Listen' HTLS_URL
+(HTLS_FormName, "' .Labell') [(wi 'Create' 'Label' ('caption' ('Listening on: ',HTLS_URL)) (‘'where’ (1 1 2 75))
= :CATCH
10 +(HTLS_FormName, " .Labell') [Owi 'Create’ 'Label’ ('caption' ('Url: ',HTLS_URL)) ('where' (1 1 2 75))
11 «(HTLS_FormName.'.Edit') [wi 'Create’ 'Edit' ('style' (+/4 16 6% 8192)) ('text' ('Listening Exception: ',[JEM)) ('where® (3 1 16 75))
12 tENDTRY
13 "HTLS_FORM" [wi 'Wait'

WE~NOUNFWN

[:10] Commit Changes| [Commit & Close
3]
K€ o Jxload C:\HtlsWreTest\Source\HtlsWreTest. wsél
1 "C:\Ht1sWreTest\Source\Ht1sWreTest.ws64" LAST SAVED 2/25/2026 3:35:43 AM
< 2 )fns
3 LXFN
<P 4 Jed LXFN
|= |

|Ready | | |Wist: Ln: 5 col: 6| Ins |Classic| | num [EN_usS|
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Complete the APL64 WRE creation utility dialog

18 reate Windows Runtime Executable -
rE‘APLEdC Windows R Executabl (] X

Runtime Workspace Filename: * C\HtlsWreTest\Source\HtlsWreTest.ws64

(~) EXECUTABLE CONTENT

Runtime Windows Executable Target Folder: *  C:\HtlsWreTest\Target wse|

Runtime Executable Name: * Same as Runtime Workspace Name

Digital signature command: ["] Digitally sign output

WRE Output Type:* Single Exe File Including All Dependencies -

APL64 xml-format Configuration File: Browse| [_| Include APL64 xml-format Configuration File
APLNows32 adf-format Confi ion File: C:\U: \ioeb\source\repos\APLNowLLC\APL64\NetCore\bin\Debug\net10.0\APLNow32.adf Include APLNow32 adf-format Configuration File
APLNow32 ini-format Configuration File: Browse| [ Include APLNow32 ini-format Configuration File
APLNow32 Manifest File: C:\Users\joebl\source\repos\APLNowLLC\APL64\NetCore\bin\Debug\net10.0\APLNow32.exe.Manifest Include APLNow32 manifest File

Additional Files Required for the Application

Source Path Base Target Path Target Path Suffix Overwrite

[Add One Required File| [Add Multiple Required Files| [Add Folder of Required Files| [Remave Al Required Files|

(~) ASSEMBLY META-DATA

Properties.Details: File Description: HtlsWreTest

Properties.Details: Product Name: HtlsWreTest

Properties.Details: Copyright: * ©APLNext LLC

Properties.Details: File Version: * 1.0.01

Properties.Details: Version: Same as File Version
Assembly.Info: Company Name: APLNext LLC

Assembly.Info: Application Description: Same as File Description
Assembly.Info: Version: Same as File Version
Assembly.Info: Neutral Language EN-US

Assembly.Info: Description: Same as File Description

Application Icon File:
|

New WRE Info| ‘iLoad WRE \nfd‘ ‘Save WRE Info| * Required entries

Click the WRE creation utility dialog ‘Create’ button

APLB4 : Create Windows Runtime Executable >

WRE created: HtlsWreTest.exe |
Create WRE result: Publish procedure successful with
warnings

| Publish output log file: |
CAHtlsWreTest\Target\HtlsWreTest.Info.log

APLe4 Runtime Executable:
CHtlsWreTest\Target\HtlsWreTest. exe

Save the WRE Creation Utility Input

Click the WRE creation utility ‘Save WRE Info’ button to save the WRE configuration
information for future use.

Run the APL64 WRE to create the [ |HTLS Server
Double-click the Windows Runtime Executable file:
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C:\HtlsWreTest\Target > +

& ' ™ C O > ThisPC > Windows (C)
@ Mew ~ Tl sort -~
~ HtlsWreTest MName
Source HtlsWreTest.exe
Target I D HtlsWreTest.Info.log
inetpub
2 items
B HTLS_FORM — O

Listening on: http:/Aocalhost :65001

> HtlsWreTest > Target

View

Date modified
2/24/2026 10:42 PM

File description: HtlsWreTest {2 PM
Company: APLMNext LLC

File version: 1.0.0.11

Date created: 2/24/2026 7:49 PM

Size: 335 MEB

®

Use an APL64 Instance to access the WRE-based [ JHTLS Server

Search Targe

Type
Application

Text Document

Create a separate APL64 instance and use [ |HTLC to access the public WRE-based [ |[HTLS

server:

=2 APL64: CLEAR WS

File Edit Session Objects Tools Options Help

ERG e D0=9¢xhos R,

X B HTLS_FORM

Listening on: http://localhost:65001

(1] OhtlcUrl«"http://localhost:65001"
1 Ohtlc 'Exec' "3-110"
2 0 2107172 73 7%75 7677

<
<

| | |#ist: Ln: 3 col: & Ins |Classic| [ wum | En_us |

©APLNext LLC - All Rights Reserved - 2026-07-22 UTC - Pg: 55



5 APLG4: CLEAR WS

File Edit Session Objects Tools Options Help

FRAd&S[(H=2C¢XDEE AN

T o OhticUrl<'http://localhost:65001"
<H o1l Ohtle 'Exec' "3-110'
20 2107172 3 475 767
<fl 3 Ohtlc "Exec' ""F"WI "Create" "Form"'
L 0 F
J o5 Ohtlc "Exec' ""F"[WI "caption" "Form created from client-side"’
6. 0
| |
|Readv | | |wist: Ln: 7 col: &|Ins |Classic| | Hum | EN_us |

The [ JHTLS server may be stopped by closing the [ JHTLS window.

Example #2: [ [HTLS ina CPC

In this example an APL64 CPC is created to start an [ |HTLS server. This APL64 CPC can be

used by a .Net project to start an [ |HTLS server.

Create the C:\HtlsCpcTest\Source\HtlsCpcTest.ws64 workspace

Create the required workspace with at least one public function, and include.Net

Intellisense scaffold remarks:

:public (bool@hasErr;string@errMsg)<StartServer string@url
(O\VS Start the APL64 listening to a specified url
(©\VP url: The url on which to listen

(©\VR hasErr: 0/0OK 1/Exception occurred

(O\VR errMsg: ""/OK string/Exception message
:TRY

[ JHTLS 'Listen’ url

(hasErr errMsg)<0 «»

:CATCH

(hasErr errMsg)<1 (<[ |DM)

:ENDTRY
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(B APLG4: C\HtlsCpcTest\SourcetHilsC peTestwsEd = O x

File Edit Session Objects Tools Options Help

FRA &S [CE=2C X DESMAN ., DR fmw i

WStartServer 4 X| 5
FEYD. AAX @2 =22 CXDBEEIS Man 0 Qe | i
0§ :public (bool@hasErr;string@errMsg)«StartServer string@url
1; AVS Start the APLé4 listening to a specified url
2 | AVP url: The url on which to listen
3 | AVR hasErr: 0/OK 1/Exception occurred
4 LAVR errMsg: ""/OK string/Exception message
5 (= :TRY
I8 o OuTLs 'Listen' url
7. - (hasErr errMsgl)«0 «»
8 [ :CATCH
9 (hasErr errMsg)+«1 (<[DM)
10 :EMDTRY
|[5;19] [Commit Changes| |Commit & Close
r )
<0 )saveover

:I.é“c:'\Ht'IstcTest\Source\HtlancTest.wsﬁil-" SAVED 2/26/2026 7:27:10 PM

L lEd] |

\Ready | | |Wist: Ln: 2 col: 6|Ins |Classic| | Mum |EN_US |
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Complete the APL64 CPC creation dialog

&%} APLE4: Create Cross Platform Component - a X

CPC Workspace Path *: CA\HtlsCpcTest\Source\HtlsCpcTestws64

@ CROSS PLATFORM COMPONENT CONTENT

Cross Platform Component Target Folder *: | C:\HtlsCpcTest\Target Open Folder in File Explorer
Cross Platform Component Name *: HtlsCpcTest Same as CPC Workspace Name
Cross Platform Component Class Name *: | HtlsCpc
APL64 xml-format Configuration File: growse [] Include APL64 xml-format Configuration File
Additional Files Required for the Application
Source Path Base Target Path  Target Path Suffix Overwrite ‘
Add One Required File| [Add Multiple Required Files| |Add Folder of Required Files| [Remove All Required Files|
(%) ASSEMBLY META-DATA
Properties.Details: File Description: HtlsCpcTest
Properties.Details: Product Name *: HtlsCpcTest
Properties.Details: Copyright *: ©APLNext LLC
Properties.Details: File Version *: 0.0.01
Properties.Details: Version: 0.0.0.1 Same as File Version
Assembly.Info: Company Name *: APLNext LLC
Assembly.Info: Application Description:  HtlsCpcTest Same as File Description
Assembly.Info: Version: 0.0.01 Same as File Version
Assembly.Info: Neutral Language EN-US
Assembly.Info: Description: HtlsCpcTest Same as File Description
Application Icon File:
Nuget Package Guid *: e967b7ab-6c76-4aae-b103-40e83dadaf6f
Nuget Package Id*: APLNext_LLC.HtlsCpcTest Use CompanyName ComponentName

(%) Nuget Package Files

l ‘NewCPCInfo| ‘Load CcpC Inﬁ)‘ ‘Save CPC Info| * Required Entries

Click the CPC creation dialog ‘Create’ button

APLB4: Create Cross Platform Component *

CPC created: HtlsCpcTest.dll

|l Create CPC result: Publish procedure successful with
= warnings

Publish output log file:
CHtlsCpcTest\Target\HtlsCpcTest.Info.log

APLE4 Cross-platform Component:
ChyHtlsCpeTest\TargetyHtlsCpeTest. dll

Save the CPC Creation Dialog Input

Click the CPC creation dialog ‘Save CPC Info’ button to preserve the CPC configuration for
future use.

Copy the resulting Nuget package from the Target folder to the Nuget package publish folder:

From:
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| C:\HtlsCpcTest\Target * +
| € ] T S (JJ > ThisPC > Windows(C) > HtisCpcTest > Target Search Target Q
@ New ~ g{; (] @D ® ].-I_AI-,' T sort - = View > “es (B Details
Mame Date modified Type Size
| v I ThisPC | [7] APLNext LLC.HtlsCpeTest.0.00.l.nupkg  2/26/2026 2:27 PM NUPKG File 2,537 KB|
o | 2/26/2026 2:27 Applicati 8K
5 E. Windows (C) ‘ E HtlsCpcTest.dll 2/26/2026 2:27 PM pplication extens 18 KB
e D HtlsCpcTest.Info.log 2/26/2026 2:27 PM Text Docurnent 3KB
ditems 1 item selected 247 MB [=]o
To:
| C:\APL64 Nuget Packages X AF B = x
| & 4 ™ (@] |;| » ThisPC » Windows (C:) » APL64 Nuget Packages Search APL64 Nuget Packe Q
@ New ~ * 18] M )] [ T Tl sort ~ = View ~ aae [F Details
MName - Date modified Type Size
| v M ThisPC | | [ APLMext LLC.HtlsCpeTest.0.0.0.1.nupkg 2/26/2026 2:27 PM NUPKG File 2,537 KB|

> Ea Windows (C) ‘

1item 1itern selected 2.47 MB

[=]o

Use the APL64 CPC Nuget package in a .Net console project

Create a new project

Search for templates (Alt+5)

Recent project templates All languages Allplatforms
- CF Console App
B Console App c# E

on Windows, Linux and mac05

# Linux macos Windows

ﬁ’ Console App

on Windows, Linux and mac0O5

**  Empty Project
N

C++ Windows Console

ﬁ' Console App

February 2026 Feature Update

o

= Conscle

Console

Visual Basic Linux macOs Windows Console

Run code in a Windows terminal. Prints "Hello World" by default

O x

Clear all

A project for creating a command-line application that can run on .NET

A project for creating a command-line application that can run on NET

Start from scratch with C++ for Windows. Provides no starting files.
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Configure your new project

Console App < Lnux  mac0s  Windows  Console

Project name

| HtsCpc TestConscle

Location

Ci\HtlsCpcTest\HtlsCpcTestConsalel, N

Solution name @

HtlsCpcTestConsole

l:‘ Place solution and project in the same directory

Project will be created in "CAHtlsCpcTest\HH=sCpcTestConsole\HtsCpcTestConsole\HtlsCpcTestConsoleh”

February 2026 Feature Update Back

Additional information

Console App c# Linux macOs Windows Conscle

Eramework (@
.MET 10.0 (Long Term Support) -

D Enable container support (D
Container 05 @

Container build type ©

[ ] Enable native AOT publish @

February 2026 Feature Update Back

Replace the default C# source code with this code:

using HtlsCpcTest;
namespace HtlsCpcTestConsole
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{

internal class Program
{
static void Main(string[] args)
{
L1:
Console.WriteLine("Enter Url to Listen: [e.g. http://localhost:65001]");
var url = Console.ReadLine();
if (string.IsNullOrEmpty(url))
goto L1;
var cpcServerClass = new HtlsCpc();
try
{

cpcServerClass.StartServer(url);

}

catch (Exception ex)

{
}

©APLNext LLC - All Rights Reserved - 2026-07-22 UTC - Pg: 61



m File Edit View Git Project Build Debug Test Tools Extensions Window Help O, Search v HtlsCpcTestConsole
© ~ e Ty v 8. B Y - ~  Debug ~  AnyCPU ~ P HtlsCpcTestConsole ~ [> v B & - (o {dé} |
Program.cs* % X
HtlsCpcTestConsole v “% HtlsCpcTestConsole.Program v (73 Main(string(]

1
g 2 using HtlsCpcTest;
3
y namespace HtlsCpcTestConsole
5
0 references
6 internal class Program
7 {
0 references
8 static void Main(string[] args)
9 I {
18 L1:
11 Console.WriteLine("Enter Url to Listen: [e.g. http://localhost:65081]");
12 var url = Console.ReadLine();
13 if (string.IsNullOrEmptyCurl))
14 goto L1;
15 var cpcServerClass = new HtlsCpc();
16 try
17 {
| 18 @ cpcServerClass . StartServer(url) ;|
19 ¥ . .
20 catch (Exception ex) @{bool hasErr,_slnm_; errhMsg) HtI_stc.StarlServer[smng url)
21 { e Start the APL64 listening to a specified url
22 Returns:
23 } hasErr: /0K 1/Exception occurred errMsg: "*/CK string/Exception message
24 }
25 }
26 }
27

Use Tools > Nuget Package Manager > Manage Nuget Packages for Solution dialog to install

the APL64 CPC Nuget package to the solution:
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'b APLNext_LLC.HtlsCpcTest by APLMext LLC 0.00.1

HtlsCpcTest Versions: 0

Dm Eile Edit View Git Project Build Debug Test Tools Extensions Window Help Q, Search HtlsCpcTestConsole @ — O =
® ~ e T v B9 Debug ~ AnyCPU ~ P HilsCpcTestConsole ~ [> == @ &2 - &8 -~ & ADMIN
NuGet - Solution £ < | Program.cs - om
Browse Installed Updates Consolidate Manage Packages for Solution
Search (Ctrl+L) Q ~ C |:| Include prerelease Package source: APLE4 Nuget Packages ~ @

b APLNext_LLC.HtIsCpcTest

HtlsCpeT

Project  Version Installed  Package L

Installed: not installed

@ Package source mapping is off.

Version:  Latest stable 0.0.0.1

Configure

ey 3opdo] gnug  suonedyion  s2buey) ug  sasodkg uonnjog

Error List  Output

1 AddtoSource Control ~ 5 Select Repository ~

Run the console application using the APL64 CPC to Start the /| /HTLS Server

Run the console application and enter an appropriate url for listening:

i CAHtlsCpcTest\HtlsCpcTestConsole\HtlsCpcTestConsole\HtlsCpcTestConsclel\bin\Debughn... —

localhost: 65881 ]

op the console application...

ylication. ..

Use an APL64 Developer Instance to Access the [ JHTLS Server
Start an APL64 instance and use [ |HTLC to access the CPC-based server:

[ ]htlcUrle'http://localhost:65001"
[ ]htlc 'Exec' '3-110"
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[ APLG4: CLEAR W5 — O %

File Edit Session Objects Tools Options Help

FRAd & 75 QO DEE MR
: |
< o OhticUri«'http://localhost:65001"

¢ 1 Ohtlec 'Exec’ '3-110'

2;::: 2107172 7374 B "6 "7

_IE3| |

Ready | | |Hist: Ln: 3@ Col: 6| Ins |Classic| | Num |EN_us |

Example #3: [ |[HTLC in a CPC

In this example APL64 public functions in an APL64 CPC are created for each applicable
[ JHTLC action. The resulting APL64 CPC can be used to access an APL64 [ |HTLS server
from .Net using C#.

You can follow these instructions to build a copy of the CPC as a Nuget package which is a
.Net client for an [ JHTLS server. The completed CPC Nuget package is also available here:

https://aplnow.com/APL64/UserDocumentation/APLNext.HtlsNetClient.2026.6.0.4.zip

Create the disk folders for the example

e C:\HTLS NET CLIENT
e C:\HTLS NET CLIENT\Source
e C:\HTLS NET CLIENT\Target

Create source workspace and public functions

Create the required workspace (C:\HTLS NET CLIENT\Source\HtlsNetClient.ws64) with
these APL64 public functions, including .Net Intellisense scaffold remarks. Depending on
your requirements, not all of these functions need to be created.

CallDyadic

:public (bool@haskErr;string@errMsg;object@result)<CallDyadic
(string@aplFnName;object@rArg;object@lArg)

(O\VS Call an APL dyadic function on the [ JHTLC server

(O\VP aplFnName: Name of the APL function to call

(O\VP rArg: Right argument of the APL function

(O\VP lArg: Left argument of the APL function
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(©\VR hasErr: 0/No error 1/error

(O\VR errMsg: Error message or «»

(O\VR result: Result of the APL function with the specified arguments
:try

(hasErr errMsg result)«<[ Jhtlc 'Call' aplFnName rArg lArg
errMsg<errMsg

:catch

hasErre1

errMsg«[ Jem

result<”

:endtry

errMsg<<errMsg

VCallDyadic *OXx
FREY. AdX @f[E=2¢xhak

:public (bool@hasErr;string®errMsg;object@result)+CallDyadic (string@aplFnName;object@rArg;object@lArg)
avS Call an APL dyadic function on the [HTLC server

avP aplFnMame: Name of the APL function to call

avP rArg: Right argument of the APL function

avP LArg: Left argument of the APL function

AvR hasErr: 0/No error 1/ferror

AvR errMsg: Error message or «=»

AVR result: Result of the APL function with the specified arguments
ttry

(hasErr errMsg result)«[htle 'Call’ aplFnName rArg LArg

10 errMsg~errMsg

11 :catch

12 hasErr+1

13 errMsg-{lem

14 result+-""

15 :endtry

16; errMsg+<errMsg

AR P Rc®>>®| s

\Omuam:mn.—a

CallMonadic

:public(bool@hasErr;string@errMsg;object@result)<CallMonadic
(string@aplFnName;object@rArg)

(0\VS Call an APL monadic function on the [ JHTLC server

(©\VP aplFnName: Name of the APL function to call

(O\VP rArg: Right argument of the APL function

(©\VR hasErr: 0/No error 1/error

(O\VR errMsg: Error message or «»

(O\VR result: Result of the APL function with the specified argument

‘try

(hasErr errMsg result)<[_]htlc 'Call' aplFnName rArg
:catch

hasErre1

errMsge| Jem
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result<”
:endtry
errMsgée<errMsg

W CallMonadic

FRY AQAX/ & [ 15=2¢XDhiE

:public (bool@hasErr;string@errMsg;object@result)+CallMonadic (string@splFnName;object@rArg)
avS Call an APL monadic functien en the OHTLC server

avP aplFnMName: Name of the APL function to call

AVP rArg: Right argument of the APL function

avR hasErr: 0/No error iferror

AVR errMsg: Error message or «»

AVR result: Result of the APL function with the specified argument

itry

(hasErr errMsg result)-[htle 'Call' aplFnName rArg
10: [ :catch

11 hasErr=1

12 errMsg+{lem

13 result=""

14 rendtry

errMsg-<errMsg

WS F LN D

SRR P RNc@0® i}

*0OxX

|[15;14] Commit Changes| [Commit 8 Close

CallNiladic

:public (bool@haskErr;string@errMsg;object@result)<CallNiladic string@aplFnName
(©\VS Call an APL niladic function on the [ JHTLC server
(©\VP aplFnName: Name of the APL function to call
(©\VR hasErr: 0/No error 1/error

(O\VR errMsg: Error message or «»

(O\VR result: Result of the APL function

:try

(hasErr errMsg result)<[ |htlc 'Call' aplFnName

:catch

hasErre1

errMsge| Jem

result<"

:endtry

errMsge<errMsg
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VCallNiladic

*OX

FRH I AAX @R [E=2CXDREISFMAN PO _ i i,

0 :public (bool@hasErr;string@errMsg;object@result)-CallNiladic string@aplFnName
i AvS Call an APL niladic function on the [HTLC server
2 AVP aplFnName: MName of the APL function to call
3 AVR haskErr: 0f/No error iferror
4: | AVR errMsg: Error message or s
5 AVR result: Result of the APL function
[ itry
7 (hasErr errMsg result)-{lhtlc "Call' aplFnName
B :catch
9 hasErr+1
10 errMsg+{lem
11 result=""
12 rendtry
errMsg+<errMsg
|[[}_:E]'] Commit Changes| |Commit & Close
Exec

:public (bool@haskErr;string@errMsg;object@result)<Exec string@aplStmt
(O\VS Execute an APL statement on the [ |HTLC server

(O\VP aplStmt: APL executable statement

(©\VR hasErr: 0/No error 1/error

(O\VR errMsg: Error message or «»

(O\VR result: Result of executing the specified APL statement

:try

(hasErr errMsg result)<[_]htlc 'Exec' aplStmt
resulteresult

:catch

hasErre1

errMsg«[ Jem

result<”

:endtry

errMsge<errMsg
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W Exec * O X

FRL . AAX @ [E=2CXDBESMA. ;.

ipublic (bool@hasErristring®errMsg;iobject@result)«~Exec string@aplStmt
AvS Execute an APL statement on the OHTLC server

AYP aplStmt: APL executable statement

AvR hasErr: 0f/No error iferror

AvR errMsg: Errocr message or «=»

AVR result: Result of executing the specified APL statement

itry
(hasErr errMsg result)+{lhtlc 'Exec' aplStmt
result+result
10 :catch
11 hasErr+1
12 errMzg+{lem
13 result+""
14 iendtry

E errMsg+<errMsg

MO DD s Oh LT LR D

[15;14] Commit Changes| |Commit & Close

GetClientld

:public string@clientld<GetClientld
(O\VS Get the clientid
(O\VR clientld

clientld«<[_JHtlc 'GetClientld'

VGetClientld *0OX

FRO. AAax/@sRE. i,
:public string@clientId+-GetClientId

0:
1;%#&?5 Get the client id
2 AR clientId

clientId«<[Htle 'GetClientId’

[0:0] Commit Changes| (Commit 8 Close

GetServerLog

:public (bool@hasErr;string@errMsg;object@serverLog)<GetServerLog
(O\VS Get portion of the server log applicable to the client
(©\VR hasErr: 0/No error 1/error
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(O\VR errMsg: Error message or «»
(O\VR serverLog: Server log information

:try

(hasErr errMsg serverLog)<[ |htlc 'GetServerLog'
:catch

hasErre1

errMsge| Jem

result<"

:endtry

errMsg<<errMsg

VGetServerLog *OX

FRA. A¥X|/@ff[[E=2¢ X DaES . i i,

0 :public (bool@hasErr;string@errMsg:;object@serverlog)-GetServerlLog
1irav5 Get portion of the server log applicable to the client
2: | avR hasErr: 0fNo error 1/error

di | avR errMsg: Error message or e«

ki “avR serverlog: Server log information

5

6 ttry

7 (hasErr errMsg serverLogl)-{lhtle °"GetServerlog'

8 icatch

9 hasErr-1

10 errMsg={em

11 result=""

12 tendtry
errMsg+<errMsg|

[0=00 Commit Changes| [Commit & Close

GetSysVar

:public (bool@haskErr;string@errMsg;object@sysVarVal)« GetSysVar string@sysVarName
(6\VS Obtain the value of a system variable on the [ |HTLS server
(0\VP sysVarName: Name of the system variable

(©\VR hasErr: 0/No error 1/error

(O\VR errMsg: Error message or «»

(O\VR sysVarVal:

‘try

(hasErr errMsg sysVarVal)<[ |htlc 'GetSysVar' sysVarName
:catch

hasErre1

errMsg«[ Jem
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sysVarVal<"
:endtry
errMsgée<errMsg

WV GetSysVar *OX

FRLY AUAX 82 H=-2¢xhaES MaA @e_ i |

0 :public (bool®hasErr;string®errMsg;object@sysVar¥al)+-GetSys¥ar string@sysYarName
i avS Obtain the value of a system variable on the [OMTLS server

2 AYP sys¥arMName: Name of the system variable

3 | avR hasErr: 0/No error 1/error

4 | AWR errMsg: Error message or =

L1 AVR sys¥arVal:

/] ttry

7 (hasErr errMsg sysVarVal)+[htlc 'GetSysVar' sysVarName

a :catch

9 hasErr-1

10 errMsg+{lem

11 sys¥VarVal+""
12 rendtry
errMsg+<errMsg

‘ [13:15] Commit Changes| |Commit & Close

GetTimeout

:public int@timeout<GetTimeout
(O\VS Get client-side timeout
(O\VR timeout (milliseconds)

timeout<[ |htlc 'Timeout'

VGetTimeout * O X

FRA.iAA X &0

0. public int@timeout-GetTimeout
1;%#&?5 Get client-side timeout

2 AvR timeout (milliseconds)

3

timeout={Jhtle ['Timeocut”

£ >

[4:23] Commit Changes| |Commit 8 Close

GetUrl
:public string@urleGetUrl
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(O\VS Get url targeted by client
O\VR url

urle<[ ]htlcUrl

W GetUrl * O

FRY_ AEAX &a2 [ )i,

0: Gpublic string@url-GetUrl
l;%ﬁvS Get url targeted by client
2 avR url

3

arl=<OhtlcUrl

[0:0] Commit Changes| [Commit & Close

GetVar

:public (bool@haskErr;string@errMsg;object@varValue)<GetVar string@varName
(0\VS Get value of a variable on the [ JHTLS server
(0\VP varName: Name of the variable

(©\VR hasErr: 0/No error 1/error

(O\VR errMsg: error message or «»

(O\VR result: Value of the APL variable

:try

(hasErr errMsg varValue)<[ |htlc 'GetVar' varName
:catch

hasErre1

errMsge| Jem

result<”

:endtry

errMsge<errMsg
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ViGetVar *0OX
FRA.  ABAX @8R 0=2¢XDhaES Aan ...
0 ipublic (bool@hasErristring®errMsg:object@var¥alue)+~Get¥arn string@varName

1:FavS Get value of a variable on the [HTLS server
2 AVP varName: Name of the variable
3 AavR hasErr: 0/No erreor iferror
ki | aYR errMsg: error message or «»
5 avR result: Value of the APL variable
G ttry
?% (hasErr errMsg varValue)+llhtlc 'GetVar' warName
B[ :catch
9 hasErr+1
10 errMsg+~{Jem
11!  result+""'
12: “:endtry
errMsg+<errMsg
|[13;14] Commit Changes| |Commit & Close
GetVisible

(©\VR hasErr: 0/No error 1/error
(O\VR errMsg: Error message or «»
(O\VR visible: 0/Not 1/Is visible
itry

(hasErr errMsg result)«<[ |htlc 'Visible'
:catch

hasErre1

errMsg<[ Jem

result<”

:endtry

errMsgée<errMsg

:public (bool@hasErr;string@errMsg;bool@visible)«GetVisible
(O\VS Get the visible state of the [ JHTLS server
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VGetVisible

FRH_AEX &32 [

O X

P DEE..

:public string[]@result<«Help

(0\VS Get the [ JHTLC documentation summary
(O\VR result

resulte<[ |htlc'?'

0 ipublic (bool@hasErr;string@®errMsg:bool@visible)+Get¥isible
1 Havs Get the visible state of the OHTLS server
2. | avR hasErr: O0fNo error 1ferror
d: | avR errMsg: Error message or <
4! —avR visible: O0/Not 1/Is visible
5 ttry
[i] (hasErr errMsg result)=<0htlec 'Visible'
7 tcateh
a hasErr+1
9 errMsg-{em

10 result+~""

11 rendtry

m errMsg—<errMsg|

[12:14] Commit Changes| [Commit & Close
Help

VHelp

FRH_AEX &32 [

ipublic string[]@result-Help

AavR result
result-<[Jhtle "?'

{

0
lé%{ﬁvS Get the [OMTLC documentation summary
2

- - -

[3:18] Commit Changes| [Commit & Close

LoadWs

©VS

(©\VR hasErr: 0/No error 1/error
(O\VR errMsg: Error message or «»
(O)VR result:

:public (bool@hasErr;string@errMsg;object@result)<LoadWs string@wsTolLoad

(©\VP wsToLoad: Full path to the APL64 workspace to load
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itry

(hasErr errMsg result)«<[ |htlc 'LoadWs' wsToLoad
:catch

hasErr<1

errMsge| Jem

result<"

:endtry

errMsg<<errMsg

VLoadWs * O

FRO. AAX/805=2CxbaES AERL:

ipublic (bool®hasErr:string@errMsg;object@result)-LoadWs string@wsToload
HAavS
AVP wsToload: Full path to the APL&% workspace to load
avR hasErr: 0/No error iferror
AVR errMsg: Error message or s
—AVR result:

ttry
% (hasErr errMsg result)}«fhtlec "LoadWs' wsToload
—l:catch

hasErr+1

10 errMszg+{lem

11;  result+=""'

12: “—:endtry

errMsg+=<errMsg

MO0 s BN LR D

‘[13;‘14] Commit Changes| |Commit & Close

SetSysVar

:public (bool@haskErr;string@errMsg)<SetSysVar
(string@sysVarName;object@sysVarValue)

(O\VS Set the value of a system variable on the [ |HTLS server
(0\VP sysVarName: Name of the system variable

(O\VP sysVarValue: New value of the system variable

(©\VR hasErr: 0/No error 1/error

(O\VR errMsg: Error message or «»

:try

(hasErr errMsg)«<[ |htlc 'SetSysVar' sysVarName sysVarValue
:catch

hasErre

errMsge| Jem

:endtry

errMsg<<errMsg
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WSetSys\Var *OXx

FRA. ABAX S3[1EH=-2¢XDBES AAR AQec® i i,

0 :public (bool@hasErr;string@errMsg)+SetSys¥ar (string@sysVYarName;object@sysVarValue)
1. EHavs Set the value of & system variable on the [OHTLS server
2 AVP sysVarName: Name of the system variable

3 AVP sysVarValue: New value of the system variable

4 | avR hasErr: O0/No error iferror

5 “AvVR errMsg: Error message or «»

(/] ttry

?% (hasErr errMsg)+[lhtlc 'SetSysVar' sysVarName sysVarValue
B [-]:catch

9 hasErr+1

10.  errMsg{lem

11: “:endtry

errMsg+~<errMsg

| [0:01 Commit Changes| [Commit & Close

SetTimeOut

:public int@priorTimeout<SetTimeout int@newTimeout
(O\VS Set client-side timeout

(0)\VP newTimeout: milliseconds

(O\VR priorTimeout: milliseconds

priorTimeout« [ ]htlc 'Timeout' newTimeout

VSetTimeout * O X

FRA. AAX &[5 =2 % i i,

0 :public int@priorTimeout+SetTimeout int@newTimeout
1 ElavS Set client-side timeout

EETH?P‘ newlimeout: milliseconds

3 “avR priorTimepout: milliseconds

L 2 priorTimeout~ Ohtle 'Timeout' newTimeout

[4:40] Commit Changes| [Commit & Close
SetUrl
:public SetUrl string@url
(O\VS Set the url of the [ JHTLS server targeted by the client
(©\VP url
[ ]htlcUrleurl
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W Setlrl * O X

FRY_ REAX @5 =2 ¢y o, i,

0: :public SetUrl string@url
lé%ﬁvS Set the url of the OHTLS server targeted by the client
2 “avP url

OhtlcUrl+url

< >

[0:0] Commit Changes| (Commit & Close

SetVar

(O\VS Set the value of an APL variable on the [ |HTLS server
(©\VP varName: Name of the variable

(O\VP varValue: New value of the variable

(©\VR hasErr: 0/No error 1/error

(O\VR errMsg: Error message or «»

itry

(hasErr errMsg)<[ ]htlc 'SetVar' varName varValue
:catch

hasErre1

errMsge| Jem

:endtry

errMsg<<errMsg

VSetVar *[OX

FRY.  ABAX @R[ 0=t DoES Maw . i

0 kpublic (bool@hasErr;string@errMsg)+5Set¥ar (string@varName;object@varValue)
1 Aav5 Set the wvalue of an APL variable on the [HTLS server
2 AYPE varName: Name of the wvariable

3 AavP var¥Yalue: New value of the wariable

% | ¥R hasErr: O0fNe error 1/error

5 —avR errMsg: Error message or «»

6 ttry

7 (hasErr errMsgl-{lhtlc 'Set¥ar' wvarName var¥alue

8 :catch

9 hasErr-1

10 errM=g+Jem

11 tendtry

m errMsg+<errMsg

|['|2;14] Commit Changes| |Commit & Close
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SetVisible

:public (bool@haskErr;string@errMsg;bool@priorVisible)<SetVisible bool@newVisible
(O\VS Set the visible property of the [ JHTLS server

(©\VP newVisible: 0/Not 1/Is visible

(©\VR hasErr: 0/No error 1/error

(O\VR errMsg: Error message or «»

(O\VR priorVisible

itry

(hasErr errMsg priorVisible)<<[ ]htlc 'Visible' newVisible
:catch

hasErr<1

errMsge| Jem

priorVisible<0

:endtry

errMsg<<errMsg

VSetVisible * O X

FRY. AUX@8R05=92¢xnhaEs

:public (bool@hasErr;string®errMsg;bool@prior¥isible)~Set¥isible bool@newVisible
EavS Set the visible property of the OHTLS server
AVP new¥isible: 0/Not 1/Is visible
avR hasErr: 0f/No error 1/ferror
avR errMsg: Error message or «»
—AVR prior¥isible

ttry
% (hasErr errMsg priorVisible)=<[htlc 'Visible' newVisible
=] :cateh

MOOOD s O L D

hasErr+1

10 errMsg+[Jem

11 ~ prior¥isible+0
12 “:endtry

m errMsg+<errMsg

‘[13114] Commit Changes| |Commit

oa
(]
o
i

SysCallDyadic

:public (bool@haskErr;string@errMsg;object@result)<SysCallDyadic
(string@sysFnName;object@rArg;object@lArg)

(©\VS Call an APL dyadic system function on the [ JHTLC server
(0\VP sysFnName: Name of the system function to call

(O\VP rArg: Right argument

(O\VP lArg: Left argument

(©\VR hasErr: 0/No error 1/error

(O\VR errMsg: Error message or «»

(O\VR result: Result of the system function

:try
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(hasErr errMsg result)«<[ ]htlc 'SysCall' sysFnName rArg lArg
:catch

hasErre1
errMsge| Jem
result<"

:endtry
errMsg<<errMsg

V SysCallDyadic

FRED. AAX@[FA=2C%DhBE

G - a - = Pt
SMan P Re®>®|s

0 ipublic [:ool@’.asErr;str:ng@errHsg;o:ject@res.JLt]*—SysCaI.LDyadic [5tr"”lg@sysFﬂName;o:ject@r.Arg;o:ject@Lkrg]
1. Havs Call an APL dyadic system function on the [OHTLC server
2 AVP sysFnName: Name of the system function to call

3 AvP rArg: Right argument

4 | avP lArg: Left argument

5 avR hasErr: 0/No error i/error

6. | AvR errMsg: Error message or «»

7: “avR result: Result of the system function

8 ttry

9% (hasErr errMsg result)-{htlec 'SysCall' sysFnName rArg lArg
10 = :catch

11 hasErr+1

12 errMsg+{lem

13  result+""'

14 “—:endtry

m errMsg+<errMsg

|[15:14] ‘Commit Changes| [Commit & Close

SysCallMonadic

:public(bool@hasErr;string@errMsg;object@result)«<SysCallMonadic
(string@sysFnName;object@rArg)

(©\VS Call an APL niladic system function on the [ JHTLC server
(0\VP sysFnName: Name of the system function

(O\VP rArg: Right argument of the system function

(©\VR hasErr: 0/No error 1/error

(O\VR errMsg: Error message or «»

(O\VR result: Result of the system function

‘try

(hasErr errMsg result)«<[ |htlc 'SysCall' sysFnName rArg

:catch

hasErre1

errMsg<[ Jem

result<"

:endtry

errMsge<errMsg
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0 tpublic (bool@hasErr;string@errMsg:iobject@result)«SysCallMenadic (string@sysFnName;object@raArg)
1 [EavS Call an APL niladic system function on the [JHTLC server
2 avP sysFnName: Name of the system function

3 | avP rArg: Right argument of the system function

% | avR hasErr: 0/No error i/error

5 | aA¥R errMsg: Error message or «»

6 “—AvR result: Result of the system function

7 ttry

8% (hasErr errMsg result)+flhtle 'SysCall' sysFnName rArg

9 H:ecatech

10 hasErr+1

11 errMsg-{em

12; - result+'"'

13; “:endtry
m errMsg+<errMsg

|[‘|4;14] Commit Changes| |Commit & Close

SysCallNiladic

:public (bool@haskErr;string@errMsg;object@result)<SysCallNiladic string@sysFnName
(6\VS Call an APL monadic system function on the [ JHTLC server
(©\VP sysFnName: Name of the system function to call

(©\VR hasErr: 0/No error 1/error

(O\VR errMsg: Error message or «»

(O\VR result: Result of the system function

itry

(hasErr errMsg result)«<[ ]htlc 'SysCall' sysFnName

:catch

hasErre1

errMsge| Jem

result<”

:endtry

errMsg<<errMsg
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VSysCallNiladic *OX
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0 :public (bool@hasErr;string@errMsg;object@result)-SysCallNiladic string@sysFnName

i avS Call an APL monadic system function on the [HTLC server
2 AVP sysFnName: Name of the system function to call
3 avR hasErr: 0/No error 1/error
4 | A¥R errMsg: Error message or ==
5 AVR result: Result of the system function
(] ttry
7 (hasErr errMsg result)-{Jhtle 'SysCall' sysFnName
8 :catch
g9 hasErr+1
10 errMsg+{lem
11 result+""
12 rendtry
errMsg+<errMsg
‘[D,:D] Commit Changes| |(Commit & Close
SysCommand

(0\VS Execute an APL system command on the [ |HTLS server
(0\VP sysCommandStmt

(©\VR hasErr: 0/No error 1/error

(O\VR errMsg: Error message or «»

itry

(hasErr errMsg)«<[ ]htlc 'SysCommand' sysCommandStmt
:catch

hasErre1

errMsge| Jem

:endtry

errMsg<<errMsg

:public (bool@hasErr;string@errMsg)«SysCommand string@sysCommandStmt
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VSysCommand *OX

FRLD. i AAX@00E=2C X DR S d. i,

tpublic (bool@hasErr;string®errMsg)+SysCommand string®@sysCommandStmt
av5 Execute an APL system command on the [JHTLS server
AYP sysCommandStmt
avR hasErr: 0/No error 1ferror
AVR errMsg: Error message or «»

ttry

(haskrr errMsgl-{lhtlc ‘SysCommand' sysCommandStmt
:catch

hasErr+1

errMsg+{lem

tendtry
errMsg+=<errMsg

=
Beersoarunro

[0:0] |C|::|mmit Change5| |C::ummit8-'.[|ose

Complete the APL64 CPC creation dialog

&7 APL64: Create Cross Platform Component. - o
CPC Workspace Path *: ‘c:\»—ms NET CLIENT\Source\HtlsNetClient.ws64 |
(2) CROSS PLATFORM COMPONENT CONTENT
Cross Platform Component Target Folder *: ‘c:\»-m.s NET CLIENT\Target ‘ ‘Open Folder in File Explorer
Cross Platform Component Name *: Same as CPC Workspace Name
Cross Platform Component Class Name *: ‘Cliemclass ‘
APL64 xml-format Configuration File: [7] Include APL64 xml-format Configuration File
Additional Files Required for the Application
Source Path Base Target Path  Target Path Suffix Overwrite
|Add One Required File| [Add Multiple Required Files| |Add Folder of Required Files| [Remove All Required Files|
(%) ASSEMBLY META-DATA
Properties.Details: File Description: ‘.Ne! Client for APL64 HTLS server ‘
Properties.Details: Product Name *: ‘Net Client for APL64 HTLS server ‘
Properties.Details: Copyright ™ ‘ © APLNEXTLLC ‘
Properties.Details: File Version *: [ 2026.06.0.4
Properties.Details: Version: ‘ A I A Same as File Version
Assembly.Info: Company Name *: ‘APLNext ‘
Assembly.Info: Application Description: Same as File Description
Assembly.Info: Version: ‘ A I Same as File Version
Assembly.Info: Neutral Language ‘ EN-US ‘
Assembly.Info: Description: Same as File Description
Application lcon File: ‘
Nuget Package Guid *: | 760c969¢-8511-4c1-b5b3-0d0c63eftea
Nuget Package Id*: Use CompanyName.ComponentName
(%) Nuget Package Files
\ New CPC \nfo‘ ‘Load cpc Info‘ ‘Save CPC Info| * Required Entries
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Click the CPC creation dialog ‘Create’ button

APLG4: Create Cross Platform Component et

CPC created: HtlsNetClient.dll

|l Create CPC result: Publish procedure successful
= Publish output log file: C\HTLS NET
CLIENT\Target\HtlsMetClient.Info.log

APLE4 Cross-platform Component: CAHTLS NET
CLIENT\Target\HtlsMetClient.dll

Save the CPC Creation Dialog Info
Click the CPC creation dialog ‘Save CPC Info’ button to preserve the CPC configuration for
future use.

& APLB4: Save Cross Platform Camponent Information *
+ » ThisPC » OS(C:) » HTLS MET CLIENT » Source ~ C Search Source el
Organize = MNew folder = - Q9 |
Mame Date modified Type Size
~ [l ThisPC | [] HelsNetClient.cpei 6/16/2026 2:43 PM CPCl File 2 KB|
- Type: CPCI File
o Size: 158 KB

Date modified: 6/16/2026 2:43 PM

File name: | HtlsNetClient.cpci i

Save as type:  Cross Platform Component (*.cpei) ~||

» Hide Folders Cancel

Copy the resulting Nuget package from the Target folder to the Nuget package publish folder:

From:
prrene
| C:\HTLS NET CLIENT\Target > aF
1 ™ c J > ThisPC > ©0S(C) > HTLSNETCLEENT > Target > 3
¢

@ New 5% 18] Y] = w T sort = vView & Extractall
] — ~
{ O Name Dste modified Type Size
: ~ [ This PC |.@ APLNext.HtlsNetClient.2026.6.0.4.nupkg 6/16/2026 2:25 PM NUPKG File 2,669 KB
¥ P . .
S e eom ‘ | [3] HtlshetClient.dil Application extens... 138 KB
3 |=| HtlsNetClient.Info.log Text Document 1KB
) > == Data (D)
i
1

3items  7item selected 2.60 MB

To:
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P BT 1

| C:\APLG4 Nuget Packages x W

& ) T &} (J > ThisPC > OS(C) > APL64 NugetPackages >
@ New ~ ¥ i8] M )] = T Tl sort ~ = View ~ & Extractall aan
‘ > e 05 () ‘ [J MName - Date modified Type Size
|y = Data 3 | |ﬂ§ APLNext.HtlsNetClient.2026.6.0.4.nupkg 6/16/2026 2:25 PM NUPKG File 2,669 KB

| 1 item 1item selected 2.60 MB

Create a .Net Project to use the CPC Nuget Package

Using Visual Studio create the NetHtlsClient C# console project in the C:\HTLS NET
CLIENT\NetHtlsClient folder:

Fro o e smsesmmana siaee B AR 8T B B B A

CAHTLS NET CLIENT\MetHtlsc X +
| 4 T @] ) » ThisPC > OS({C) > HTLSNETCLENT > NetHtlsClient >
1 @ Mew ~ Tl sort ~ = View - aee
L #
! O MName Date modified Type Size
H
b~ [ ThisPC wE 6/16/2026 4:52 AM File folder
i -
: s . 08(C) ‘ I NetHtlsClient File folder
1 »ﬁl’__‘ MetHtlsClient.slnx B/16/2026 2:28 AM Visual Studio Solu... 1KB
] 3w Data (D)
]
1 3items
L 3

This project is targeted to the current APL64 .Net version which can be checked using:

| T APLE4: CAHTLS NET CLIENT\Source'HtlsNetClientws64 = [m] X
EEiIe Edit Session Objects Tools Options Help
[IF Q&Y= AL T Wi = W e el Lo R S S I R O ONCTE IR | N PN S n A
@ 0 JLoad C:\HTLS NET CLIENT\Source\HtlsNetClient.wsél4

1:"C:\HTLS NET CLIENT\Source\HtlsNetClient.ws6é4" LAST SAVED 6/16/2026 9:06:29 AM
<2 )fns

SECEHDyadic Exec GetSysVar GetVar LoadWs SetUrl SysCallDyadic SysCommand

%:Cal lMonadic GetClientId GetTimeout GetVisible SetSysVar SetVar SysCal LlMonadic

5.CallNiladic GetServerlog GetUrl Help SetTimeout SetVisible SysCallNiladic |
2asysinit
"C:\Users\joebl\source\repos\APLNow LLC\APL64\NetCore\bin\Debug\neti0.0\APLAY.dLL"

| | |Hist: Ln: & col: & Ins |Classic)| | Wum | en_us |
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m File Edit View Git Project Build Debug Test Tools Exensions Window Help QO Search ~ MNetHtlsClient

IO HevPBv@avem s v &« Debug ~ AnyCPU v~ B NetHtisClient ~ [> © ~ Fg &3
NetHtlsClient £ X 1 Program.cs
Search properties
4 Application A | t
General pp Ication
Win32 Resources
Dependencies General Output type
b Global Usings Specifies the type of application to build.
Console Application -
P Build PR
b Package
J Target framework (7
b Code Analysis Specifies the version of .NET that the application targets. This option can have different values
depending on which versions of JMET are installed on your computer.
e NET 10,0
P Resources

Install the CPC Nuget Package into the .Net Project

Use Tools > Nuget Package Manager > Manage Nuget Packages for Solution dialog to install
the APL64 CPC Nuget package into the solution.

m File Edit View Git Project Build Debug Test Tools Extensions Window Help Q Search ~ NetHtlsClient o — O X
© v Be P B B v ~  Debug ~  AnyCPU ~ P MetHtlsClient v [> v Bg - &8 v | & ADMIN
w

NuGet - Solution £ lerogram.cs @2
=

- . 3

Browse Installed Updates Consolidate Manage Packages for Solution g

=)

Search (Ctrl+L) Q « C I:‘ Include prerelease Package source:  APL64 Nuget Packages ~ @ o

[ All ]

e APLNEI APLE4 Nuget Packages
Microsoft Visual Studio Offline Packages

a APLNext.HtlsNetClient by APLNext 2026.6.0.4

.Met Client for APL64 HTLS server Versions: 0

Project
NetHtlsClient

MNuget

1243 3opdod qr

4 3

Installed: not installed

Version:  Latest stable 2026.6.0 Install

@ Package source mapping is off.  Configure >

Output  Error List

1~ Addto Source Control ~ {5 Select Repository ~ [
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Enter the C# source code
This source code illustrates the use of some [ |HTLC actions in the APL64 CPC Nuget

package, including SetUrl, SysCallMonadic, CallMonadic, Exec, SetVar, GetVar, SetSysVar
and GetSysVar:

using HtlsNetClient;
namespace NetHtlsClient

{

internal class Program

{

static void Main(string[] args)
{
//Note: Start the server before running this client code. The server can be started by
executing [ ]htls 'Listen' 'http://localhost’

var url = "http://localhost";
var client = new ClientClass();
client.SetUrl(url);

(bool haskErr, string errMsg, object res) = client.SysCallMonadic("DEF", new string[]{
"Z¢Add10 X", "Z€10+X" });
if (hasErr)
Console.WriteLine($"Error: {errMsg}");
else if (res.GetType() != typeof(System.Char[]))
Console.WriteLine($"Function Add10 could not be defined on server");
else
{
Console.WriteLine($"Function Add10 defined on server");
(hasErr, errMsg, res) = client.CallMonadic("Add10", 1000);
if (hasErr)
Console.WriteLine($"Error: {errMsg}");
else
{
Console.WriteLine($"Call function Add10 1000 with result: {res}");
(hasErr, errMsg, res) = client.Exec("0.1 + 13");
if (hasErr)
Console.WriteLine($"Error: {errMsg}");
else
{
Console.WriteLine($"Execute 0.1 +13:");
var dV = (double[])res;
if (dV == null)
Console.WriteLine($"Result is not a double array");
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else
{
for (inti=0;i<dV.Length; i++)
{
Console.WriteLine(dV[i]);
}
(hasErr, errMsg) = client.SetVar("MyVar", new int[]{ 1, 2, 3});
if (hasErr)
Console.WriteLine($"Error: {errMsg}");
else
{
Console.WriteLine($"Variable MyVar set on server");
(haskErr, errMsg, res) = client.GetVar("MyVar");
if (hasErr)
Console.WriteLine($"Error: {errMsg}");
else
{
Console.WriteLine($"Variable MyVar retrieved from server:");
var iV = (int[])res;

if (iV == null)
Console.WriteLine($"Result is not an int array");
else
{
for (inti=0;i<iV.Length; i++)
{
Console.WriteLine(iV[i]);
}
(hasErr, errMsg) = client.SetSysVar("lO", 0);
if (hasErr)
Console.WriteLine($"Error: {errMsg}");
else
{

Console.WriteLine($"System variable IO set to 0 on server");
(haskErr, errMsg, res) = client.GetSysVar("10");
if (hasErr)
Console.WriteLine($"Error: {errMsg}");
else
Console.WriteLine($"System variable |0 retrieved from server with
value: {res}");
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Program.cs* £ X

MetHtlsClient "'I; MetHtlsClient.Program [‘:I'H Mainistring[] args)
[ using HElsMetClient:

i
2 nanespace NetHTlaC] et
3

|
2o
Sm.E]lau Progras
{

reterences
static wold Malalstrisg]] ards)
[

Fimete: Start the Server bifors reming Thic client cofe. The Server an be cCarted by @aecoting Ohtls "Listen’ "hitpey//localhost’

var wrl = “http://localhact®
var clismt = mew ClismiClass():
client . Setirl{url);

(booal hasErr, string ecrfsg, object res) = clisat SysCallFonadic ("DEF", mew stelegl] [ “I-dAddié %, “Zei@ex™ §):
i (masErr)

Consale. Mriteline(§ Errer: [errmsg)™);
eloe IF (res_ GAtType() l= typeof(Systes Char[]))

Console_Mritelins (3 Famtion ASSIR could mot Be SeFlmad of Gerver™):
alsa

) Console writel s (f" Foection ASSLE Sefimond of drwed");
(haskrr, errfsg, ree) = clieat Callronsdic ("ASGiE™, 188d);
iF (MEEErE)
Loneale Wrltellne(§ Error: [errmog)™);
wlow
{
Console writelise(d Call fusction AGSLS Sddd with reodlt: [res)™):
(haskrr, errfsg, res) = cliemt Ewec(™@.1 & 37);
iF (hasEre)
Congole Writel inel " Error: [aerMsg]™):
wloa
{
Congale writel D §" Execute 8.1 & 3:7);
var & = [doubila] ]Iress
IF (O == Eall)
Console wrltel Dee(§ Reiuli Is mot 2 double arreay™);
ala
{
for (Gat § o= & &« V.oLangih; Lss)
{

1
(hasEre, eremsg) = CLIGAE Satvar( MyVas™, mw G8t[] [ 2, 2, 3 )0
if (hasErr)
Concole Writel bme (3 Error: [eremog)™);
alaa

{

Comcale et i (S[L]):

Concol Writel los (" arlable Mydar tot of Seeer™);

(hackre, errMog, k) = cliant. Gathiar("MyWas" )

iF [BEsEre)

Comsole. Writel ine (§"Eror: [arrmcg)™):

alsa

i
Connole writel s (f"varlable My setrlevnd fros serwe: ")
var 0¥ = [(Est[]lees;
IF (0¥ == mall)

Concole Writellne (f Reult 1< mot am Int arvay™);
alsk

For (int § = @; § ¢ DV Length; Les)
{
Consale writel Ina(I¥[E]);

(hasEie, srMig) = clisat SetSpciar("I0", @);
iF (BacEir)
Console ritel Ina(§ Error: [arrmsg)™):
wlod
{
Console weitel Ine(i Syoien varlable I0 ol to @ om server”™);
(hasErr, erefsg, res) = cllemt GetSysvar(™I0");
iF (macErv)
oo le writel e (§ Ervoe: [earrmeg)™) s
wlse

Consale. Mritelina($ Syiten variable 10 retrleved from sarver with valua: [Fes)=);

@ Mo issues found & o~

Ln: 83 Ch: 2 SPC CRLF UTF-8 with BOM
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Start an APL64 instance and use [ |HTLS to create an HTLS server

An [ JHTLS server can be started manually from an instance of APL64 Developer version,
APL64 WRE (Windows Runtime Executable) or APL64 CPC (Cross-platform Component).

‘ [ ]htls 'Listen' 'http://localhost’

E2. APL64: CLEAR W5 — O X

File Edit Session Objects Tools Options Help

IIFRd &[5 =92 ¢ % DS M

<f 0 Ohtls 'Listen http://localhost

1.[HTLS: Server listening on http://localhost
I} |
|Ready | | |Hist: Ln: 2 Col: 6|Ins |Classic| | Num | EN_US |

_— _— — — —_— — —

Run the console application

Use F5in Visual Studio to run the .Net C# console project using the APL64 HtlsNetClient
CPC Nuget package:

9] Microsoft Visual Studio Debug X+ v

Function Add1l0 defined on server

Call function Add1e 1800 with result: 1010
Execute 0.1 + ?3:

1.1

2.1

3.1

Variable MyVar set on server

Variable MyVar retrieved from server:

System variable IO set to @ on server
System variable IO retrieved from server with value: ©

C:\HTLS NET CLIENT\NetHtlsClient\NetHtlsClient\bin\Debug\netl®.@\NetHtlsClient.exe (process 297ul) exited with code 8 (8x6).
To automatically close the console when debugging stops, enable Tools->Options->Debugging->Automatically close the console when debugging stops.

Press any key to close this window . . .

Comparing [ JHTLC/HTLS and | |WSE

Analogous Client and Server Environments
Both [ JHTLC/HTLS and [ |JWSE create client and server environments.
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[ JHTLC/HTLS uses two independent instances of APL64 for the separate client and server
environments. The DHTLS server is an ‘out-of-process’ server, since it is not running within
the memory space of the [ |HTLC client instance.

When DHTLS is used in the APL64 development environment, the DHTLS server can be
made visible and can be debugged. The [ |HTLS server cannot be made visible or debugged
in an APL64 WRE or CPC. Appropriate end-user security should be considered when the
[ JHTLS server is used in an APL64 WRE or CPC.

[ JWSE (Workspace Engine) uses a single instance of APL64 for the separate client and
server environments. The [ JWSE is an ‘in-process’ server, since it is running within the
memory space of the APL64 instance which executed the [ JWSE ‘Create’ action.

The [ JWSE server cannot be made visible and cannot be debugged. The APL64 [ |WSE
system function has parallel processing actions in addition to CallAsync, which are not
applicable to [ |HTLC/HTLS.

Creating the Server

[ JHTLS servers are identified by distinct urls. An [ JHTLS server is visible by default but can
be hidden using the [ |JHTLC Visible action. An [ |HTLS server cannot hide itself.

[ ]HtlcUrle'http://localhost:65001"
[ JHtlc 'ListenLocal'

File Edit Session Objects Tools Options Help File Edit Session Objects Tools Options Help
FRY&E D=2 LDoXMAN. ! SdRWM JIFRQETR=0 bR L,
o OHtTcUri="http://Tocalhost:65001" F o Ohtls ‘Listen ' 'hEtp://lacslhost:65001/
b1 OHtlc 'Listenlocal’ 1 HTLS: Server listening on http://localhost:65001/

2 0 [HTLC: Local HTL server process started for listening en http://localhost:65001/
_[Eal | | ) |
|Ready | | |#ist: Ln: 3 cot: 6| Ins |classic|  |Wum [En_us | § |Ready | | |Hist: Lnz 2 Col: &|Ins |Classic| | Mum |EN_US |

[ ]WSE servers are identified by name. An [ JWSE server is not visible.

| []WseSelf<'#[ Jwse 'Create' 'wse1' |
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| = APLeL: CLEAR WS — O b4 )

File Edit Session Objects Tools Options Help

1 3 22 IECEIEREIASE -

-

<fl 0 OWseSelf="#" [OWse 'Create’ ‘wsel'

[ 1]
| I3 ]

[Ready | | |Hist: Ln: 1 Col: 6|Ins [Classic|  |Num | en_us ||

[ JHTLC and [ ]WSE have Analogous Actions

Because [ |HTLC and [ JWSE have analogous actions an APL64 programmer can use an
[ JHTLS server for visible debugging in a development environment and use a [ |WSE server
in the runtime environment.

Action [ JHTLC and [ JWSE Argument(s)
Call fnName [rArg] [LArg]
CallAsync fnName [rArg] [LArg]
Exec aplExpression
GetSysVar sysVarName

GetVar varName

LoadWs wsPath

SetSysVar sysVarName value
SetVar varName value

SysCall sysFnName [rArg] [LArg]
SysCommand | sysCmdName text
Variable varName [value]

Closing the Server
[JHTLC

[ JHtlcUrle'http://localhost:65001"
[ ]Htlc 'ListenLocal'

(0) Use the server in the interval

[ JHtlc 'Stop'
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= APLG4: CLEAR'WS — O hod

| Eile Edit Session Objects Tools Options Help

FREA8DE =2t baE AN, 0L DHEE, (®,

41

0 OHt1cUr1="http://localhost:65001" |
1 OHt1e 'ListenlLocal’ ‘
2 0 [HTLC: Local HTL server process started for listening on http://localhost:65001/
3 A Use the server in the interwal

e OHtle 'Stop'

5 0 [OHTLC: 'Stop': Reguested Server to stop listening

FANVANRRANEN

] i?

' |Ready | | |Hist: Ln: 6 Col: 6|Ins [Classic| | Num |EN_uS ||

[JWSE

[ [WseSelf<'#[ Jwse 'Create' 'wse1'
(0) Use the server in the interval
[ [Wse 'Delete'

&7 APL64: CLEAR WS — O %

File Edit Session Objects Tools Options Help

ER &[] =9C D i,

WseSel f+'#'[Jwse 'Create' 'wsel'
A Use the server in the interval
Wse 'Delete’

N

M. -o

iwsel

_[Fal |

R | | |Wist: Ln: & Col: 6[Ins |Classic| | Num |EN_US |

Multiple Instances

Multiple instances of [ |HTLS servers are supported. The same or different instances of
APL64 can listen to different urls.

Multiple instances of [ JWSE servers are supported. Each [ JWSE server must have a distinct
name.
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Performance

An [ JHTLS and a [ JWSE server use the same APL64 interpreter technology. Their
performance differs because of how APL64 data is transferred between client and server.

Because an [ |HTLS server is an out of process server, communication with an [ JHTLS server
uses the http data transfer protocol. Since the http protocol is designed for byte-format
data, serialization of APL64 data occurs when [ JHTLC actions access an [ |HTLS server and
when an [ |HTLS server responds to an [ |HTLC request. The out of process design of an
[ JHTLS server is what permits debugging and visibility of the server.

A [ JWSE server is an in-process server, so there is no data transfer protocol or serialization
of APL data for communication between a [ JWSE client and [ |WSE server. The in-process
design of a [ |WSE server means that it cannot be debugged or made visible.

Debugging

An [ JHTLC client and a [ |WSE client can be debugged if they are used in the APL64
Developer version.

[ JHTLC clients and [ |HTLS servers can be independently debugged when they are created
with an APL64 Developer version instance. Only the client side of a [ [WSE client and server
arrangement can be debugged.

Configuring an [ |HTLS server to listen on an HTTPS port

An https portis generally required for a serverto be accepted by responsible clients. Aserver
exposed to clients which does not use an https port will generate client-side warnings which
may limit server use by a client.

Syntax: msg « [ JHTLS 'Listen' serverHttpsUrl certificatePath certificatePassword

Besides providing the https url, certificate path and certificate password, additional setup of
the server machine environment is necessary. This section of the document describes the
required setup elements.

Port Forwarding (For access by external clients)

If the server is behind a router/firewall, and needs to accept external input, the Internet
service router needs configuration. The Internet router configuration must be modified to
permit port forwarding (synonyms: virtual server or NAT) to the HTLS server.

e Configure port forwarding rules on the router
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e Forward external portinput to the internal server port

Default HTTPS portis 443 which requires administrator rights, but custom ports like 8443 or
9443 may not require administrator rights.

Firewall Configuration

Windows Firewall must allow inbound traffic on the HTTPS port. The choice of access type
must also be made: Private, Public access types.

Administrator Privileges

They are required when:
- Listening on privileged ports (< 1024, including port 443)
- Binding to wildcard addresses (*) or (+)

- Accessing HTTP.SYS namespace reservations

Certificate Trust and Validation

Use certificates from trusted certificate authorities such as:

e Let's Encrypt (Free)
e DigiCert
e GoDaddy

For the development and testing environment a self-signed certificate can be used.

Url Binding Permissions (http.sys on Windows)

When binding to wildcard (*) or (+) addresses without administrator privileges,
URL ACL (Access Control List) reservations may be necessary.
Wildcards can be supported:

e *(asterisk) - Strong wildcard, binds to all IP addresses
e +(plus) -Weakwildcard, allows sharing with other applications
Dns and Hostname Resolution

For external access configure DNS A record pointing to server's public IP address, e.g.
api.yourdomain.com points to 203.0.113.50

For internal network access configure an internal DNS server, or add an entry to the client
hosts file in the c:\Windows\System32\drivers\etc\hosts location, e.g.
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192.168.1.100 points to the local DNS: api.localserver.com

Router Settings (For extern

al Https access)

- Reserve specific internal IP for the server in the router DHCP settings

- Ensure port forwarding always points to correct device

- Assure the ISP does not block the selected port (e.g. 443)

Network Topology

Server Location

Configuration Requirements

Same workstation (localhost)

Firewall

Local network (192.168.x.y)

Firewall, optional local DNS

External access (registered dsn)

Firewall, port forwarding, registered DNS

Testing and Verification

e Certificate file exists and is

readable

e Firewall allows inbound traffic on HTTPS port

e Running as administrator (if port < 1024)

e Portforwarding configured

(if external access needed

e DNS/hosts pointing to server IP address

e Certificate trusted by clients

[ JHTLS validation and exception handling

Exception

Indicates

UnauthorizedAccessException

Administrator rights likely required

FileNotFoundException

Certificate file missing or path incorrect

CryptographicException

Certificate password or invalid format

IOException

Port already in use or access denied

Validation

URL format validation

Port number range (1-65535)

Scheme validation (http or https)

Certificate file existence

Host format (localhost, IP address, wildcards)
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Security Best Practices

Certificates

Use strong passwords for .pfx files

Restrict file permissions to minimum required
Rotate certificates before expiration

Use 2048-bit or higher RSA keys

Consider ECC certificates for better performance

Network

Use firewall rules to restrict access by IP when possible
Disable UPnP in production environments

Use non-standard ports to reduce automated attacks
Implement rate limiting and DDoS protection

Monitor logs for suspicious activity

Authentication

Implement client certificate validation if needed
Use strong authentication mechanisms
Enable logging using HTLS LogFileOptions action
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