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Large Language Models / Al

Nobody can afford to
ignore LLMs.
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Large Language Models / Al

Nobody can afford to
ignore LLMs.

Mike Mingard
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Model improvements

>vALOCN

Smarter, not bigger

Significant improvement in coding performance
Console agents are capable of hours' of unsupervised work

In your terminal, in the cloud, in your GitHub, on your
phone

In skilled hands, capable of producing production-grade
code in sweet spot languages

Road Map Update DOVNAZL




APL Improvements

Last year, models could kinda explain
moderately complex APL

...but not reliably write it

A year later, they're assisting in writing
more complex APL applications

...in the hands of a capable practitioner!
...and with one or two tooling injections

Road Map Update
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"Claude is the new Quad"
(Stephen Taylor)

¢ Turn your application into a service with
good documentation

¢ (Holden will show you one way to do that later)
¢ Let Claude write the GUI

¢ Claude is really good at JavaScript
¢ (Brian will show an example of this later)

Holden Hoover

¢ But guess what...

Brian Becker

Road Map Update DOVNAZL




Claude can do [JWC too

A — Build GUI
'RTForm'0OWC'Form' 'DataSet Browser'('Coord' 'Pixel')('Size' 640 900)

'RTForm.fnt'OWC'Font' 'Consolas' 19
'RTForm.fntSm'[WC'Font' 'Consolas' 17
'RTForm.fntGrid'[QWC'Font' 'Consolas' 18

‘RTForm.lblStatus'(WC'Label' 'Select a dataset, or import from Excel'('Posn' 10 10)('Size' 20 880)('FontObj' 'RTForm.fnt')

'RTForm.grid'OWC’'Grid' (1 ipe'')('Posn' 40 10)('Size' 480 880)('FontObj' 'RTForm.fntGrid')
RTForm.grid. «0

RTForm.grid. «0

'RTForm.grid.edL'0OWC'Edit’

'RTForm.grid.edD'(WC'Edit’

'RTForm.grid.edRO'OWC'Edit' ''('ReadOnly' 1)

RTForm.grid. «'RTForm.grid.edL’ 'RTForm.grid.edD' 'RTForm.grid.edRO’

RTForm.grid. «(255 255 255)(178 201 255)(220 220 220) @ BCol: i=label, 2=data, 3=read-only (gray)

RTForm.grid. «1 ipz2 A Initial 1x1 grid, all cells type 2 (data/white); overwritten on each selection
RTFerm.grid. +120

‘RTForm.grid'(OWS‘'Event' 'CellChanged' 'GUI.RTF_onCellChanged’

Road Map Update DOVNAZL




Building GUI in APL with Claude

hasExcel«0<#path

ONA'I2 user32|GetAsyncKeyState I4'
ONA'U4 user32|GetForegroundWindow'

RTF_NSAV+0 A Running count of confirmed saves (displayed in LblCount)
RTF_SHEET+"' A Name of the Excel sheet that owns the current selection
RTF_SHEETS+0pe"’ A Accumulates names of top-level sheet namespaces created this session

RTF_ND+0 A Auto-naming counter for datasets

Less impressive is...

noLab«{{w="NoLabel')v(w='default')v(wZ"data')}

ci«(1 0c"cl)iel OC name
ri«(1 0c”rl)1e1l OC name

Road Map Update DOVNAZL




Building GUI in APL with Claude

Linked: # <» "c:\devt\DataSet\APLSource"
L B el
hasExcel«0<d & s @
y . . B | DataSet Browser = (m] X
Fle  Home |Insert Page layout Formulas Data Review View Automate Help
DN.‘. "I? user _— Cahbn [11 “. == @ 2 {Generali-l il Coriional Formaiinig Edit and Save this dataset, or select new data in Excel
DNA ! U4 usern I_ 0y - B I U~ A & = B % 9 i Format as Table ~ Hinsralogy Units
it S 5 108 Gangu 4 Wt
- Hv & A~ i i Cell styles P 5 o
RTF NSAV<0 Clipboard v Font 5] Alignment W Number [+ Styles | Fes0a o e
1| Al0 v i " fx~ Mineralogy Pbs e.3 Wtk
RTF_SHEET+ X . . ) 2ns 0.1 %
RTF_SHEETSH s '
© Ore Feed Properties
-
RT F—ND 0 7 | Feed Rate mtph, dry 1
& | Moisture with 2.00
9 5.G. 3
1 Mineralogy
1 Gangue wt% 4.000
1| ags wit%  5.000
. o]l Fe304 Wit 0.400
Less impressiy.] s v
1 Zns wit% 0.100
1
17 |COMMINUTION/FLOTATION
18 | Mill Cyclone Parameters —
19 Diameter 133 Save Done Auto Detect Saved: 1 Dataset: Criteria.Mineralogy i
=1
nola b*-{ (w="NolLay ;3 $;§ezr;?ameter 43::32 Add Row Add Col Rem Units Excel: | C:\devticriteria.xlsx Import
22 Apex Diameter a4 | [Criteria.Mineralogy] 6x3
ci+(1 OC"cl )1l 2z _ vortexHeight 22 aa T =

ri«(1 0c”rl)1e1l OC name

10 Road Map Update DOVNAZL
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OK, so Claude can do [JWC

¢ What about cross-platform GUI in APL?

Road Map Update

DOVNAZL
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EWC (Everywhere WC)

¢ Cross-platform emulation of [JWC
¢ Reproduce legacy GUI in the cloud
e Also support CSS and Flex to allow modernization

¢ Prototype implementation by external consultant was
extremely poor

¢ Being rebuilt by internal resource [will be re-launched
later this year]

¢ With some help from Claude ...

Road Map Update

DOVNAZL
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EWC Tests and Tutorial

¢ Created by Claude based on
documentation and a few code samples

¢ ...guidedby ...

Neil Kirsopp Aarush Bhat

Road Map Update

DOVNAZL
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oYy
Code

51
52
53
54
33
56
37
58
39
&a
61
62
63
64
65
66
67
68
69
78
71
72
73
74
75
76
77

¥ nugrid-tests -

Blame

test( "keyboard navigation through cells®, async

const grid = page.locator('.nugrid');
await grid.click();
await page.waltForTimeout(SHORT);

// Walk down through products
for (let i = @; i < 4; i++) {
await page.keyboard.press( ArrowDown’};

await page.waitForTimeout(BEAT);

[/ wWalk right through columns

for (let 1 = @; 1 <« 3; i++) {
await page.keyboard.press( ArrowRight");
awalt page.waitForTimeout(BEAT);

1

await page.waltForTimeout(SHORT);

// Home / End / Ctrl+Home
await page.keyboard.press({ 'Home");

await page.waltForTimeout(SHORT);

await page.keyboard.press('End');
await page.waltForTimeout(SHORT);

await page.keyboard.press({'Control+Home");

await page.waitForTimeout(SHORT);

ewcdemotest / tests / nugrid / nugrid-demo.spec.ts

0=

YWNAZB




®0 ® @ Ew

<« 2> C (G) localhost:5173

Welcome to EWC, Session #12

APL

(] Scale InspectStop

NAZ6




EWC Tutorial Reset - Playground + Back to site

EWC Tutorial

A Lesson 3: Layout with Flex Dashboard Welcome, APL Developer
A Row and column layouts using SubForm + Flex
Hello World "F1'eWC'Form' 'Flex Layout' ('Coord' 'Pixel"') ('Flex' "fill') ('BCol' (242 241 240))
A Header row
Buttons & Events "F1_.HDR'eWC'SubForm’ ('Flex’ "row') ('BCol’ (0 59 92)) ('CSS' 'padding:20px 30px. align-items:cel
"F1.HDR.TITLE"eWC'Label® 'Dashboard' ('FCol" (255 255 255)) ('CSS' 'font-size:20px. font-weight:
"F1_HDR_USER'eMC'Label' 'Welcome, APL Developer' ('FCol® (255 255 255)) ('CSS' 'font-size:13px.
Layout with Flex
A Cards row
"F1.CARDS"eWC'SubForm' ('Flex' 'row') ('BCol' (242 241 240)) ('CSS' 'padding:24px. gap:16px. fle:
Textlnput
A Card 1
"F1.CARDS.C1'eMC'SubForm' ('Flex’' 'column") ('BCol' (255 255 255)) ('CSS' 'padding:24px. border-
"F1.CARDS_C1.NUM'eWC'Label' "1.247' ('FCol' (255 106 19)) ('CS5"' 'font-size:28px. font-weight:70I
"F1.CARDS.C1.LBL'eWC'Label" 'Active Users' ('FCol" (102 102 102)) ('CS5' 'font-size:13px. margin

A Card 2

"F1.CARDS.C2"eMC'SubForm' ('Flex' 'column') ('BCol' (255 255 255)) ('CSS' 'padding:24px. border-
"F1.CARDS.C2.NUM'eWC'Label' '89%' ('FCol' (137 134 202)) ('CSS' 'font-size:28px, font-weight:700
"F1.CARDS.C2.LBL'eWC'Label" 'Uptime' ('FCol" (102 102 102)) ('CS5' "font-size:13px, margin-top:ly

Styling

A Card 3
Charts "F1.CARDS.C3"eMC'SubForm’ ('Flex' 'column') ('BCol' (255 255 255)) ('C55' 'padding:24px. border-
"F1.CARDS.C3.NUM'eWC'Label' '42ms' ('FCol' (0 59 92)) ('CS5' 'font-size:28px. font-weight:700")

) "F1.CARDS.C3.LBL'eWC'Label' 'Avg Response’ ('FCol® (102 102 102)) ('CSS' 'font-size:13px., margin
Putting It Together
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LLMs write
documentation

Can you read this workspace to get an idea of what it

does?

Road Map Upda

Workspace Overview

End-to-end implementation of the Dyalog File Server (DFS): the shared
core class defines service states, error codes, configuration flags, and
Conga networking hooks that every DFS component inherits

( DFSCore.dyalog:1 ).

Service layer modelling: DFSService wraps both DRC server/client
behaviour (connection tables, heartbeat/timeout management) for any
DFS daemon ( DFSService.dyalog:1 ), while DFSMaster extendsit
to orchestrate configuration, service discovery, user management, and
cluster-wide commands ( DFSMaster.dyalog:1 ).

Bootstrapping + web plumbing: the MildServer-based loader in
Core/Boot.dyalog pulls SALT components, extensions, and utility
libraries into the workspace, wiring authentication/logging helpers and

virtual resources for the monitor Ul ( Core/Boot.dyaleg:1 ).

Configuration + security: XML files in DFSConfig/ describe system-

wide tuning, ports, file mappings, and user/role access matrices that DFS
loads at start-up ( DFSConfig/config.xmlL:1 ,
DFSConfig/servicemap.xml:1 , DFS5Config/filemap.xml:1 ,
DFSConfig/users.xml:1 , DFSConfig/roles.xml:1 ).

Monitoring Ul: the DFSMonitor web app is an APL-driven front end

using jQuery/DataTables to show service health, locks, queues, and to

trigger start/stop/admin actions ( DFSMonitor/index.dyaleg:1 plus
DFSMonitor/Styles/ & PluglIns/ ).

Auth/session plug-ins and helpers: pluggable authentication/session
handlers live under Extensions/ (for example, Basic auth via
Extensions/SimpleAuth.dyalaag:1 ) backed bv shared utilities for
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LLMs write
documentation

Given the content of the repo and the map you just
wrote, can you draw (or line out) a logical map of all
the most relevant files/classes/functions which

implements the DFS?

Road Map Upd

DFS Implementation Map
* Bootstrap & Runtime

* Core/Boot.dyalog
* |nitializes MildServer, loads SALT classes, utilities, and extensions.

* Resolves environment paths { MSRoot , AppRoot ) and loads
Monitor/Extensions code.

* DFSBoot.dyalog
* Reads DFSConfig/=.xml , builds service map, launches master +
auxiliary services via DFSCore .

* Manages start/stop lifecycle and RIDE port registry
( DFSConfig/RidePort.csv ).

* Foundation Layer

* DFSCore.dyalog
* Global enums (service states, error codes), configuration fields, path
utilities, casing/validation helpers, random ID generation.

* DFSConnection.dyalog
* Thin wrapper around Conga DRC for client/service communication
(sockets, heartbeat, login).

* DFSLog.dyalog
¢ Channel-based logging, usedJ‘Ey all services for ServicelInfo ,

ServiceError , etc.
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LLMs write documentation

DFS Components

Infrastructure Layer

Client, i ayer Operations Laye%:

DESService + DFSSlave DESBoot ‘ | DESMonitor ‘

Start/Stop__—MonitorCommand

Login, GetServiceMap,
Restore, Admin/Monitor

F*, N* CSV, Transfers FHOLD, CheckHolds

Config, Users, FileMap  Config, Users BackupConfig

DESLock

8fave Services

DFSBackup

DelegateCommand BackupCopy / Restore

Worker Layer

Road Map Update

DVNAZb




LLMs write documentation

e Scan the codebase
* Obtaina map
e Write the

documentation for
each file in a .md file

e Build mkdocs and

populate it

* NB A developer

MUST review ALL
the generated text!!!

20

R _7)
=~ DFSDocs
x'y

DFS Docs
Home
Overview
Reference
Index
Start
Infrastructure
Client
DFC
Overview
Fields

Component File
Operations

Native File Operations
Hold Management
Utilities

Internal Functions

Reconnection and
Recovery

Lifecycle
Services
Delegates & Restore
Monitor
Build

Extensions

<

DFC Overview v

DFC is the DFS client class providing component-file (F) and native-file (N) operations with
local/remote file access, hold management, lock coordination, and automatic reconnection.

File: DFC.dyalog

What DFC Provides

File Operations: Client-side operations mirror standard Dyalog APL file system functions ([ JF
and /~/N) while routing requests to appropriate DFS services based on file location

Local and Remote File Access: Automatically determines whether files are local or remote
via file map, processing local files directly and routing remote requests to DFSFile services

Hold Management: Coordinates component file holds via FHOLD , managing both local
['JFHOLD and remote holds through DFSLock service

Lock Coordination: Manages byte-range locks on native files via NLOCK , detecting local
deadlocks and coordinating with DFSLock for remote locks

Automatic Reconnection: Handles network interruptions via CheckForRetry , re-establishing
sessions and re-tying files after connection loss while continuously revalidating
configuration

Tie Management: Orchestrates tie allocation via NewTiel/ NewTie2 , maintains tie tables
tracking filenames and service IDs, and handles rename tracking

Q, Search

Table of contents
What DFC Provides
Initialization

Section Index
Cross-File References

Design Notes
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Building Prototypes

¢ LLMs are extremely good at building Ul on top of
well-documented APls

¢ Dyalog's RIDE protocol is open source

¢ Gilgamesh Athoraya once created a VS Code
debug adapter communicating with the
interpreter via the RIDE protocol

¢ Why not ask Claude to create a VS Code plugin
that "mashes that up"?

Road Map Update

Gilgamesh Athoraya

DOVNAZL




VSC Plugin - Interactive APL Session

b ®10|Ck ~ = a %
@ RUN AND DEBUG | [> | Debugec.. v | 8 - RealTimeGULaplf X
*~ VARIABLES APLSource > RealTimeGUI.aplf
Q 10 A RealTimeGUI 'file.xlsx’ A browse + import from Excel
To nrr_anceie HONAIlE UT UIE CACEL 3IEEL LIST UNNS UIE COTTEND SELECT U
19 RTF_SHEETS+O@c’*  a Accumulates names of top-level sheet namespaces created this session
3_9 20 RTF_ND~0 A Auto-naming counter for datasets
21 RTF_KNOWN_UNITS<'m’ "km' ‘em’ 'mm’ 'ft* 'in’ 'kg' ‘g’ 'mg’ 'lb' ‘ez’ 't' “ton’' 'tons' 's’ 'ms’ 'min’ 'h* ‘hr’
22 RTF_KNOWN_UNITS,«'m/s' ‘km/h' ‘mph’ 'm®" 'm2’ 'm®' 'm3' 'L’ ‘L' 'ml’' 'gal’ 'ha’ '°C’ '°F' 'K' 'Pa’ 'kPa' ‘bar’' 'psi’
14 23 RTF_KNOWN_UNITS,«'N' 'KN' "I’ 'kI' 'MI* 'kMh' "BTU' "W’ ‘watt’ " "Hz' "kHz' 'MHz' "2’ ‘ppm’
24 RTF_KNOWN_UNITS,«'wt%' ‘mtph, dry' ‘micron’ ‘mtph’
m 25 RTF_KNOWN_UNITS«, "RTF_KNOWN_UNITS
26 RTF_DSNAMES+0ge"" n Parallel vectors: fully-qualified dataset names (“Sheet.var")
27 RTF_DSGRIDS«~6 a = and matching grid-display namespaces
* 28 RTF_DSCUR~"" A Name of the dataset currently loaded in the grid ('' = none)
29 RTF_RANGE«'" A Excel range address of the current selection (e.g. '$A$1:5D$5°)
rY 30
e TART OIS 31 A Excel-specific state — initialized to defaults, set properly by RTF_onImportex/ g o cop _ g >
AL STACK 3z RTF_HWND+0 n Excel window handle — used to detect when Excel is in the
@ 33 RTF_PREV+0 0 0 0 A Last seen selection (Row Col Rows Cols): change triggers ¢ Edit and Save this dataset, or select new data in Excel
kD RTF_CAND+0 A 1 while a new selection is pending mouse-button release
35 RTF_CUR-TNULL A Raw Value2 of confirmed selection: ONULL = no pending save cl 2 Units
36 RTF_HASROW+0 A 1 when an extra label row has been prepended to the grid ||, 1 2 &7
37 RTF_HASCOL+0 a 1 when an extra label column has been prepended to the gri| 2 3
s RTF_HASCL+0 A 1 when auto-detected column-labels row (top row) is presen m
39 RTF_HASRL+0 a 1 when auto-detected row-labels column (left col) is prese| |c 3 6 1
%0
51 a — Build GUI
wa [ TN i T
PROBLEMS ~ OUTPUT  DEBUGCONSOLE  TERMINAL  PORTS  APL B
Session 1 +
Busy  Co }m‘m
Rebuilding user command cache...
done
OSE.Link.Create '#' 'c:/devt/DataSet/APLSource’
Linked: # « "c:\devt\DataSet\APLSource"
RealTimeGUI '*
~ WATCH
Done — namespaces: I ——
RealTimeGUI ' Save Done Auto Detect Saved: 1 Dataset: Sheetl.lab
Add Row Add Col Rem Units = Excel: c:/devt/Bookl.xlsx Import

[Sheet1.1ab] 4x4

@ »APL
22 = [] Enter APL expression... qA26

 EE— X P main Qo141 ®0/A0 £ Debug current workspace 200 (DataSet) © martanit (1 month ago} Ln30,Col 1 Spaces:4 UTF-8 CRLF  {) APL | @ FinishSetup | &:1|[JDQ0|[JSEO|JI0:1|OMLT ) =,



VSC Plugin — Debugging

% File
(]

Edit Selection View Go Run Terminal Help

RUN ANDDEBUG | [> | Debugc.. v | @&

& = [ Dataset shoj o* -
FRealTimeGULaplf X b2 ¢ +O50I® ¢ >

 VARIABLES APLSource > = RealTimeGUlaplf
Q vt 10 A RealTimeGUI 'file.xlsx’ A browse = import from Excel
path 19 | RTF_SHEETS«Ofe'" 8 Accumulates names of top-level sheet namespaces created this session
3_9 (sl =0 20 RTF_ND~0 A Auto-naming ceunter for datasets
~ Global 21 | RTF_KNOWN_UNITS+'m’ "km' ‘ecm’ 'mm’ "ft' 'in’ 'kg’ 'g’' 'mg’ 'Lp' ‘oz’ 't' "ton' 'tons' 's' 'ms’' 'min’ 'h' ‘hr’
v 22 | RTF_KNOWN_UNITS,='m/s’ 'km/h’ 'mph' 'm®' 'm2' 'm’ 'm3" "L* 'L’ 'ml’ 'gal’ 'ha’' '°C’ '°F' 'K' 'Pa’ 'kPa' ‘bar’
éb 5 (5 o (ES 23 | RTF_KNOWN_UNITS,~'N' 'kN' 'I' 'kI' "MI' 'kWh' 'BTU" ‘W' Cotwatt' 'V okV' AT 'mA' Hz' 'kHz' CMHz'
e — 24 | RTF_KNOWN_UNITS,«='win' ‘mtph, dry’ ‘micron’ ‘mtph’
25 | RTF_KNOWN_UNITS<, “RTF_KNOWN_UNITS
GethsynckeyState = I2 user32[Geths. o RTF_DSNAMES-Oc'’ R Parallel vectors: fully-qualified dataset names ('Sheet.var')
GetForegroundwindow = U4 user32|e. 57 RTF_DSGRIDS«6 ) . and matching grid-display namespaces
¥* RTF_DSCUR 28 | RTF_DSCUR~"" A Name of the dataset currently loaded in the grid (" = none}
RTF_DSGRIDS 29 RTF_RANGE+"" A Excel range address of the current selection (e.g. "$A$1:$D$5")
RTF_DSNAMES O 30
& TS 31 | a Excel-specific state — initialized to defaults, set properly by RTF_onImportExcel
© caut stAck S 32 | RTF_HWND=0 A Excel window handle — used to detect when Excel is in the foreground
[C)) e . " 33 | RTF_PREV<0 0 0 0 @ Last seen selection (Row Col Rows Cols): change triggers candidate flag
#-RealTimeGul (REMITEER L 3u RTF_CAND+0 0 1 while a new selection is pending mouse-button release
35 | RTF_CUR-TINULL a Raw Value2z of confirmed selection: ONULL = no pending save
36 | RTF_HASROM+D a 1 when an extra label row has been prepended to the gria
37 | RTF_HASCOL=D A 1 when an extra label column has been prepended to the grid
38 RTF_HASCL+0 A 1 when auto-detected column-labels row (top row) is present in the grid
39 | RTF_HASRL<0 A 1 when auto-detected row-labels column (left col) is present in the grid
40
41 | a — Build GUI
= e e e
PROBLEMS QuTPUT DEBUG CONSOLE TERMINAL PORTS APL
Session 1
Connected DEBUG Connect

Rebuilding user command cache...

done
OSE.Link.Create "#' 'c:/devt/DataSet/APLSource’
Linkad. # « "c:\daut\DataSet\APLSource"
RTF_DSCUR

~ WATCH

RTF_DSGRIDS

RTF_DSNAMES
RTF_KNOWN_UNITS

RTF_ND
RTF_NSAV

® RTF_RANGE

pu RTF SHEET

‘psit

‘2° ‘ppm

Clear

nterrupt

AZb
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VSC Plugin — Documentation

%) File Edit Selection View Go Run Terminal Help ¢«

@ EXPLORER

v DATASET
> claude
~ wscode

launch,json

link json
~ APLSource
> DS
> Gul
ﬁ > Tests
RealTimeGUI.aplf
¥ o giigrore
¥ ARCHITECTUREmd
C@ ¥ DataSetSpecmd
(@ READMEmd

®
i@l > OUTLINE

> TIMELINE

X PP main Qorar ®oMAo

RealTimeGULaplf

(68 C B  Aplsource > = RealTimeGULaplf
7 A
8 A Usage:

9 A RealTimeGUI
10 A RealTimeGUI 'file.xlsx’

DataSet

A browse existing datasets
A browse + import from Excel

I

11

12 hasExcel+0<gpath

13

14 ONA'I2 user3z|GetAsyncKeyState

15 ONA'UY user32z|GetForegroundWindow'
16

17 RTF_NSAV+0

18 | RTF_SHEET='"
19 RTF_SHEETS=0fe

a Running count of confirmed saves (displayed in LbLC
a Name of the Excel sheet that owns the current selec
@ Accumulates names of top-level sheet namespaces crea

20 RTF_ND+~0 A Auto-naming counter for datasets

21 RTF_KNOWN_UNITS+'m’ 'km' ‘cm' '

mm' 'ft' 'in' 'kg' 'g' 'mg’

22 | RTF_KNOWN_UNITS,='m/s" ‘km/h’ ‘mph' 'm?* ‘m2’ 'm’" 'm3® "L’

23 RTF_KNOWN_UNITS,+'N" "kN' "J* '

24 RTF_KNOWN_UNITS,~'wtZ’ 'mtph, dry' ‘micron’ 'mtpl’\'

25 | RTF_KNOWN_UNITS=, "RTF_KNOWN_UNITS

26 RTFiDSNAHES*»DBc" A Parallel vectors: fully-gualified dataset names

27 RTF_DSGRIDS+8 a .. and matching grid-display namespace
28 | RTF_DSCUR+"" A Name of the dataset currently loaded in the grid ('
29 RTF_RANGE+" " @ Excel range address of the current selection (e.g.
30

31 a EXCEL*SPEC'\‘fiC state — initialized to defaults, set properly by RTF_onI

FROBLEMS ~ OQUTPUT  DEBUGCONSOLE  TERMINAL

Session 1

Rebuilding user command cache. ..
done

kI' 'MI' "kWh' BTU' ‘W' kW'

PORTS  APL

OSE.Link.Create '#° 'c:/devt/Dataset/APLSource’
Linked: # -+ "c:\devt\DataSet\APLSource"

RealTimeGUL "*

Done — namespaces:

RealTimeGUT
Done — namespaces: Sheeti

»APL
[] Enter APL expression...

£ Debug current workspace 20.0 (DataSet)

ame Association X

o0~ BO@O - @
% ® 0
{R}={XJONA Y|

[NA provides access from APL to compiled functions within a library. A library is implemented according to
the Operating System as follows:

APL:

[Name Association

- a Dynamic Link Library(DLL) under Windows
- @ Shared Library (.se or .dylib) under Linux or mac0S
- a static Library (.a) under AIX

:
A DLL is a collection of functions typically written in C (or C++) each of which may take arguments and
return a result.

Instructional examples using ONA can be found in the supplied workspace quadna

The DLL may be part of the standard operating system software, a library purchased from a third party
supplier, or one that you have written yourself.

The right arqument Y is a character vector that identifies the name and syntax of the function to be
associated. The left argument X is a character vector that contains the name to be assodiated with the
external function. If the ONA is successful, a function (name class 3) is established in the active workspace
with name X. If X is omitted, the name of the external function itself is used for the association.

The shy result R is a character vector containing the name of the external function that was fixed.

For example, meth.dll might be a library of mathematical functions containing a function divide.

In a compiled language such as C, the types of arguments and results of functions must be declared
explicitly. Typically, these types will be published with the documentation that accompanies the DLL. For
example, function divide might be declarad:

double divide(int32_t, int32_t);

Clear el

& FinishSetup | &:1| 0D 0| 5k 0| [JI0: 1| OML: 1

X

NAZ6
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VSC Plugin — HTML Graphics

®

3

*

EXPLORER

“~ DATASET

> .daude

Vv wscode

{} launch json

{} linkjson

~ APLSource

> DS

> Gul

> Tests

RealTimeGU!.aplf

© gitignore

¥ ARCHITECTUREmd
¥ DataSetSpecmd
@ README.md

> OUTLINE
> TIMELINE
10 main ) 04 4t

®oMo

RealTimeGUILaplf >

APLSource > RealTimeGUl.aplf

7 A
8 A Usage:

9 a RealTimeGUT f# browse existing datasets
10 A RealTimeGUI 'file.xlsx’ A browse + import from Excel
11

12 | hasExcel=O<gpath

13

14 ONA'I2 user32|GetAsyncKeyState Ik’
15 ONA'U4 user32|GetForegroundWindow’

16
17 RTF_NSAV<0 A Running count of confirmed saves (displayed in LblC
18 RTF_SHEET«'" @ Name of the Excel sheet that owns the current selec

19 RTF_SHEETS<Ofde’' A Accumulates names of top-level sheet namespaces crez
20 RTF_ND=0 A Auto-naming counter for datasets

21 RTF_KNOWN_UNITS<'m’ 'km' ‘em’ ‘mm’ 'ft' 'in' 'kg' ‘g’ 'mg’ 'lb’ ‘oz’ 't
22 RTF_KNOWN_UNITS,~'m/s’ ‘km/h' ‘mph’ 'm®* 'm2' 'm*’ 'm3" 'L’ 'L' 'mL' 'gal
23 RTF_KNOWN_UNITS,<'N' "kN' "J' 'kI' 'MI' 'kWh' 'BTU' ‘W' 'kW' 'MW’ 'hp' 'w

24 RTF_KNOWN_UNITS,«'wtZ® ‘mtph, dry' 'micron’ ‘mtph’

25 RTF_KNOWN_UNITS+, “RTF_KNOWN_UNITS

26 RTF_DSNAMES+OK='* A Parallel vectors: fully-qualified dataset names ("S
27 RTF_DSGRIDS<& a .. and matching grid-display namespace
28 RTF_DSCUR=" " a Name of the dataset currently loaded in the grid (-
29 RTF_RANGE="" A Excel range address of the current selection (e.g.
30

31 A Excel-specific state — initialized to defaults, set properly by RTF_onI
PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL PORTS. APL

Session 1

Linked: # «= "c:\devt\DataSet\APLSource"”
RealTimeGUI '

Done — namespaces:

RealTimeGUI '*

Done - namespaces: Sheetl
LAB "

1

2
lplot LAB **

HTML output: LAB "'
HTHL output: LA& °°

> APL
[] Enter APL expression...

& Debug current workspace 200 (DataSet)

ew (% - = a
Lag™ X
64
5]
/
/
4 \ /
/ /
\ /
/ AN
3 N/
\\
\\ ///
24 / N4
/
/

1 T T T T

3 4 3 6

Clear niel
it (1 monthago) Ln14,Col3 Spacesi4 UTF-8 CRLF () APL | @3 FinishSetup | & 1][JDQ: 0 [JSk0|[JI0: 1| ML 1

ipt
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VSC Plugin - Claude Code

P-S

EXPLORER

(]

v DATASET

> .daude

v wscode

{} launch.json

{} linkjson

~ APLSource

> DS

> Gul

> Tests

RealTimeGU!.aplf

® gitignore

¥ ARCHITECTUREmd
¥ DataSetSpecmd
@ README.md

Q
i
&

®
> OUTLINE
@ > TIMELINE

> §° main (o141

®@oMo

reGULaplf
APLSource > = RealTimeGUL.aplf
7 A i
8 A Usage:
9 A RealTimeGUI "' A browse existing datasets
10 A RealTimeGUI 'file.xlsx’ A browse + import from Excel
11
12 | hasExcel=0<#path
13

14 ONA'I2 user32|GetAsyncKeyState I4'
15 ONA'U4 user32|GetForegroundWindow’

16
17 RTF_NSAV+0 A Running count of confirmed saves (displayed in LblC
18 RTF_SHEET+""' A Name of the Excel sheet that owns the current selec

19 RTF_SHEETS<0lge "
20 | RTF_ND~0

A Accumulates names of top-level sheet namespaces crea
A Auto-naming counter for datasets

21 RTF_KNOWN_UNITS+'m’ ‘km' ‘em’ ‘mm’ "ft' "in’ ‘g’ ‘'mg’ ‘lb’ ‘ez’ 't°
22 RTF_KNOWN_UNITS ,='m/s’ “km/h* ‘mph' 'm*' 'm2' 'm** 'm3" "L "L’ 'ml' 'gal
23 RTF_KNOWN_UNITS,«'N' 'kN' 'J" 'kJ® "MI' "kwh' 'BTU' 'W' 'kW' 'MW’ ‘hp' 'w
24 RTF_KNOWN_UNITS,«'wtZ' ‘mtph, dry’ 'micron’ 'mtph’

25 RTF_KNOWN_UNITS+, "RTF_KNOWN_UNITS

26 RTF_DSNAMES=Opc’ " @ Parallel vectors: fully-qualified dataset names ('S

27 RTF_DSGRIDS=% a .. and matching grid-display namespace
28 RTF_DSCUR="" A Name of the dataset currently loaded in the grid ('
29 RTF_RANGE~"" n Excel range address of the current selection (e.g.
30

31 a Excel-specific state — initialized to defaults, set properly by RTF_onI
32 RTF_HWND=0 a Excel window handle — used to detect when Excel is
33 RTF_PREV+0 0 0 0 A Last seen selection (Row Col Rows Cols); change tri
3 RTF_CAND=0 A 1 while a new selection is pending mouse-button rel
35 RTF_CUR+NULL A Raw Valuez of confirmed selection: ONULL = no pendi
36 RTF_HASROW«0 A 1 when an extra label row has been prepended to the
37 RTF_HASCOL+0 A 1 when an extra label column has been prepended to
38 RTF_HASCL~0 a 1 when auto-detected column-labels row (top row) is
39 RTF_HASRL=0 A 1 when auto-detected row-labels column (left col) i
40

w1 A — Build GUI

42 'RTForm'WG'Form' ‘DataSet Browser'('Coard' 'Pixel')(’Size’ 640 900)

43

PROBLEMS OuTPUT DEBUG CONSOLE TERMINAL PORTS

APL

session 1

d  Conn

# ~= "c:\devt\DataSet\APLSource”

RealTimeGUI

»APL
[0 Enter APL expression...

&> Debug current workspace 20.0 (DataSet)

¥ Explain RealTimeGUI comp... X

Explain RealTimeGUI component

= - 8 x

< c#18-15

Can you explain RealTimeGUI[14]?

Line 14is a [Jua (Name Association) declaration that binds a Windows DLL function into the APL workspace so it can be
called like a normal APL function.
Decoded left-to-right:

Piece Meaning

Ona Declare an external (native) function

i Return type — 16-bit signed integer (Win32 ‘SHORT)
user32 DLL name — USER32.DLL

GetAsyncKeyState Name of the exported Win32 function (also the APL name it becomes bound to)
14 Argument type — 32-bit signed integer (the virtual-key code)

After this line executes, GetAsyncKeyState exists as a callable APL function. GetAsyncKeyState is a Win32 API function
that reports the current up/down state of a keyboard key or mouse button — the sign bit of the raturned 'SHORT is set
while the key/button is held.

How it's used in this project — RTF_onSslection.aplf:12-13 polls the left mousa button (virtual-key code 1) to datect
when the user releases the mouse after dragging a selection in Excal:

(8] GetAsynckeyState 1 - left mouse button; high bit set (negative) & held down

:If @<i.GetAsyncKeyState 1 (3 20 = button released » selection is confirmed

Paired with line 15's GetForegrounduindow (used at RTF_onSelection.aplf5), these two Win32 calls let the 200 ms timer
decide whether Excel is currently in focus and whether the user has finished dragging out a new range — the trigger for a
“candidate save.”

e

ctrl esc to attach selected text

D 2iines selected <> Edit automatically

Clear

NAZ6

@ FinishSetup | & 1] [0Q: 0| ISk 0 [JI0: 1] ML 1
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VS Code Plugin - Summary

About one week of work by a gifted
developer working with Claude

Code has been reviewed
Not ready to be supported by Dyalog

Rumor has it at least half a dozen similar
projects exist at client sites

Road Map Update

Martina Crippa

DOVNAZL
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Summary — Al Productivity Gains

¢ Biggest gains still in the "APL adjacent" areas -- curiously good at .NET,
ONA, OWC and EWC (1)

Great at writing C# and APL interfaces to this
Great at writing Web Uls for a Jarvis service
Good at following the style of existing code, including trad, OO or dfns

Good at generating -- and running -- unit tests and writing
documentation

¢ Good at finding bugs and flaws in designs and code

Road Map Update DOVNAZL
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Dyalog Internal Al Policy

¢ Anyone wishing to publish or make long-term use

of LLM generated materials must take FULL
responsibility for the content

¢ The Al might disappear or change its behaviour

¢ The Al might become very much more expensive

¢ No personal or customer data may be exposed to

an Al without explicit permission

¢ Free Al tools without protections are prohibited,

except for experimentation with formal approval

Road Map Update

DOVNAZL
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Dyalog's Al Strategy

¢ Experimenting a lot with LLMs

¢ Exposing documentation and code to help
train LLMs

¢ Making APL easy for an LLM to call via the
command line in order to

¢ Pair programme with you
e Verify generated code

¢ EVEN more focus on APL source in text files

Road Map Update

Stefan Kruger

DOVNAZL




32

Future of APL in an Al World

If nobody wants to think any more, does anyone need a "Tool of
Thought"?

Can one imagine...

APL as an efficient tool of "thought" for LLMs?
e The cost of running LLMs will soon matter
APL as a better way to write some "prompts"?

e  English works well if you can refer to pre-existing, well-understood
solutions

APL as a way to write easily comprehensible, modifiable and
verifiable specifications?

Road Map Update

Ken Iverson

DOVNAZL




Other Dangerous Wildlife

Security requirements
potentially make life
much harder for the
domain expert.

33 Road Map Update DOVNAZL




Software Security

at Dyalog

BSIMM16 Assessment

Independent assessment by
Black Duck Software
March 2026

OF 128 ACTIVITIES OBSERVED

Top of our peer group
in Strategy & Metrics

Q What we do well

CEO-led SSG with security at every stage of development ¢ Continuous fuzz
testing, SAST on all C/C++ code e Formal open-source approval and CVE
monitoring ¢ All staff trained twice per year

Q The honest bit

We are doing more than we are getting credit for — but several real gaps remain.
Good practices exist across the organization; not all of them are visible,
documented, or repeatable enough for an external assessor to verify.

’ What we are fixing

Centralizing security policies and metrics into a single reportable framework
Commissioning third-party penetration testing of our core product and
external services

Extending static analysis to APL code — C/C++ is covered, APL is next
Introducing Static Code Analysis tooling and SBOM generation for customers
who need full supply chain transparency

We assess, we measure, and we improve — next independent assessment planned for 2029
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Software Security @ Dyalog

CEO Stine Kromberg
(with Claude)

‘ What we are fixing

Centralizing security policies and metrics into a single reportable framework
Commissioning third-party penetration testing of our core product and

external services
Extending static analysis to APL code — C/C++ is covered, APL is next

Introducing Static Code Analysis tooling and SBOM generation for customers
who need full supply chain transparency

Road Map Update DOVNAZL




Software Bill of Materials - SBOM

¢ A growing requirement for clients
distributing Dyalog APL as a component

e We will include an SBOM with future “

Dyalog APL distributions

Richard Smith

36 Road Map Update DOVNAZL
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1
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{

D=
Ln 2441

"name": "CongaSS5L Dynamic Link Library",
"SPDXID": "SPDXRef-Package-binary-CongaS5L-Dynamic-Link-Library-30d3c2ef53904e95",
“"versionInfo": "1, 0, 0, 0",
"supplier”: "Organization: MingW-Wé% Project. All rights reserved.”,
"griginator”: "Organization: MingW-Wé% Project. ALl rights reserved.”,
"downloadlLocation®”: "NOASSERTION",
"filesAnalyzed": false,
"sourcelnfo®: "acquired package info from the following paths: \\ohj\\apL\\uin\\éh\\unicode\\tty\\dev\\dhg\\congaS?ssL64.dLL',
"licenseConcluded”: "NOASSERTION",
"licenseDeclared”: "NOASSERTION",
"copyrightText™: "NOASSERTION",
"externalRefs": [
{
"referenceCategory”: "SECURITY",
"referenceType": "cpe2dType",
“referencelocator®: "cpe:2.3:a:Conga55L_Dynamic_Link_Library:CongaSSL_Dynamic_Link_Library:1\\,_O\\,_O\\, _Dew*:srerxrmrnss®
}
1

"name”: "Dyaleg APL",
"SPDXID": "SPDXRef-Package-binary-Dyalog-APL-7bbcce5B8bebcdafa”,
"versionInfo": "21.0.53092.0",
“supplier”: "Organization: Dyaleg Limited”,
"originator®: "Organization: Dyalog Limited”,
"downloadlocation™: "NOASSERTION",
"filesAnalyzed": falze,
"sourcelnfo”: "acquired package info from the following paths: \\obj\\aplM\win\A32\\unicode\\tty\\deviidbg\\dyalog.exe”,
"licenseConcluded”: "NOASSERTION",
"licenseDeclared”: "NOASSERTION",
"copyrightText®: "NOASSERTION",
"externalRefs": [
{
"referenceCategory”: "SECURITY",
“referenceType”: "cpeldType”,
"referencelocator”: "cpe:2.3:2:Dyalog_APL:Dyalog APL:21.0.53092.0:#:x:sznrszn:at
}
1

,Col 42 & 683.368 tegn Almindelig tekst 20% Macintosh (CR} UTF-8
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Static Code Analysis

e Search APL code for known vulnerabilities and "code smells"
Prototype delivered to launch customer this month

e Several large clients seem interested

¢ Initially delivered as a consulting project
¢ Considering a free community version

¢ Output formats:

¢ JSON format ingestible by SonarQube
e C(CSV

¢ In-workspace arrays

Aaron Hsu

Road Map Update

DOVNAZL




Some Implemented Rules

[i] Name Description Quality Severity
SAST-0001 Syntax Errors Code that intentionally induces a SYNTAX ERROR should be expicitly marked with an  RELIABILITY LOW
ignore directive.
SAST-0002 Insecure connections Clear text protocols are insecure. Use TLS versions instead. SECURITY MEDIUM
SAST-0003 Fixed Random Seed Setting [ ]RL to a static value may break Roll and Deal. SECURITY MEDIUM
SAST-0004 Hard-Coded Secrets Suspicious constant detected. Ensure this isn't a hard-coded secret. SECURITY HIGH
SAST-0005 Code Injection Detected execution of potentially dangerous user-controlled data. SECURITY HIGH
SAST-0006 Leaked Locals Semi-globals that might be forgotten localizations. RELIABILITY LOW
SAST-0007 Duplicate Functions Candidate duplicate functions may want to be unified. RELIABILITY LOW
SAST-0008 Shadow after usage Shadowing a variable after usage may cause confusion RELIABILITY MEDIUM

SAST-0009 Naked strand assignments  Unparenthesized stranded assignments might be confused as modified assignment. RELIABILITY MEDIUM
Consider enclosing in parentheses.

SAST-0010 Unbound variables These names might trigger a VALUE ERROR. RELIABILITY HIGH

39 Road Map Update DOVNAZL
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In-Workspace Analytics

SUMMARY 2+VIEW 'SAST-0005"'
10 SAST-0001 Syntax Errors #.doThing[7] :If readFlag
0 SAST-0002 Insecure connections #.doThing[8] r<s¢someData
3 SAST-0003 Fixed Random Seed #.doThing[9] :EndIf
1 SAST-0004 Hard-Coded Secrets
5 SAST-0005 Code Injection #.ns.anotherfFun[42] args«'--verbose' '--output' out
37 SAST-0006 Leaked Locals #.ns.anotherFun[43] exit«4>s[JSHELL (<c'curl')sargs
2 SAST-0007 Duplicate Functions #.ns.anotherFun[44] :If exit=0
0 SAST-0008 Shadow after usage
99 SAST-0009 Naked strand assignments
0 SAST-0010 Unbound variables
'#.entryPointl' '#.entryPoint2' CALLGRAPH '#.ns.anotherFun'
#.entryPoint1[17] #.combobulate[7 11 13] #.ns.fizzle[7] #.ns.greet[1] #.ns.anotherFun
#f.entryPoint2[12] #.ns.anotherFun

H R R KRR

"#.entryPointl' GLOBALS '#.ns.anotherFun'
.entryPoint1 someVar globalThing setupParam
.combobulate
.ns.fizzle
.ns.greet

.ns.anotherFun

anotherVar

greetingMsg

NU4Au Ividp upudlce DVNAZB
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Co-dfns update

Greatly enhanced parser to support Static
Analysis project

Coming soon:

"Lexical" Trad-fns with Branch and Labels

Performance enhancements and fixes for C
backend / Embedded C backend

Initial Python and JS backends (by End of Year)

Potential Java backend (Next year, depending on
demand)

Road Map Update

Aaron Hsu

DOVNAZL
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Humans

Road Map Update

We continue to employ
an increasing number of
"Ape Coders".

This is the "Consulting,
Tools and Data Science"
team.

DOVNAZL
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Consulting, Tools, Data Science

When there is no consulting to do

¢ Develop productivity tools for APL
application development — in APL

@ Do research into the Data Science market

Road Map Update

DOVNAZL
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Consulting

We specialize in:
¢ Migrations to Dyalog APL

¢ Migrations to new platforms, e.g. Cloud
¢ Dockerization, Continuous Integration

Using Al with APL
¢ Architecture reviews and performance tuning

Road Map Update

DOVNAZL
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Road Map Update
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Productivity Tools in APL

HttpCommand - utility for making HTTP requests and
consuming web services.

Recent enhancements:

Server Sent Events (good for talking to LLMs)
Convert www-form-urlencoded results into namespaces
Upload files using content-type multipart/form-data

Automatic parsing of JSON responses, making API
consumption straightforward.

Road Map Update

DOVNAZL
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Productivity Tools in APL

Jarvis - web service framework that lets you build JSON or
REST APlIs.

Recent enhancements:
¢ JSON mode - endpoints are APL functions.
e TryAPL and the APL Challenge site use Jarvis in JSON mode
¢ REST mode - endpoints are resources (real or virtual)

e DCMS (see Rich's presentation later today) uses Jarvis in REST mode

Road Map Update

DOVNAZL
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Data Science

e APL used to be the best tool for DS

¢ Today, Python has more, better libraries

¢ We are building a team to understand

Where the opportunities are for APL
How to make ourselves more visible
Where we need to improve to be competitive

How to share tools & data with Python

Dyalog Road Map

DVNA Fall 2025

A DYALOG USER MEETING
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Data Science Findings

We need to work on:

Faster Data Loading Next
Faster Matrix Multiplication v/
Easy access to LLMs v

New Visualisation Tools

Arrow & Parquet Data Formats

Python Integration
¢ Use Python packages from APL

¢ Use APL as a package from Python

Dyalog Road Map

BOAANS

DVNA Fall 2025

A DYALOG USER MEETING
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Core Product Directions

¢ Increased focus on speed-ups and other features
to improve the "data science experience"

¢ Make APL a better command-line tool
¢ Not only to please LLMs

¢ Make interfaces Open-Source
¢ HTMLRenderer, Conga (TCP), Crypto etc
¢ Take full advantage of Array Notation

Road Map Update

DOVNAZL




Array Notation

z+.c ' Three' ('Three'
z,+c'Blind’ = 'Blind’
z,+c'Mice' B 'Mice')
z+8-0 6 1 8 [0618
z=+ 1 4 1 L = 1414
z=+ 2 7 1 8 27 18
z-+ 3 1 4 2 314 2]
z+-10 [10
z2:+20 = 20
z-+30 30
z-+40 40]

Road Map Update DOVNAZL
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Namespace Notation
OVGET and OVSET

people« (name: 'Jack' ¢ weight:75) (name: 'Jill')

people.name
Jack Jill

people OVGET 'name' ('weight' 50) @ Default weight=50
Jack 75 Jill 50

Road Map Update DOVNAZL




Array Notation: To come in v22.0

[JAPLAN to format and execute array notation

Enhance system functions to use namespace notation

OSIGNAL (EN:11 o EM:'USER ERROR'
¢ Message:'problem between screen and chair')

ONEW 'Timer' (Active:0 ¢ Interval:500)

53 Road Map Update DOVNAZL
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APL Libraries

¢ Add language support for loading modules
(OIMPORT)

¢ Simplify the package manager for APL (Tatin)

Add a command-line interface to install
packages

¢ Write more packages
¢ Find a way to get YOU to write packages

Road Map Update

&

DOVNAZL
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Parallel / Async Operator ||

¢ Implement a primitive operator || which can invoke

functions asynchronously
e A future is immediately returned (as with isolates today)

e The interpreter will block automatically if the value is used and has
not materialised.

¢ Multiple architectures will be supported simultaneously
e |Isolates (remote processes w/TCP sockets)
e "Green threads" (as the existing & operator)

e Multiple interpreters running on separate O/S threads within the
same process

Road Map Update

Peter Mikkelsen

John Daintree

DOVNAZL
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Compilation

The || operator will support parallelism
using multiple interpreters

Effective use of GPUs
requires a compiler

Enter codfns
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