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Dvalog and Al

Worth stating plainly: a load-bearing seam — Claude

Stefan Krliger




Dyalog and Al

Topics for today
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Dyalog and Al

Topics for today

® State of the Al nation (from an APLer's perspective)
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Dyalog and Al

Topics for today

® Al agents for the developer workflow
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Dyalog and Al

Topics for today

® Models, tooling
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Dyalog and Al

Topics for today

® Al risks, hopes, fears
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Dyalog and Al

Topics for today

+ What's Dyalog doing with Al?
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Eine neuer Studie zufolge besteht in Deutschland ein groRes Misstrauen gegentiber Kiinstlicher Intelligenz. Das sind
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Hegseth wants Pentagon to dump
Anthropic's Claude, but military users
say it's not so easy

By Mike Stone, Alexandra Alper and Raphael Satter
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Features / Anthropic calls Mythos Al too dangerous for humans, is it real or a marketing stunt?

i CYE Anthropic calls its Mythos Al too dangerous
for humans, is it real or another marketing

stunt?

i Home Anthropic has a new Al model called Mythos. But the company believes that Mythos is

@ s . way too powerful for humans and hence so far only a few companies have been given
access to it. Is it something real or just a marketing stunt? We explore.
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Anthropic is once again riding the headlines, and this time, the buzz isn't about
Specials Ry the standard Claude Al. It's about a new, unreleased model called Mythos, which
o) Videos the company claims is not just immensely powerful, but is capable of

independently discovering security flaws and turning them into working

B Short Videos

cyberattacks. It is apparently so good that Anthropic is calling Mythos too

dangerous to be released to the public, and the US government is worried that
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this Al model may break digital security locks that banks and others use.
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more
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State of the Al nation

>vaLoC ]
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State of the Al nation

® Models got better: "Nov '25 inflection point” -- Simon Willison
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State of the Al nation

® Models got better at APL: enable APL evaluation
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State of the Al nation

An LLM agent runs tools in a
loop to achieve a goal

® Agents: the CLI is back!
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State of the Al nation

+ Agentic safety matters
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Model improvements

Smarter, not bigger

® Significant improvements in coding performance: no signs of plateauing out

>vaLoC ]
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Model improvements

Smarter, not bigger

® Autonomy the goal

>vaLoC ]




Model improvements

Smarter, not bigger

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

Smarter, not bigger

4+ "Too dangerous for humans" - genuine concern or marketing stunt?
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Model APL improvements

Smarter, not bigger

® Give an LLM the ability to evaluate APL, and it will write correct APL code
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Model APL improvements

Smarter, not bigger

® It will even write [JWC, integrate C-libraries with [JNA
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Model APL improvements

Smarter, not bigger

+ Does it write APL like a pro? No. Is it better at Python? Yes.

>vaLoC ]
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Evaluation unlocks fluency

SYALOC ]
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Current ChatGPT (web)
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Ready when you are.

Tell me what it does and how it works:
3 (ppl,0p~F+.,%x01-0%) L
in Dyalog APL
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Tell me what it does and how it works: 3 (pp1,0p<+*01-0%) 4 In
Q Dyalog APL

It produces a 3-by-4 array of alternating 1 @ values:

<> apl

3 (ppl,0pXk+.ko1—0%) 4
1010
1010
1010

The expression is a tacit function. The easiest way to understand it is from the inside out.

1. The arguments
<> apl @)
3 (...) 4

So:

<> apl @

o « 3
w e« 4

The intended final shape is therefore 3 4 .
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*

on the command line

Tool for calling Dyalog

Claude Code + Opus 5.5 + dyalog-script

SYALOC ]




Tell me what 1t does and how i1t works:
3 (ppl,0pR+.%o1-2%) 4
in Dyalog APL

® Skill(dyalog-script)
|  Successfully loaded skill

® Evaluating the APL train and parts
L $ /usr/local/bin/dyalogscript /dev/stdin <<'EAPL'

fe(ppl,0pR+.%o1- %)
re<d T 4

“pr

r

€3(H+.%o1-°%)4

(2 f 3)=0e=%13

EAPL

* Sprouting.. (27s - o 1.6k tokens -
|l Tip: Press Shift+Enter to send a multi-line message

)

/Users/stefan/work/tmp/demol
»» auto mode on (shift+tab to cycle) - ¢« for agents



Tell me what 1t does and how 1t works:
3 (ppl,0p~+.%c1-°%) 4
1n Dyalog APL




® Skill(dyalog-script)

| Successfully loaded skill




® Evaluating the APL train and parts

| $ /usr/local/bin/dyalogscript /dev/stdin <<'EAPL
fe(ppl, OpR+.%o1-o %)
red T 4

“pr

er

€3(H+.%x01-2%)4

(2 f 3)=0e=%13

EAPL




® It builds a rank-3 identity array with side 4: a 4x4x4 Boolean cut

indices are equal, and 0s everywhere else. In general, o f 0 glvec
w. I ran 1t in Dyalog 21.0 and got shape 4 4 4 with 1s only at [1
3x3 1dentity matrix oe.=~13.



Why 1t works

- Diagonal step: in row-major order, moving from [i;i:;i] to [i+1;i+1
elements. In general the step is +/w*0,10-1.

- The pattern: the train builds a vector of one 1 followed by step-1
which 1s exactly what w +.% 1 o-1 computes.

- Cycling: reshape p repeats the pattern to fill the w w .. w shape.
21, 42 and 63, which are the maln diagonal.
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Evaluation really helps

® Claude figured out what the expression does
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Evaluation really helps

® Correct explanation

>vaLoC ]
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Evaluation really helps

® Breaks down into small pieces, similar to how a human would

>vaLoC ]
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Evaluation really helps

4+ Tests different inputs and analyses the results

>vaLoC ]
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Writing is harder than explaining
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What's the shortest fully tacit Dyalog APL expression
that evaluates to 1 if called monadically, and 2 if called
dyadically?

SYALOC ]




* The shortest fully tacit Dyalog APL expression for this behavior is:

missing In a tacit train (specifically a 3-prong fork).

andles "padding" and "identity" when arguments are

Syntax Execution Result

Monadic (f g h) Y (f Y) g (hY) (4Y) + (8 p 1Y)

Dyadic X (f g h) Y (X fY) g (XhyY) (X 4Y) + (X8p 1Y)
H Export to Sheets 1L

Breaking down the components

1. 4 (Left):
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@ f « #,0c

- ® Shortest Tacit Valence Detector in Dyalog APL

#,0c — 4 glyphs. *
How it works
The expression is a 2-train (atop): # atop the derived function ,0c.

,0c — the © (over) operator applies < (enclose) to each argument, then feeds the

- Monadically: ,(cw) — ravel of an enclosed scalar - a 1-element vector
- Dyadically: (ca),(cw) — catenate two enclosed scalars - a 2-element vector

# (tally) then counts the length: 1 or 2.

The key insight is that , has different monadic (ravel) and dyadic (catenate) def
forwarding to ,. The © ensures both arguments are always scalars, so ravel alway:

exactly 2.

Verification

f 42

10 f 42

SRS NE NG EN L VAW Rl 18 main* ) X O0A0 W1 e Updateis ready, click to restart.
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®

® Shortest Tacit Valence Detector in Dyalog APL

#,0c — 4 glyphs. é

How it works

The expression is a 2-train (atop): # atop the derived

,0c — the © (over) operator applies < (enclose) to each

- Monadically: ,(cw) — ravel of an enclosed scalar =+ a
- Dyadically: (co),(cw) — catenate two enclosed scalars

# (tally) then counts the length: 1 or 2.

The key insight is that , has different monadic (ravel)
forwarding to ,. The < ensures both arguments are alway



Image Registration using Multiresolution British Machine Vision Conference 319
Frequency Domain Correlation

“\822
Stefan Kriiger and Andrew Calway o <
Department of Computer Science SRS BB
University of Bristol AT Sas% / 0
Bristol BS8 1UB D e “
[stefan|andrew]@cs.bris.ac.uk
Abstract Figure 2: Angular segmentation of the magnitude spectra.
This paper describes a correlation based image registration method which is der th , ¢ AT then th s in th
able to register images related by a single global affine transformation or by under the action 0 » then the centroids in the segments
a transformation field which is approximately piecewise affine. The method 0 0) — S 15 (3] d / o NS 3
has two key elements: an affine estimator, which derives estimates of the six i(Bin, 0i2) = & |2:(@)| dio ()] dds (3)
affine parameters relating two image regions by aligning their Fourier spectra A(fi1,6:i2) A(0i1,0:2)
prior to correlating; and a multiresolution search process, which determines are related by
the global transformation field in terms of a set of local affine estimates at i1 (011,012) = AT [i5(621,65) (4)

appropriate spatial resolutions. The method i1s computationally efficient and

performs well for a range of different images and transformations To determine all four elements of A requires at least two such correspondences. The

simplest way of doing this and one which makes full use of the available data is to use
two segments which partition an oriented half plane, ie A(6;1,60;2) and A(0;2,60;1 + 7),

1 Introduction as illustrated in Fig. 2. This gives a ‘centroid pair’ for each spectra and hence two vector
equations such as that in eqn (4), enabling all the elements of A to be found.

Image registration is an important area of Computer Vision and Image Processing

involves determining the transformation which will map pixels in one image to their 3.2 Equivariant segments
responding or matching pixels in one or more related images, where the latter are diffe . . . . . .
views and/or different time frames of the same scene or object, for example. The nee Given two spectra to be aligned, it remains to determine the segment angles 6;; and 05 in

order to compute the centroids. Two criteria can be identified:

1. That each segment should contain significant energy corresponding to distinct im-
age structure in the spatial domain; and

2. That the segments be defined in terms of a measure which is invariant under the
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Stateful development

® dyalog-script unlocks fidelity, but is of little help with a real Dyalog APL app

>vaLoC ]
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Stateful development

® For that we need a stateful, persistent connection

>vaLoC ]
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Stateful development

® Several possible solutions

>vaLoC ]




Stateful development

® Several possible solutions

® Ride port (lots of people rolling their own here)

>vaLoC ]
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Stateful development

Dyalog's Rem@

® Rideport (lots of people rolling their own solutions here)

® Several

>vaLoC ]
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Stateful development

® Several possible solutions

® Other socket listener

>vaLoC ]
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Dvalog VS Code Extension

Martina Crippa, Gilgamesh Athoraya

>vaLoC ]




Dyalog VS Code Extension

Martina Crippa, Gilgamesh Athoraya

® Experimental integration: full debugger support, multiple sessions, doc viewer etc

>vaLoC ]




Dyalog VS Code Extension

Martina Crippa, Gilgamesh Athoraya

® Allows human and LLM to share a persistent Dyalog APL session

>vaLoC ]




Dyalog VS Code Extension

Martina Crippa, Gilgamesh Athoraya

® Add Link and we end up with a very dynamic workflow for Al-assisted development

>vaLoC ]




Dyalog VS Code Extension

Martina Crippa, Gilgamesh Athoraya

® https://github.com/dyalog-labs/vscode-apl

>vaLoC ]
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I @ Code File Edit Selection View Go Run Terminal Window Help = & B HB ® 2 B DO o3 = e Mon28Sep 15:19

) @

@ Explorer * Claude Code X ¥ ++v &

v workshop
Q collatz.aplf Claude Code v2.1.283

' Opus 5.5 with xhigh effort - Claude Team
Zp geinoLat ~/work/tmp/isolates/workshop
primes.aplf

@ README.md
& splits.aplf
E% - time.aplf
Cﬂ > mry "write a test for <filepath>"
® > Outline

s Timeline /Users/stefan/work/tmp/isolates/workshop
* »» auto mode on (shift+tab to cycle) - « for agents
=) Problems APL Debug Console Terminal Ports Spell Checker X

Session 1 +
QC] Disconnected Connect Clear Interrupt
i

APL—X?@!E?O*OrL_LTI<5=2>¢E¢VA\7R~¢QG€F}1I—EL-IC3HU\7‘E
o s ¥V AtV « > 00 ¢ 5 BOEH " Hd w ~ *x 8 o V A o ' o . g o + @ / \ , . &
§3 0O Enter APL expression...
10@=C06H0 " SNEO % 0 - Q0 CLEBEEELEEEOE BEE T
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Console Agents + Link = Q@

® Good match for Link-driven workflows
® Already watching for changes = fast feedback loop

@ No Ul overlays or chat panels in the Dyalog environment

OVNA Fall 2025

A DYALOG USER MEETING
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Console Agents + Link = Q@

® Good match for Link-driven workflows
® Already watching for changes = fast feedback loop

+ No Ul overlays or chat panels in the Dyalog environment

OV NA Fall 2025

A DYALOG USER MEETING
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Agentic Safety

® Agents, such as Claude Code, broadly have good safety records

>vaLoC ]
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Agentic Safety

® ...until they don't. Take steps to control the blast radius

>vaLoC ]
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Agentic Safety

® Granting an LLM agent unfettered access to your systems is ill-advised

>vaLoC ]
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Agentic Safety

® Run agents in containers or sacrificial VMs
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Agentic Safety

4+ Use "auto" mode

>vaLoC ]
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Agentic Safety

® Malice unlikely

>vaLoC ]
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Agentic Safety

® Reward hacking: continuously

>vaLoC ]
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“We just
have to cut
the balls
in half.”

Marcel :_nga(sk [
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Agentic Safety

® Reward hacking: continuously

>vaLoC ]
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Agentic Safety

® Tool calling mistakes unusual, but they do happen

>vaLoC ]
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Agentic Safety

4+ Over-eagerness breaching guardrails: daily

>vaLoC ]
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Ox
O—'.
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Ran perl -e

h 1'f}t : Ao oIl 1,C rbelmoocvke d1etl evt11 an gp at thc% gteonoe lriantge da - a/ S iX

'unlink glob g(vscode-extension/*.vsix)'

SYALOC ]
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‘{?2, h 1'L‘t 3 dp oIl iC rbelmOvake d1etl evt11 an gp at thceh gteonoe lriantge da - a/ S i X

tinué.

Ran perl -e

'unlink glob g(vscode-extension/*.vsix)'

SYALOC ]
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t1 é.

Ran perl -e

h 1r3t : Ao oIl 1,C rbelmoocvke d1etl evt11 an gp at thc% gteonOe lr1.antge da - a/ S iX

'unlink glob g(vscode-extension/*.vsix)'

SYALOC ]
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'Human approves is the least secure

SYALOC ]
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Al adoption in the APL world

SYALOC ]




Al adoption in the APL world

® Dyalog APL customers are doing amazingly creative things with LLMs

>vaLoC ]
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Al adoption in the APL world

® ...doubling down on APL, not excising it

>vaLoC ]




Al adoption in the APL world

® Productivity tool for developers, not a bottom line improver

>vaLoC ]




Al adoption in the APL world

® Embrace it: it will happen anyway, side of desk

>vaLoC ]
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Will LLMs make APLers obsolete?

SYALOC ]
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Will LLMs make APLers obsolete?

>vaLoC ]




87

Will LLMs make APLers obsolete?

® No, quite the opposite

>vaLoC ]




Will LLMs make APLers obsolete?

® LLMs makes experienced people more effective

>vaLoC ]




Will LLMs make APLers obsolete?

® ...itdoes not turn interns into seniors

>vaLoC ]




Will LLMs make APLers obsolete?

4+ LLMs makes it easier to do more with APL, especially integration

>vaLoC ]
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Is the Al bubble about to burst?

SYALOC ]
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Is the Al bubble about to burst?

>vaLoC ]




Is the Al bubble about to burst?

® Outsourcing your thinking has obvious systemic risks

>vaLoC ]




Is the Al bubble about to burst?

® Governments may decide that Al is "too dangerous"” for "non-citizens"

>vaLoC ]




Is the Al bubble about to burst?

® Investors may suddenly demand return

>vaLoC ]




Is the Al bubble about to burst?

4+ Counters: signs of commoditisation, fungible providers, open-weight models

>vaLoC ]
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Dyalog's thinking

SYALOC ]




Dyalog's thinking

All killer. No filler — Claude

Al is here to stay, like it or not
We want to make it easy to work with Dyalog in agentic workflows
Hard at work improving our overall Al literacy internally

...but we're NOT becoming an "Al company"
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Grok 4.5

e

W

emini 3.6 Flash  Gemini 3.7

Grok 4.6

ash

Grok 4.7

>vAaLoC ]
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