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Dyalog and AI
Topics for today

⬢ State of the AI nation (from an APLer's perspective)

⬢ AI agents for the developer workflow

⬢ Models, tooling

⬢ AI risks, hopes, fears

✦ What's Dyalog doing with AI?
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An LLM agent runs tools in a 
loop to achieve a goal



State of the AI nation

⬢ Models got better: "Nov '25 inflection point"-- Simon Willison

⬢ Models got better at APL: enable APL evaluation 

⬢ Agents: the CLI is back!

✦ Agentic safety matters
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Model improvements
Smarter, not bigger

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

⬢ Autonomy the goal

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

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

⬢ Give an LLM the ability to evaluate APL, and it will write correct APL code 

⬢ It will even write ⎕WC, integrate C-libraries with ⎕NA

✦ Does it write APL like a pro? No. Is it better at Python? Yes.
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Evaluation unlocks fluency
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Current ChatGPT (web)
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Tell me what it does and how it works: 

       3 (⍴⍴1,0⍴⍨⊢+.*∘⍳-∘≢) 4 

in Dyalog APL
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Claude Code + Opus 5.5 + dyalog-script
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Tool for calling Dyalog 
on the command line
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Evaluation really helps

⬢ Claude figured out what the expression does

⬢ Correct explanation

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

✦ Tests different inputs and analyses the results
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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?
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Donors←{
    levels←⍺ ⋄ p←⍵ ⋄ m←≢p ⋄ offsets←0,+\{≢0⊃⍵}¨levels
    Visit←{
        d←0⊃⍵ ⋄ id←1⊃⍵ ⋄ live←2⊃⍵ ⋄ src←3⊃⍵ ⋄ r←4⊃⍵ ⋄ t←5⊃⍵
        a←6⊃⍵ ⋄ b←7⊃⍵ ⋄ known←8⊃⍵ ⋄ dep←9⊃⍵ ⋄ ch←⊃levels[d]
        s←0⊃ch ⋄ c←1⊃ch ⋄ mt←2⊃ch ⋄ ma←3⊃ch ⋄ mb←4⊃ch ⋄ mk←11⊃ch
        q←⍸live ⋄ j←id[q] ⋄ src[q]←offsets[d]+j ⋄ dep[q]←d
        r[q;]←c[j;] ⋄ t[q;]←mt[j;] ⋄ a[q;;]←ma[j;;] ⋄ b[q;]←mb[j;] ⋄ known[q]←mk[j]
        quadrant←(2×p[q;0]≥c[j;0])+p[q;1]≥c[j;1]
        rank←(+\s)-1 ⋄ id[q]←(4×rank[j])+quadrant ⋄ live[q]←s[j]
        (d+1) id live src r t a b known dep
    }
    st←Visit⍣(≢levels)⊢0 (m⍴0)(m⍴1)(m⍴0)(m 2⍴0)(m 2⍴0)(m 2 2⍴0)(m 2⍴0)(m⍴0)(m⍴0)
    (source:3⊃st ⋄ ref:4⊃st ⋄ mov:5⊃st ⋄ a:6⊃st ⋄ b:7⊃st ⋄ known:8⊃st ⋄ depth:9⊃st)
}
Choices←{
    levels←⍺ ⋄ c←0⊃⍵ ⋄ own←1⊃⍵ ⋄ side←2⊃⍵ ⋄ n←3⊃⍵ ⋄ m←≢c ⋄ j←4/⍳m
    direction←side××c-own
    points←own[j;]+direction[j;]×(4×m)2⍴0 0 0 1 1 0 1 1
    valid←∧/(points≥-n÷2)∧points<n÷2 ⋄ where←⍸valid
    donors←levels Donors valid⌿points
    ids←(4×m)⍴¯1 ⋄ ids[where]←donors.source
    unique←,({(⍵≥0)∧(⍳4)=⍵⍳⍵}⍤1) m 4⍴ids
    selected←⍸unique ⋄ lookup←(4×m)⍴0 ⋄ lookup[where]←⍳≢where ⋄ keep←lookup[selected]
    owner←⌊selected÷4 ⋄ dr←donors.ref ⋄ dt←donors.mov ⋄ da←donors.a ⋄ db←donors.b
    src←donors.source ⋄ dep←donors.depth ⋄ known←donors.known
    target←dt[keep;]+db[keep;]+da[keep;;]+.×⍤2 1⊢c[owner;]-dr[keep;]
    (owner:owner ⋄ slot:4|selected ⋄ source:src[keep] ⋄ sourceDepth:dep[keep] ⋄ mov:target ⋄ a:da[keep;;] ⋄ known:known[keep])
}
MultiRegister←{
    cfg←⍺ ⋄ r←0⊃⍵ ⋄ t←1⊃⍵ ⋄ n←⊃⍴r
    good←((⍴r)≡n n)∧(⍴r)≡⍴t
    (~good)∨(n<16)∨(n<cfg.min)∨(cfg.min<8)∨(2|cfg.min):'Use equal square images ≥16 and even min ≥8' ⎕SIGNAL 11
    depth←2⍟n÷cfg.min
    depth≠⌊depth:'Image side / min must be a power of two' ⎕SIGNAL 11
    data←(FT r)(FT t)cfg.highpass
    centres←1 2⍴0 ⋄ pair←data Spectra centres centres n
    front←(ref:centres ⋄ mov:centres ⋄ a:1 2 2⍴1 0 0 1 ⋄ known:,0 ⋄ f:0⊃pair ⋄ g:1⊃pair ⋄ condition:2⊃pair ⋄ side:n ⋄ owner:,0 ⋄ slot:,0 ⋄ source:,0 ⋄ sourceDepth:,0)
    Step←{
        st←⍵ ⋄ f←st.front ⋄ chunks←st.chunks ⋄ d←st.depth ⋄ m←≢f.ref
        fs←f.f ⋄ gs←f.g ⋄ prior←f.a ⋄ condition←f.condition ⋄ owner←f.owner ⋄ h←≢owner
        fits←{((fs[owner[⍵];;])(gs[⍵;;])(condition[⍵])) Fit prior[⍵;;]}¨⍳h
        cells←(4×owner)+f.slot ⋄ scores←(4×m)⍴¯2 ⋄ scores[cells]←2⊃¨fits
        sources←(4×m)⍴¯1 ⋄ sources[cells]←f.source ⋄ index←(4×m)⍴0 ⋄ index[cells]←⍳h
        slot←({⊃⍸⍵=⌈/⍵}⍤1)m 4⍴scores ⋄ winner←index[(4×⍳m)+slot] ⋄ fits←fits[winner]
        a←m 2 2⍴∊0⊃¨fits ⋄ b←m 2⍴∊1⊃¨fits ⋄ peak←2⊃¨fits
        rankOK←3⊃¨fits ⋄ inherited←4⊃¨fits ⋄ fk←f.known ⋄ known←fk[winner]∨rankOK
        fm←f.mov ⋄ source←f.source ⋄ sourceDepth←f.sourceDepth ⋄ c←f.ref ⋄ t←fm[winner;] ⋄ j←4/⍳m
        delta←(f.side÷4)×(4×m)2⍴¯1 ¯1 ¯1 1 1 ¯1 1 1
        cr←c[j;]+delta ⋄ ct←t[j;]+b[j;]+a[j;;]+.×⍤2 1⊢delta
        window←n⌊f.side ⋄ rh←(0⊃data) High cfg.highpass×window ⋄ th←(1⊃data) High cfg.highpass×window
        rp←rh Spectrum cr window ⋄ tp←th Spectrum ct window
        cf←0⊃rp ⋄ cg←0⊃tp ⋄ rd←1⊃rp ⋄ gd←1⊃tp ⋄ ca←a[j;;] ⋄ grid←Grid window
        check←m 4⍴{((cf[⍵;;])(cg[⍵;;])grid) Zero ca[⍵;;]}¨⍳4×m
        accept←known∧(peak≥cfg.peak)∧∧/check≥cfg.check
        split←(~accept)∧f.side>cfg.min ⋄ unresolved←(~accept)∧~split
        chunk←(⊂split),(⊂c),(⊂t),(⊂a),(⊂b),(⊂peak),(⊂accept),(⊂unresolved),(⊂inherited),(⊂check),(⊂rankOK),(⊂known),(⊂source[winner]),(⊂sourceDepth[winner]),(⊂m 4⍴sources),⊂m 4⍴scores
        chunks[d]←⊂chunk
        ~∨/split:(front:(ref:0 2⍴0) ⋄ chunks:chunks ⋄ depth:d+1)
        keep←⍸4/split ⋄ nr←cr[keep;] ⋄ choices←((d+1)↑chunks) Choices nr (c[j[keep];]) f.side n
        co←choices.owner ⋄ alt←⍸choices.slot≠0 ⋄ tm←choices.mov
        ng←cg[keep[co];;] ⋄ nd←gd[keep[co]]
        extra←th Spectrum (tm[alt;])window ⋄ ng[alt;;]←0⊃extra ⋄ nd[alt]←1⊃extra
        next←(ref:nr ⋄ mov:tm ⋄ a:choices.a ⋄ known:choices.known ⋄ f:cf[keep;;] ⋄ g:ng ⋄ condition:rd[keep[co]]⌊nd ⋄ side:f.side÷2 ⋄ owner:co ⋄ slot:choices.slot ⋄ source:choices.source ⋄ sourceDepth:choices.sourceDepth)
        (front:next ⋄ chunks:chunks ⋄ depth:d+1)
    }
    Run←{st←Step ⍵ ⋄ (st.depth≥1+depth)∨0=≢st.front.ref:st ⋄ ∇st}
    state←Run (front:front ⋄ chunks:(1+depth)⍴⊂⍬ ⋄ depth:0)
    levels←state.depth↑state.chunks ⋄ sizes←{≢0⊃⍵}¨levels ⋄ total←+/sizes
    s←∊0⊃¨levels ⋄ dep←sizes/⍳≢sizes ⋄ side←n÷2*dep
    (split:s ⋄ parent:0,4/⍸s ⋄ cuts:0,+\sizes ⋄ depth:dep ⋄ side:side ⋄ window:n⌊2×side ⋄
        ref:total 2⍴∊1⊃¨levels ⋄ mov:total 2⍴∊2⊃¨levels ⋄ a:total 2 2⍴∊3⊃¨levels ⋄ b:total 2⍴∊4⊃¨levels ⋄
        peak:∊5⊃¨levels ⋄ accepted:∊6⊃¨levels ⋄ unresolved:∊7⊃¨levels ⋄ inherited:∊8⊃¨levels ⋄ check:total 4⍴∊9⊃¨levels ⋄ rankOK:∊10⊃¨levels ⋄ identified:∊11⊃¨levels ⋄
        sourceParent:∊12⊃¨levels ⋄ sourceDepth:∊13⊃¨levels ⋄ candidateParent:total 4⍴∊14⊃¨levels ⋄ candidatePeak:total 4⍴∊15⊃¨levels)
}
Warp←{
    tree←⍺ ⋄ im←⍵ ⋄ n←⊃tree.side ⋄ p←Grid n ⋄ s←tree.split ⋄ c←tree.ref ⋄ rank←(+\s)-1
    Step←{id←⍵ ⋄ q←(2×p[;0]≥c[id;0])+p[;1]≥c[id;1] ⋄ id+(s[id])×(1+(4×rank[id])+q)-id}
    id←Step⍣(⌈/tree.depth)⊢(n×n)⍴0
    a←tree.a ⋄ b←tree.b ⋄ t←tree.mov
    q←t[id;]+b[id;]+a[id;;]+.×⍤2 1⊢p-c[id;]
    n n⍴im Sample q
}
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Stateful development

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

⬢ For that we need a stateful, persistent connection

⬢ Several possible solutions

⬢ Ride port (lots of people rolling their own solutions here)
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Stateful development

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

⬢ For that we need a stateful, persistent connection

⬢ Several possible solutions

⬢ Ride port (lots of people rolling their own solutions here)

⬢ Other socket listener
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Dyalog VS Code Extension
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Dyalog VS Code Extension

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

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

⬢ Add Link and we end up with a very dynamic workflow for AI-assisted development

⬢ https://github.com/dyalog-labs/vscode-apl
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✦ No UI overlays or chat panels in the Dyalog environment

Console Agents + Link = 
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Agentic Safety

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

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

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

⬢ Run agents in containers or sacrificial VMs

✦ Use "auto" mode

67
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Agentic Safety

⬢ Malice unlikely

⬢ Reward hacking: continuously

⬢ Tool calling mistakes unusual, but they do happen

✦ Over-eagerness breaching guardrails: daily
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 I hit a policy block deleting the generated .vsix 
with rm, so I’ll remove it via patch tooling and 
continue.

Ran perl -e 'unlink glob q(vscode-extension/*.vsix)'
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'Human approves' is the least secure
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AI adoption in the APL world

⬢ Dyalog APL customers are doing amazingly creative things with LLMs

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

⬢ Productivity tool for developers, not a bottom line improver

⬢ Embrace it: it will happen anyway, side of desk
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Will LLMs make APLers obsolete?

⬢ No, quite the opposite

⬢ LLMs makes experienced people more effective

⬢ ...it does not turn interns into seniors

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

90
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Is the AI bubble about to burst?

⬢ Outsourcing your thinking has obvious systemic risks

⬢ Governments may decide that AI is "too dangerous" for "non-citizens" 

⬢ Investors may suddenly demand return

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

96
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Dyalog's thinking
All killer. No filler — Claude

⬢ AI 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 AI literacy internally

⬢ ...but we're NOT becoming an "AI company"
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