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Ascending Hayakawa’s Ladder of Abstraction

“We’re all kind of mini-CEOs at this point”
Guillermo Rauch, Vercel

“You’re supposed to build a system that 
prompts itself”

Daisy Hollman, Anthropic

“Go make $1 million on a retail web platform 
in a few months”

The new Turing test
Mustafa Suleyman, CEO Microsoft AI
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Just published: our RAMP research

https://arxiv.org/abs/2608.25241

● 509 repositories analysed

● We tracked AI adopters and 
lookalike non-adopters 
month by month, and 
measured the adopters' 
change over and above the 
non-adopters

● Stratified based on config:

○ L1 236
○ L2 210 
○ L3 23
○ L4 40
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AI adoption effects
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Isolated fixes != maintenance

Pylint Score

Maintainability Index
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On every deposit, withdrawal or transfer, the amount is parsed 
into a floating-point double, then moved into a two-decimal 
field with no rounding so it truncates toward zero.

Is this a defect or intentional behaviour?

IBM Bank of Z: bug or behaviour?

Sample banking application 
written in COBOL.

30k lines of COBOL
700 lines of Assembler
0 tests

C O B O L
https://github.com/IBM/Bank-of-Z

https://github.com/IBM/Bank-of-Z
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Open source core banking 
application written in Java.

850k lines of Java
540k lines of application code
310k lines of tests

When a loan product's payment AllocationType is 
configured, unrecognised rule names are parsed to ‘null’. The 
validator only checks that there are 12 distinct entries, so a 
typo e.g. DUE_PRINCIPLE for DUE_PRINCIPAL is accepted as 11 
real types plus a null, resulting in runtime exceptions.

A validated configuration causes payments to fail

Apache Fineract bug: how to resolve?
https://fineract.apache.org/

https://fineract.apache.org/
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Specs as oracle

✘

✘

?

component Posting
  entity Post
  state entered(Post) : Money
  state stored(Post)  : Money

  invariant rounds_in_customers_favour means every p ::
    stored(p) >= entered(p) and stored(p) - entered(p) < 0.01
end

posting.allium

component AllocationConfig
  entity AllocationType
  entity Entry
  state entry_type(Entry) : AllocationType

  invariant completeness means every a : AllocationType ::
    some e : Entry :: entry_type(e) = a
  invariant distinct_types means every e1 : Entry :: every e2 : Entry ::
    (entry_type(e1) = entry_type(e2)) implies (e1 = e2)
end

allocation_config.allium
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Code

Property-based tests

Specs

{}

Test plan

>_

Analyse traces

Stochastic generation

Deterministic

{
  "obligations": [
    {
      "category": "vacuity",
      "construct": "a trace/state with at least one `AllocationType` (non-empty population)",
      "expect": "holds",
      "from": "every a :: ...",
      "obligation": "`completeness` is checked against a non-empty population, not vacuously true",
      "oracle": "the quantified body is evaluated at least once (population >= 1)",
    },
    {
      "category": "safety",
      "expect": "holds",
      "obligation": "invariant `completeness` holds: some e : Entry :: entry_type(e) = a",
      "oracle": "some e : Entry :: entry_type(e) = a",
    },
    {
      "category": "vacuity",
      "construct": "a trace/state with at least one `Entry` (non-empty population)",
      "expect": "holds",
      "from": "every e1, e2 :: ...",
      "obligation": "`distinct_types` is checked against a non-empty population, not vacuously true",
      "oracle": "the quantified body is evaluated at least once (population >= 1)",
    },
    {
      "category": "safety",
      "construct": "a state with entry_type(e1) = entry_type(e2) true",
      "expect": "holds",
      "from": "distinct_types: entry_type(e1) = entry_type(e2) implies e1 = e2  [implication]",
      "obligation": "`distinct_types` holds when its antecedent is true",
      "oracle": "e1 = e2",
    },
    {
      "category": "boundary",
      "construct": "a state with entry_type(e1) = entry_type(e2) false",
      "expect": "holds",
      "from": "distinct_types: entry_type(e1) = entry_type(e2) implies e1 = e2  [implication]",
      "obligation": "`distinct_types` is vacuously satisfied when its antecedent is false",
      "oracle": "e1 = e2 is not required",
    }
  ]
}
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Can AI infer requirements?

https://github.com/juxt/allium-trials

3 tasks, based on 3 Apache Fineract subsystems: loan allocation, loan schedule, savings interest.
Unseen requirements were based on real Fineract config options, not invented gotchas.

3 tasks  |  14 hidden requirements  |  3  attempts  |  Score is mean % of requirements captured

Spec Kit AI Unified 
Process

Superpowers Allium Vanilla AIBMad Tessl

https://github.com/juxt/allium-trials
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Not reliably: requirements must be explicitly captured

Loan Allocation Loan Scheduling Savings Interest

Skill 1 2 3 1 2 3 1 2 3 Total % Qs (avg)

Tessl 11 8 8 14 8 9 7 5 8 61.9% 6.9

Superpowers 8 13 8 9 7 10 5 10 9 62.7% 9.6

Kiro 9 10 11 9 8 9 8 8 8 63.5% 9.8

Vanilla prompt 10 13 9 12 9 10 6 7 6 65.1% 8.9

Spec-kit 11 10 12 8 9 10 8 9 6 65.9% 13.4

BMAD 12 11 11 11 11 8 6 9 7 68.3% 14.0

AIUP 11 11 10 11 11 10 8 9 8 70.6% 13.7

Allium 14 11 13 13 14 14 12 11 13 91.3% 22.0

Table shows how many off-default requirements were elicited by the skill across 3 separate candidate 
tasks, 3 runs each task. All counts out of 14.
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Requirements capture skills make different trade-offs

● LIMIT: Maximum 3 [NEEDS CLARIFICATION] markers total

● you MAY ask up to TWO more... Do not exceed five total questions

● Maximum of 5 total questions across the whole session

● Make informed guesses

Others

Allium

● Ask for the result shape directly, field by field. 'What must this return or 
report, exactly, every field?' Get the complete list, not a representative one.

● Thresholds and limits. Minimums, maximums, caps, and tolerances below 
which something is waived, ignored, or treated as nothing.

● Do not accept 'yes' without specifics. 'You said yes, candidates can 
reschedule. How many times? Is there a limit? What happens after that?'
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Clarifying requirements is hard, but necessary
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Fineract bug: after any reversal or backdated 
change, transaction history is replayed to 
recompute balances. Overpayments are ignored.

A reversed overpayment results in a fresh debt

Metamorphic properties

component LoanReplay
  entity Run
  state id(Run)             : Number
  state baseline(Run)       : Number
  state balance(Run)        : Number
  state chargeback_fee(Run) : Number

  invariant reversing_a_payment_never_costs_the_customer means
    every run : Run :: every baseline_run : Run ::
      (baseline(run) = id(baseline_run))
        implies (balance(run) - chargeback_fee(run) <= balance(baseline_run))
end
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Bret Victor’s ladder of abstraction

https://worrydream.com/LadderOfAbstraction/
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Grab a copy! juxt.pro/ai-radar
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trusted engineering partner for digital transformation

Thank you

Get Allium:

https://allium-lang.org

http://github.com/juxt/allium

http://github.com/juxt/allium

