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ImandraX is the core automated reasoning engine powering
the Imandra stack.

It combines symbolic execution, novel decision procedures
(lifting of SMT to a Higher-Order Logic with recursion and
induction), automated and interactive theorem proving,

Counter model:

model checking, and region decomposition to analyze
software and formal models at scale.

ImandraX can be used directly through Python APls, the VS
Code extension, or integrated into higher-level products
and Al-agent workflows.

ra

let stack : int list = [1708] 7™°

Invariant

See www.imandrax.dev for more info.




Codelogician: Logical Reasoning for Al Coding Agents

Codelogician makes Al coding agents structure their reasoning
in logic and uses ImandraX to systematically analyze what the
code can actually do. So you catch edge cases, surface hidden

Chat

Prompts ‘

behaviors, and ship with confidence instead of guesswork.

- LLM + Codelogician

-- anthropic/ claude-opus-4.6

-- anthropic/ claude-sonnet-4.5
-- google/ gemini-3-pro-preview
-- openai/gpt-5.2

State Space
Estimation

LLM + CodelLogician

Control Flow

Coverage v
Understanding

Completeness

Probability

Logical artifacts

Edge Case
Detection

Direction
Accuracy

« Reasoning engine explores behavior
« Artifacts expose boundaries and edge cases

Decision
Boundary

Outcome
Precision

Codelogician turns Al coding from “looks right” into “behavior understood.”
See www.codelogician.dev for more info.

Code

« Decision logic is formalized

With CodelLogician

CodeLogician™

BY IMANDRA

Mathematical

Logic Logical Al

—

=

« State machines and workflows

« Financial and rule engines

Access control and policy systems
Distributed system coordination
Complex integration logic



Pones: computable governance

TraceHub is an online environment for storing, editing, analyzing,
and governing reasoning traces produced by Al agents.

Instead of treating agent execution as opaque prompt logs,
TraceHub structures reasoning into analyzable artifacts
connected to:

« code,

« specifications,

« policies,
- verification goals,
« proofs,

« counterexamples,
« and generated tests.

Reasoning traces become:

« inspectable,

« searchable,

- enforceable,

« replayable,

« and mathematically analyzable.

Ponens enables “glass-box” governance for Al-assisted
engineering workflows.

www.ponens.dev

TraceHub

l & FORMAL REASONING POWERED BY X IMANDRAX

Formalize: updated flow
with 3DS + high-risk
extend the IML model with new features:
RequiresAction status, 3DS flags,
approval_count, high_risk requiring 2
approvals

TRANSPARENT

(% Fixed capture + new may_capture
with 3DS/approval checks *)
let reaunired annr...

[ AN

transparent formalization —> 6
new/updated IML symbols

« bug_fix_applied

« original_im1l_model

updated_iml_model -

~

& ¢ Define: 7 amount invariant
properties (one per
transition)

verify that EVERY transition function

preserves the amount invariant

T create preserves amounts |

| T confirm preserves amnunt5|

I three ds preserves amounts ]-

7 verify goals defined, one per
transition function

« updated_iml_model ' all_amount_vgs -

1 Verify: all 7 amount
invariants - PROVED

after the fix, all transition functions
preserve the amount invariant

[ create preserves amounts ]

[ confirm preserves amnunts]

[ three ds preserves amounts ]-

proved — all 7 amount invariants
hold

« all_amount_vgs | amount_invs_proved -

¢ Define: 3DS blocks
authorization until
completed

new feature property: if 3DS is required

but not completed, confirm must move to

RequiresAction, not Authorized

let goal_3ds_blocks_authorization
(0o: order) =

n.status =
verify: 3DS gates authorization
flow

« updated_iml_model | 3ds_block_vg -

it Verify: 3DS blocks
authorization - proved

confirmed: 3DS challenge properly gates
the authorization flow

proved by T_deduction

« 3ds_block_vg | 3ds_block _proved -

& Define: high-risk needs 2

approvals before capture
new feature property: high-risk orders with
fewer than 2 approvals must not reach
Captured status

let
goal_high_risk_needs_two_approvals
(amt: int) (0: order) =

verify: high-risk capture requires
2 approvals

« updated_iml_model || high_risk_vg -

reasoning_required_for_high_stakes_changes

Edits to payment or risk modules must be justified by prior formal reasoning artifacts in the dependency chain

MODULE | [ REASONING_REQUIREMENT

EditFile action 5 has proved verification results (a10, a16) in its dependency chain

Evidence: actions #22, #28
Evidence: artifacts alo, alé

action_type: path_matches_any:

G EditFile a high_stakes_path -+ Pcpain VerificationResult proved v sat

v Decomposition
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Imandra Protocol Language

Imandra Protocol Language (IPL) is a formal DSL for expressing
complex financial APIs, workflows, and protocol behavior.

IPL models define: message schemas, validity conditions, state

transitions, response logic, internal events, and operational
constraints.

IPL models compile into IML and become analyzable by ImandraX.

® | ® IMANDRA

IPL Model @’

TS ]

messages System State

I «—— = Actions O
— - I Internal

Outbound
<

messages

Events

filledQty : Qty = 0.90;

current_time : UTCTimeOnly = UTCTimeOnly (8, @, @, None);

opening_time : UTCTimeOnly = UTCTimeOnly (8, @, @, None);
closing_time : UTCTimeOnly = UTCTimeOnly (16, @, @, None);

receive ( msg : NewOrderSingle ) {

om (msg, state) I
x = state.Price

if x == 0.0 then retur

=2 return
state.LeavesQty = msg. == .

state.live_order =
nd ExecutionReport {
state with

ExecID = "";
ExecType = ExecType.New;

+ MoufirdarCinnla raiartDascan + e

@ | ® IMANDRA

& simulator 7 Imandra Protocol
Language
[ ]
@l Audit < /[ Q)\
[
o

£ Model Checking &«

See www.ipl.dev for more info.

req Side valid when it != Side.Redeem

req TransactT This message is assumed to be fro
eq OrdType v e from FIX_4_2; to avoid ambiguit
req HandlInst name for example "message FIX_4_
req Symbol

FIX message tag: 8 ; Ti

req OrdStatus

&3 Automated Test
Case Generation
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