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Conceptual Loops for
Enterprise Document Al

Reduce uncertainty. Don’t waste experience.

Dr. Jordy Van Landeghem - Probably Approximately Human
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You might (hopefully) know me from ...

Document UnderstanDing of Everything (DUDE) ==

#non-answerable #abstractive

Q: In which year does the Net Q: How man’y attorneys are listed for
Requirement exceed 25,0007 the plaintiffs?

A: None A: Two

#list

Q: What are the Years mentioned in
Chart 1?

A: [2020, 2021, 2022]

#layout-navigating #graphic-intensive

Q: Are the margins of the page

uniform on all pages?
A: Yes

Page 1 Page 2

Page N

#multi-hop #layout-navigating

Q: From the list of Top 10 Key
Recovery Components, which is the
last component listed on the second
page?

A: Hope

#abstractive #graphic-intensive

Q: Does this document contain any
checkboxes?

A: No

Jordy Van Landeghem, Rubén Tito, tukasz Borchmann, Michat Pietruszka, Pawet Joziak, Rafat Powalski, Dawid Jurkiewicz, Mickaél Coustaty, Bertrand Ackaert, Ernest
Valveny, Matthew Blaschko, Sien Moens, Tomasz Stanistawek. Document Understanding Dataset and Evaluation (DUDE), [ICCV 2023])/ICDAR 2023


https://www.google.com/url?q=https://openaccess.thecvf.com/content/ICCV2023/papers/Van_Landeghem_Document_Understanding_Dataset_and_Evaluation_DUDE_ICCV_2023_paper.pdf&sa=D&source=editors&ust=1788111177111322&usg=AOvVaw2s16DrmbnrzPbjKxmcDPKS

Or more recently....

MADQA / Strategic Navigation or Stochastic Search? How Agents and
Humans Reason Over Document Collections

Y ' Y Q N,
'Q' ||l||
RETRIEVE

DECOMPOSE ANALYSE

QUESTION

Which lesson plan 3
suggests a lower instructor }

New Mexico

ratio: Firearms or New Justice System

Mexico Justice System?

COLLECTION
OF DOCUMENTS

Borchmann, t., Van Landeghem, J., Turski, M., Padarha, S., Kearns, R.O., Mahdi, A., Rogge, N., Fourrier, C., Han, S., Yao, H. and Llabrés, A., 2026.
Strategic Navigation or Stochastic Search? How Agents and Humans Reason Over Document Collections. [ICML 2026] (oral)


https://www.google.com/url?q=https://openreview.net/forum?id%3Dds3ZOevkwx&sa=D&source=editors&ust=1788111177221016&usg=AOvVaw0xNQJT9L1RbsiYPbSed6Io

Agenda

01

Reality checks from
industry

From benchmark performance to
production automation

Why f(x) = y stops being
enough, and why a loop is
needed at all

03

The inner loop The outer loop

1. Representation ° Experience & Feedback
2. Search e  Memory (remember,

3. Evidence promote, compile)

4. Action ° Don't waste experience

Where agents can help, one
uncertainty question per stage

Open Research frontier



Section 01

Reality checks

Traditional DocAl vs. Modern Requirements



Problem statement

Two very different objectives

DOCUMENT UNDERSTANDING

f(x) >y

Goal benchmark performance
Unit model / prediction
Accuracy primary metric

Failure wrong prediction

Logic mostly learned
Learning train — deploy

A benchmark asks, “Was the answer right?”

ENTERPRISE DOCUMENT Al

document — evidence — action — outcomes

Goal

Unit
Accuracy
Failure
Logic

Learning

automation + trust

end-to-end system

upper bound on automation

wrong + what happens next? (verify/trace/escalate)
prediction + rules + workflow

experience — feedback — improve

Production asks, “Can the process run reliably, cheaply, auditably, and at scale?”




What form does f(x) typically take?

VLMs

e extract via a single
model call

e Closed API
models &

open-weight ) )
models provenance": {

{
"value": "Extracted Data",

"confidence": 0.97,

"source page": 1,

"bounding box": [120, 45

=mime type)




OBSERVED SILENT FAILURE

Is VLM(Document) — Structured Output sufficient?

Verbalized confidence induces silent truncation & non-determinism

GRITS

78.4 — 96.0

after removing the continuous confidence
request

self-judging every value while transcribing a long table created an escape hatch.

INSTABASE PR #81802 BENCHMARKS PR #550



New problems to solve, stochastic control over loops

Enterprise Reliability Requirements

e Automation (adaptivity)

e Defensible failure handling
(confidence/validations)

e Auditability (provenance)

e Long context handling (structured
transcription)

e Determinism (stable behavior)

e  Continual learning (production flywheel)

The Paradigm Shift
Reliable DocAl is built around stochastic intelligence.

The future belongs to systems that spend intelligence
where it counts, adapt strategy under uncertainty and
explain why we should trust the result.

For Researchers

Measurable questions across the loops

This paradigm opens critical new paths to explore
representation, retrieval, evidence, decisions, and
learning throughout the execution cycle.



DESIGNING RELIABLE AGENT LOOPS

The agent loop, inside the feedback loop

Before full autonomy — it's a reliable, engineered system.
FEEDBACK LOOP — THE SYSTEM LEARNS

~

AGENT LOOP — THE WORK HAPPENS

REPRESENTATION
What is here?

ACTION

What should | do?

— e o o = o,

SEARCH
Where is it?

EVIDENCE
Can | trust it?

Experience — Feedback

Change the system

Remember Promote

Compile




What is here?




1 - REPRESENTATION

What is actually in the document?

Can we represent the document faithfully?

x EMPLOYER ReFERENCE |

ParseBench
<doclang/>
text layout
tables charts
formatting reading order
visual relations spatial semantics
OBSERVATION

No method consistently dominates tables, charts,
content faithfulness, formatting, and visual grounding.



How would you read this complex document?

rigi
original PaddleOCR
“\upscal ™ GoogeCloud &

it § AWWLYEA

: | 8 |

K $ d e n O I S PELONKARE makeagifcom
_LA07847833LONAOD7 151000691142e<<<22 |
e - 1




So we built an Agent that thinks with the documents

WjH\

mEEm

Complex
Unseen
Documents

l Agentic

Planning & f@ ’

Execution

'-|£>

-

Document Analysis
& Planning

i

Selective Tool Execution

Quality assessment:

Overall quality: Medium

Text readability: Fair

Image orientation: Incorrect (rotated)
Color quality: Washed out

Preprocessing recommendations:

Page Number 1:

- Apply minor noise reduction to
remove faint lines on the left
margin (optional) .

- Rotate the image 12° clockwise.

- Apply table extraction to capture
transaction data.

- Decode postal barcode if its
information is relevant.

Preprocessing Tools are
applied on each page
wherever required on
parallel.

Not all pages or
documents get
processed, processing
happens only where
necessary

Tools at our disposal:
- Denoise Tool

- OCR Engines

- Table Recognition

- Deskew Tool

- Specialized VLMs

Documents are
now best
represented for
MLLMs

Research question: Can agents
optimize the accuracy / latency / cost
frontier per document?

2s INSTABASE



Where is it?




2 - SEARCH

Where is what | need?

WITHIN ONE DOCUMENT ACROSS A CORPUS
100-page document 1M PDFs
find relevant regions find relevant documents
l i 01/ CORPUS 02 / REGION 03/ CROP
. . Documents Pages Target Evidence
crop find relevant regions

Same fundamental operation. Different scale.



Strategic Navigation or Stochastic Search?
How Agents and Humans Reason Over Document Collections

Lukasz Borchmann >~ Jordy Van Lang
Ryan Othniel Kearns # Adam Mang; &

em 5 Michat Turski ** Shreyansh Padarha
Niels Rogge * Clémentine Fourrier *

Siwei Han I Hyaxiy yao I Artemis Llabrés “ Yiming Xu " Dimosthenis Karatzas °°
Hao Zhang ** Anupam Dagta <

o Snowflake/MADQA -Leaderboard  </> Snowflake-

Abstract

Multimodal agents offer a promising path to
automating complex document-intensijve work-
flows. Yet, a critical question remains: do these
agents demonstrate genuine Strategic reasoning,
or merely stochastic trial-and-error search? To ad-
dress this, we introduce MADQA, a benchmark

of29%n0 1.

LabsMADQA (3 OXxRML/MADQA

ATTRIBUTED
ANSWER a

New Mexico

Justice System vk



l MADQA Benchmark. Collection of Documents

Defendant, City of Indianapolis, on his claim?

Blz24| s$O0

a. ] Z Compensatory Damages

WAl
%

s
&
o

BICYCLE FRIENDLY 2015 Rankin
STATE VN “g

Scoring Criteria

N
2014 2014 Legislation & Policies & Infrastructure ~~ Education & Evaluation &
Rank Points  Enforcement Programs &Funding Encouragement Planning

Minnesota 2 X
M elaware T T [ 98 | 57
b. Nominal damages T T T
Utah 5 8 | w3 | o871
Oregon 6 5 542 | 552
Colorado 1 6 89 | 541
California 8 9 51 | 87
DELAWARE EARLY CHILDHOOD ASSISTANCE PROGRAM (ECAP) Wisconsin 9 3 522 569
ACCESS Maryland 10 1 90 | 538
Total state program enroliment 843 STATE PRE-K AND HEAD START ENROLLMENT New Jersey 1 2 186 50
Schooldisrictsthat offrstate program ......100% (countis/parishes) AS PERCENTAGE OF TOTAL POPULATION L
Income recuirement 100% FrL aveArolos sverolos Pennsylvania o[y | a9 | a4
Hours o operation : 3.5 hoursiday, 5 daysieek’ - Virgiia w6 | a2 | as
dlocally e ——
Special education enrollment, ages 3 and 4 1188 - 7% ¢ rec or 7 lllinois 1% 1l 46.0 531
Federally funded Head Start enrollment, ages 3 and 4 1,648 o m
State-funded Hoad Start envollment, ages 3 and 4 83 = $47,198,480 $10,781,213 Ma}ne B | 18 | 46 | 506
BProX WHeadSian W Specl 64" W OtheriNone $52,156,329 $14,996.999 Ohio 6 |6 | %3 | &1
e Vermont mo| | 83| w1
$62,341,213 =
Michigan 18 1 428 501
sssso /§24,240,724 :
QUALITY STANDARDS CHECKLIST Pe—— Arizona 19 15 22 461
poLCY s o Tennessee IHERETRE
ER o R $78,325,403 Idaho 1 | o | a1 | m
Toachor dagros pecializing in pre . - :
Teacher specialized training N Connecticut 2 2 414 400
S . o .CDA or equivalent NorthCarolina | 23 | 28 | 301 | %5
; Florida THERERER
i Georgia IERERED
P rastasie Rhodelsnd | 26 | &1 | %1 | %5
dyearolds 2
hearing Vion,hearing, heath and v New Hampshire | 21 | o | %9 | 37
SRRSO aehososallahavonl donal dovopmen lowa B | 5 | B1 | W
full physical exam; and support senvices New York Kl ] 354 39
Maals Ono meal and ane snack Aleast 1/day v
Monitoring Stovisits and other monitoring Sitovists v Texas 0 | B [ w2 | w0
. —— Nevada 3 N | B[ B8
pESALRCE: Mississippi 32 3 5 | u8




Leaderboard

8 Spaces i Snowflake /MADQA-Leaderboard

{2 Leaderboard

Filter by techniques/features:

Click to filter by tags

. Human with Oracle Retriever

Gemini 3.5 Flash with Mixedbread

Mixedbread

Distyl Al

Mixedbread

Select columns to display:

v ModelType x Tags x Accuracy x Attribution x Effort x_



https://www.google.com/url?q=https://huggingface.co/spaces/Snowflake/MADQA-Leaderboard&sa=D&source=editors&ust=1788111183292757&usg=AOvVaw011vkoJDe1Z3zYJbHCuZtX

The best LLM agents can now ///;77

match human accuracy in /
document intelligence tasks. . T

But they solve problems 5 : LB e
times less effic?ently. @/\{%0

 — /\s/
v — 1

Correctness Attribution Efficiency

Is the answer correct Is the answer well Is the effort the agent
and actionable? grounded? invested justified?



Model / Framework Accuracy

u = Non-Agentic Systems
I Flndlngs . Gemini3Pr0p,|eSemh 78-61:2-2

Gemini 2.5 Flash Fie search 71.8 +24
M3DocRAG 61.6 +26
GPT-5.2 (2024-08) pEaven 529 +27
@ GPT:5.2 (2025-12) gije search 50.0 +27
GPT-5 (2025'08) File Search 49.6 +2.7
GPT-40 (2024-08) HEaveN 48.6 +27
. . GPT-5 Mini (2025-08) Eile Search 48.5 +27
Simple Agentic Systems Can Outperform COIBERTV2 + Llama. 3,188 402126
. Agentic Systems
Strong, Static RAG, e.g.: @ Gemini 3 Pro s e §22:20
Claude Sonnet 4.5 (2025-09) By25 Agent 80.6 + 2.1
GPT-5 (2025-08) Bm25s Agent 777 +22
Gemini 3 Pro gpum 73.8 +23
Static RAG BM25 Claude Agent Semools 72.6 +24
. Acc. A Claude 4.5 Sonnet (2025-09) riy 70.5 + 24
Service Age nt Acc. Claude Haiku 4.5 (2025-10) gm2s Agent 68.2 +25
Gemini File @ GPT-5.2 (2025-12) syas agent 67.8 +25
. GPT-5 Mini (2025-08) 525 Agent 66.9 +25
® Gemini Search 78.6 82.2 +3.6 GLM-4.6V py125 Agent ) 66.1 +25
GPT-5.2 (2025-12) rLm 642 +26
. MDocAgent 63.8 +26
® GPT OpenAl Assistants 50.0 67.8 +17.8 Qwen3-VL (235B-A22B-Thinking) syizs agent ~ 60.3 + 26
File Search ' : : GPT-4.1 (2025-04) pyi2s Agent 60.0 + 26
Gemini 2.5 Flash gm2s Agent 58.5 +26
GPT-5 Nano (2025-08) gy2s Agent 582 426
Qwen3-VL (8B-Thinking) gaas agent 473 +27
GLM-4.6V Flash gyos agent 46.0 +27
GPT-4.1 Nano (2025-04) s Agent 19.5 + 2.1
Human Performance
Human Oracle Retriever ﬁ
Human gm2s Agent 82.2 +20

3t

b
3¢ ICML 2026




I Adaptive compute: effort calibration?

A

Cumulative difference Dk

Efficient
Region

Diminishing
Returns

Kuiper Statistic (K)
Range of deviation

.............................. lmtn(D;<)

$¥< ICML 2026

Samples sorted by effort (s))

Cumulative deviation Dy

D
o
1

5
o
1

N
o
L

o

— Human ’ = BM25 MLLM Qwen3 VL
= BM25 MLLM GPT 5.2 ~= RLM GPT 5.2
= BM25 MLLM Gemini 3 Pro - RLM Gemini 3 Pro



Can | trust it?




EVIDENCE - VISUAL COMPLEX RECOGNITION

Can | trust what | found?

Provenance Crop-Based Agentic Reflection e AL 8
BASELINE PREDICTION "The corrected list matches the 'Total’
2,5,6,9,11,12,14,15,18,19, 20 X (&) count of 11 provided in the
IDP-AGENT PREDICTION image by resolving circled marks."
2,5,6,8,9,11,12, 14, 15,18, 19 _/] Agent resolved complex handwriting

gt IR - BHRAMER| Yooo |
s vaf a & J 3 oo
HERIR~DFHRE | 5300
D 9%
~§ﬁﬁrtrﬁ§
First-pass Provenance / Inspect and £ [mttatmn -~y
extraction location verify
&t
R - i
8| my ¥ & “ RP mrosruzuronnn
. . ‘ = AL ' LN (Seme. wmcened, )
Find smallest context that can test the claim. AMA _monessramsrontoncrss. mifivy &
Reflection turns evidence into automation (or trust). —
=]
; - ws| LROBVEBUELES. be lg)3a
£l %E” o' s R LR L R 2-2-2
= m i ® 5 02512345678
ol *___* CEE e

PHENOMENA OF INTEREST: Handwriting Recognition (HWR) « Small/Fine Print in Forms * Non-Latin Scripts « Visually Complex Reasoning (checkboxes, circles, cross-outs)



ACTION
What should | do?




4 - Act

What should | do?

ROUTING ENGINE

Dynamic Compute Allocation

Once evidence is gathered and verified, the
system must decide what should happen next
and what entity should perform it. The agent
routes the action to the most appropriate
substrate.

01

02

03

Model Classes

LLMs, VLMs, and specialized models selected
dynamically for reasoning and unstructured
processing.

Deterministic Workflows

Parsers and predefined logic paths utilized when
execution must remain strictly bounded and
reliable.

Code & Human Execution

Python playbooks, direct SQL queries, or
escalation to human experts when high-fidelity
execution is required.



Example 1: Routing according to complexity/cost-effectiveness

Gemini-2.5

= G Multimodal
rﬂ Specialist
. Claude 4.1
= [ .
E ) Table Specialist
Document - :
(polished) -~
representation Route data to
different models
based for various
tasks GPT5 nano

Lightweight structured
output Specialist

2s INSTABASE



Example 2: structured data reconciliation

Same domain, two carrier schemas

Base Bordereau.xisx Axis Reinsurance.xlsx

Clain 1D Policy Num.. Status Loss Amount Paid Amount Currency Outstandin.. Country Loss 1D Policy Ref  Claim Stat. Claimed An. Amount Paid Currency C.. Remaining .. Territory

CLM10000 POL2051 In Review 60,303.91 74,349.33 -14,045.42 UK CLM10000 POL2051 Closed 59,097.27 24,048.58 JPY 35,048.69 France
CLM10001 POL2061 In Review 82,853.08 44,842.96 38,010.12 Japan CLM10001 POL2092 Closed 74,798.51 32,73 42,066.30 Japan
CLM10002 POL2057 Open 95,948.40 35,078.23 60,870.17 Japan CLM10002 POL2014 Open 43,734.30 8,344.03 35,390.27 France

CLM10003 POL2051 Open 34,909.90 40,786.14 -5,876.24 Japan CLM10003 POL2071 In Review 13,630.45 84,357.73 -70,727.28 USA

DIFFERENT NAMES

% agentfs-excel A _bordereaux_mult_car  Connecting. I

Connect a work directory to start.



Example 3: boundary condition of human escalation

Any weight gain in past few months?ﬁes [0 If yes: Amount m
Reason: WW%W s T

P 4




P1
P2
P3

ExtractBench

Input: JSON Schema
"county": str
"reason_pressure": bool
"api no": str|null

. 159 fields

Task challenges
Long-list completeness | 5+ S1
Needle-in-haystack [ EE o2

eedle-in-haystac
4 S3
Dense documents I s4
0 30 60% S5
Perception challenges

rotated / image-only .38
L1
scanned I (5
handwriting - L3

0 30 0%

Input: the document

(Reviewep
RAILROAD COMMISSION OF TEXAS
OIL AND GAS DIVISION

FILED
RRC OF TEXAS
MAR 22 2021

Form W-14

APPLICATION TO DISPOSE OF OIL AND GAS WASTE BY INJECTION
INTO A FORMATION NOT PRODUCTIVE OF OIL AND.

o

I it —
onse [TINIETT et O commecint O one gy i

Bt L

W-14 disposal permit

dense document, scanned and handwritten, energy domain

370 documents, 4,869 pages, 67 document types, 8 domains, 22 challenge tags, 14 extraction systems

Table structure

Business domain

merged headers  [ll35 D1 Finance | &8
header not at top  [ll42 D2 Energy -98
cross-page table [N
enormous table I12 D3 Government -49
table within a cell [l30 D4 Automotive 27

0 30 60%

D5

Supply Chain lzo

Document length D6 Healthcare [J15
short (<10pp) I - 5 2
Hi=Lopp D7 Legal Jro
medium (11-50pp) [ 98
D8 Real Estate |6

long (>50pp) B20
0 30  60%

I documents, % of 370

0 30 60

Output: JSON + evidence

"county": "Atascosa"
v value + word-level box

"reason pressure": false
v unchecked box, so false
"api no": null
v the field is blank, so null
. all 159 fields scored

-2.2 pts -2.2pts
966 o33 94.4 94.2 500
80.5
LlamaExtract Reducto
Agentic Plus Deep

Specialized AP pecialized AP

9

Scored on

Value F1

array rows match in any order
2 levels Grounding F1
word box + page grounding
Per-challenge scores
sliced by 22 challenge tags
Cost per page

0.2¢ to 34¢ across systems

-16.8 pts -66.3 pts -60.0 pts
5.7
912 93.1 o
84.8 .
78.9
69.8
26.8 27.9
Codex Qwen3.6 Gemini
GPT-5.5 35B-A3B 3.5 Flash

jent pen-source model mmercial VLM



FEEDBACK LOOP — THE SYSTEM LEARNS

4 N

Section 03

Change the system

-

Compile




Experience compression spectrum (Zhang et al. 2026)

<— Specificity

A

Generalizability —
3 r 3 r N ( N
Level 0 Level 1 Level 2 Level 3
Raw Trace Episodic Memory Procedural Skill Declarative Rule
1gll 5-20% 50-500x 1000 +
J § J \. J . J
Conversation logs MemSkill, MemO Voyager, SkillWeaver (largely empty)
Execution traces A-MEM, MemoryOS EvoSkill, Trace2Skill Constitutional Al
ALMA, MemMA AutoSkill, SkillIRL (pre-specified only)

Memory-R1, Mem-« CASCADE, EvolveR

MemPO, SSGM

ExpeL, AutoAgent
(cross-level, but fixed)

missing diagonal


https://www.google.com/url?q=https://arxiv.org/pdf/2604.15877&sa=D&source=editors&ust=1788111185660813&usg=AOvVaw0b2rY7EJvXFUYKURvZbpaW

Don’t waste experience

SUCCESS FAILURE HUMAN CORRECTION ESCALATION TOOL TRACE PRODUCTION DRIFT

GUIDING PRINCIPLE

Missing competence Stable competence Residual uncertainty
— scaffold it. — compile it. — keep it adaptive.



Walkthrough example (success)

Claimant_would_benefit_from_equipment_description

Based on yoWation and/or clinical judgment, would the claimant benefit from usingany
equipment? es []No

If yes, whWr recommendation? (check all that apply)
[ cane alker [] Wheelchair [] Other:

Please explain: C/! eat- Aos  ohvioos halasce S ssues = Aouf
pokx\h‘/v/

Motivation: "l have corrected the extracted value to better match the handwriting in the image. Specifically, the
symbol between 'issues' and 'fall' is a medical shorthand for 'with' (c with a bar over it), and 'potential' was spelled out
L_on the line below "

handwriting on evidence page in medical form — provenance reflection



Walkthrough example (failure)

Box too tight
It claimant is able to ambulate, describe how the claimant was able to walk around the room and other
areas of the residence: e

*f"urwiwz. Sha, walks oo S5/0wW W

Limited rangeof motion [] Lack of strength (] Balanceissue [] Cognitive impairment
Other:

[ If claimant s able to ambulate, describe how the claimant was able to walk around the room and other
areas of the residence: e

*f-umviuuz. Sha, Wwalks e S/0L0

W 8}1?%3@90 c":’lglq‘qa% rgxsbge ce any of the following: Two recent falls.
Leaning Side-ways g’_{huﬂling__ Gait @ggerlng [B-uristeadiness/Imbalance [

|l cacclcee MFaecca

handwriting on evidence page in medical form — provenance region*150%



Walkthrough example (failure)

V.t B/2 oleficre /v~

Medical Condition Onset Date
, [/ 019
|_Diabetes MM DD YYYY
/¢ /d:m)

MM DD _ Yyyy

afavce Lssurs

/i _do2d

MM DD YYYY

Vit D3 clefelent i
L I_ L

Fall_potestias e

! /13023

(W Joss M__DD__ Yvy¥

Dementia Al Kn%v;n/ T
Hypertension Known/

M DD YYYY

| B
M DD YYYY

[
M DD YYYY

1 /
M DD YYYY

V7

Any weight gain in past few months7E1"Ves [&4G Tf yes: Amount

Reason:

Cy Val
(#29) T
g T Heigl . in. Weight lbs.

Any weight loss in past few months? E’é[} No If yes: Amount

Reason: ___due 0 [ack of futeresi— ,',Je,a)éN_u/Q
— o4




Walkthrough Example: (Parametric Updates)

Train Vision-Language Models to generate better search queries through trajectory learning.

¢ Use the normalized rank of GT doc/pages as a reward signal to train the model to generate more effective search queries.

Question: Search for documents about apache helicopter specification

Output: <think>

Okay, the user is asking for documents about Apache helicopter specifications.
Hmm, this seems straightforward but I need to think carefully. They're probably a
researcher, military enthusiast, or maybe someone in aviation industry. Could also
be a student working on a project.

First thought: They didn't specify which Apache variant (UH-60 vs AH-64). That's
crucial because specs differ wildly. The AH-64 Apache attack helicopter has very
different specs than the UH-60 Black Hawk transport. Should clarify that
immediately to avoid misinformation.

(...)

*preparing response*

Will start with variant clarification, then pivot to search strategies. The
"search terms" part is most actionable - they'll probably copy-paste those. Should
include both exact phrases ("AH-64 Block III") and broad terms ("Apache
specifications").

Project Code & Implementation: https://github.com/jvlinsta/DRAG/

[Think]
Okay, the user is asking for a search on Apache helicopter specifications. (...)

Apache specs usually cover things like speed, range, armament, and
capabilities. | recall the AH-64E is the latest variant, but | should confirm if they
want all models or just current ones. Since they didn't specify, I'll cover the
main variants. (...)

Final thought: Keep it precise but offer flexibility. They might actually want
maintenance manuals or flight manuals - but since they said "specifications”,
I'll focus on performance and capabilities first.

[Search Query]
Apache helicopter specifications AH-64E technical data armament speed
range sensor systems engine details



RESEARCH AGENDA

Start benchmarking failure modes.

REPRESENTATION EVIDENCE

What does faithful mean for an Al-native document Can evidence-grounded signals outperform scalar
substrate? confidence on hard fields?

SEARCH EXECUTION

Can trajectories teach calibrated stopping and Can the language-versus-code boundary be learned
human-agent routing? and audited?

METHOD Enumerate the failure taxonomy first; synthesize one minimal case per failure.



DAS 2026 CLOSING THE LOOPS

We don’t eliminate uncertainty.

We aim for systems that can reduce it, check it, and learn from what happens over time.

REPRESENT SEARCH EVIDENCE ACT EXPERIENCE BETTER SYSTEM &

Reduce uncertainty. Don’t waste experience.

Questions?
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