NEXT MOCA EXECUTIVE BRIEF

Needlepath
Benchmarks

Enterprise Al agents need selective state, not
smaller prompts

An outbound marketing paper for enterprise engineering, product, and Al platform leaders
evaluating how to govern context, reduce input state, and keep production agents

grounded.

The enterprise context problem has changed.

Operators inspect documents, use tools, generate artifacts, remember prior work, and act across
long-running business processes. Needlepath records operational state over time, selects task-critical
evidence for each model call, and gives the runtime a governed path to expand or fall back when

precision matters.

+6.25pp

RULER 16K outcome lift

With 38.6% average input reduction across longer operational state

99%

TruthfulQA preserved
Factual behavior maintained with 89.3% input reduction

97.6%

GSMB8K state reduction
Plus +5.0pp reasoning lift with state wrappers removed

94%

BFCL-style tools preserved/improved

Conservative optimization where schema fidelity matters
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EXECUTIVE SUMMARY

The new control plane for agent
context

Enterprise Al is moving from assistants to operators. Operators create a new context problem: not how to
make text shorter, but how to decide what state the agent actually needs right now.

e Record e Select e Govern

Capture operational state across Choose task-critical state records Return an auditable context

tools, documents, artifacts, for each model call using request contract and expand or fail back
memories, workflow decisions, and intent, tool intent, output type, when precision, schema fidelity, or
prior run context. entities, and risk indicators. evidence coverage requires it.

Selective state is hot prompt shortening.

It is the infrastructure decision that determines which evidence, artifacts, memories, tool results,
approvals, and workflow decisions should shape the next model call.

What changes for customers

ECONOMICS QUALITY

Less state sent to the model More relevant evidence in context

Lower token spend and a cleaner latency profile as noisy Preserve the state record that makes the next action correct
context and repeated state are removed before rendering. instead of flooding the prompt with unrelated history.
Audit-ready context decisions Outcome-preserving optimization

Explain why a record was selected, why an artifact was Compress where the task shape allows it; expand or fail open
included, or why the baseline path was safer. when confidence, order, schema, or answerability requires
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BENCHMARK EVIDENCE

Needlepath | Context Governance

Stronger outcomes with less state

Across long-context, reasoning, factual, QA, and tool-use workloads, Needlepath shows a clear pattern:
preserve or improve outcomes while removing large amounts of accumulated state.

Average input reduction

RULER 8K o 28.0%
+3.53pp
RULER 16K 38.6%
+6.25pp

GSM8K G  o7c%

+5.0pp

Truthful QA 89.3%
99%

SQUAD v2 GRS 77.4%
91%

BFCL tools 19.1%

94%

Final result: Needlepath reduces state most aggressively when
accumulated context is noisy, repetitive, or wrapper-heavy.

Benchmark headline

RULER 8K ; sapp avg it -
N=1,300 28.0%
RULER 16K +6.25pp avg lift gy
\Nzlsoo 38.6% )
GSMB8K +5.0pp lift G
\N:lOO 97'6%j
TruthfulQA 99% preserved gy
100 89.3%
SQuUAD v2 91% preserved+ gy
N=100 77.4%
BFCL tools 94% preserved+ ()
N=100 19.1%

Key readout: The larger and noisier the operational context gets, the more Needlepath matters. It is strongest when

histories are long, evidence is hidden inside accumulated state, or tool output crowds the prompt.
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PRODUCT ARCHITECTURE

How Needlepath turns state into
governed context

Needlepath is built around task-critical state recall: the uploaded file, tool result, artifact, workflow decision,
customer record, error trace, or approval that makes the next action correct.

Task_critical State reca" State records Needlepath can preserve

Needlepath selects the state record that makes the next action correct - then Uploaded files and generated artifacts

keeps evidence coverage, fallback rationale, and governance visible to the Authoritative tool results and identifiers
runtime.

Workflow decisions, approvals, and gates

Tenant-scoped memory and run history

Core design principles

Task-aware selection Grounding preservation

The current request determines which state is useful; Records needed for files, retrieved evidence, external
Needlepath does not apply a fixed cutoff or generic accounts, compliance controls, or artifacts are preserved when
compression rule. required.

Fail-open safety Measurable telemetry

When compression would introduce correctness or Teams can measure input savings, output behavior, fallback
completeness risk, the system routes through the baseline rate, and quality preservation at the workflow level.

context path.

Where Needlepath sits: Between the agent runtime and the model call, as a token and context optimization layer
that returns either an optimized context or a baseline pass-through decision.
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WHERE IT WINS

Needlepath wins when enterprise
context looks messy

The benchmark results are strongest in workloads that resemble real agent sessions: noisy histories,
repeated tool output, retrieved evidence, wrapper state, and long-running operational context.

Reasoning focus Factual preservation

+5.0pp with 97.6% reduction 99% score maintained

Removes wrapper noise without hurting reasoning behavior Keeps factual behavior intact while cutting 89.3% of input
in GSM8K-style tasks. state in TruthfulQA.

Exact evidence retrieval Multi-evidence retrieval

+7.67pp at 8K; +11.0pp at 16K +4.55pp at 8K; +5.25pp at 16K

Improves RULER NIAH single retrieval while reducing Preserves the supporting records needed for multi-key,
long-context input state. multi-value, and multi-query tasks.

Extraction and signal counting Conservative state protection

+6.86pp at 8K; +18.4pp at 16K Falls back or compresses less

Keeps signal while reducing repeated noise in counting and Stays conservative when order, schema, or answerability
extraction workloads. require more coverage.

Enterprise failure modes Needlepath addresses

stale memories pollute the next response
previous artifacts disappear from working context
tool results crowd out the user's actual request

teams cannot explain why the model saw one record but not another
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COMPETITIVE POSITION

Needlepath decides what
belongs in context

TOON, Caveman-style compression, and Headroom can make content smaller. Needlepath works one layer
earlier: it governs which operational state, evidence, artifacts, memories, tool results, approvals, and workflow
decisions should reach the next model call at all.

The category distinction Decide first.

Needlepath is not a format, a language-shortening trick, or a proxy
compressor. It is an enterprise context governance layer.

How Needlepath compares

Approach What it optimizes Enterprise limit Needlepath position

TOON Structured JSON-like payloads and Does not decide which memory, tool Select evidence first; TOON can render
tabular records. result, artifact, or approval matters. selected records compactly.

Caveman-style Shortened user or system language. Can create intent drift, weaker Preserve instruction clarity; remove

compression auditability, or lost constraints. irrelevant surrounding state.

Headroom Messages, HTML, JSON, logs, and Optimizes what is already being sent Choose fewer, higher-signal state records
provider traffic. through a content or proxy layer. before proxy optimization.

Needlepath Task-critical state across run, agent, Expands or fails open when evidence Auditable context contract for state, risk,
workflow, deployment, and tenant coverage is uncertain. and output type.
scopes.

Customer-facing takeaway

TOON can be an encoding option; Headroom can reduce transport or content overhead; Caveman-style compression is
risky for regulated workflows. Needlepath is the upstream layer that decides what state should be sent, why it was
selected, and when the safer answer is baseline context.

)
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ENTERPRISE WORKFLOWS

Where to start with Needlepath

Needlepath is not limited to coding agents. It applies anywhere Al must act over accumulated business
state: support, finance, sales operations, healthcare administration, legal review, security operations,
research, field service, procurement, and compliance.

SUPPORT

Customer support and success

Case histories, knowledge articles, tickets, transcripts,
customer records, and prior resolutions need selective
evidence rather than full-history prompts.

REVENUE

Sales and revenue operations

CRM records, account context, tasks, quotes, calendars, and
contracts benefit from task-aware selection of the current
customer state.

Field service and procurement

Work orders, vendor details, service records, inventory, and
process steps demand accurate state recall across
long-running workflows.

Customer success metrics

Token economics. Input tokens saved, generated output
cost changes, and total model cost impact.

Latency profile. End-to-end response time and model-call
latency under optimized context.

FINANCE

Financial operations

Invoices, purchase orders, approvals, exceptions, and audit
traces require entity fidelity and explainable fallback behavior.

CONTROL

Legal, compliance, and security

Policies, logs, contracts, findings, and approvals require
grounding coverage, traceability, and conservative handling of
risky tasks.

RESEARCH

Research and knowledge workflows

Long documents, evidence packets, citations, and prior
analysis require answerability-aware state selection instead of
bulk context.

Quality preservation. Task usefulness, correctness,
grounding fidelity, and format compliance versus baseline.

Operational safety. Fail-open rate, safety fallback rate, and
explanations for fallback decisions.
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CUSTOMER ADOPTION

Recommended evaluation path

A successful customer evaluation should replay real traces rather than rely only on synthetic prompts. The
goal is to measure economics, latency, quality preservation, and fallback behavior on the customer's actual
state graph.

Select workflows Replay traces Review quality Set rollout gates Expand safely
Choose one or two Run baseline and Evaluate preserved Define thresholds for Move from selected calls to
high-volume agent Needlepath-optimized entities, grounding, savings, fallback, latency, additional agent families
workflows with meaningful paths over representative completeness, format and quality preservation. with telemetry-backed
state growth. production traces. compliance, and monitoring.

actionability.

Decision frame

Where can Needlepath reduce cost and latency while maintaining the quality, grounding, and audit standards
required for production agents?

Methodology note Closing statement

The RULER benchmark used the full RULER v1 13-task set with 100 Send th h
examples per task at both 8K and 16K context lengths, for 2,600 total Gl t e state that matters. Preserve

cases. GSMB8K, TruthfulQA, SQUAD v2, and BFCL-style runs used the evidence that grounds the answer.
official public benchmark items with a Needlepath state-wrapper Measure when baseline context is the
harness. These runs are product-oriented preservation and safer path.

compression evaluations, not official leaderboard submissions.

Needlepath governs operational state

Sources: Needlepath benchmark artifacts, local RULER and public-suite
summaries generated July 1, 2026.
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