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REINFORCEMENT LEARNING IN Al WORKFLOWS:

) INTRODUCTION

Reinforcement learning (RL) is poised to revolutionize Al automation
by enabling systems to continuously improve through trial-and-error.
Unlike traditional machine learning models that rely on static training,
RL agents learn optimal behaviors by interacting with their
environment and receiving feedback. In an Al workflow context, this
means an automation agent can adapt in real time, discovering more
efficient processing patterns without explicit reprogramming.

DeepKnit Al (DK Al) is a workflow automation platform that is well-
positioned to leverage RL to deliver smarter, self-optimizing
automation. Currently, it offers fine-tuning, annotation, and human-
in-the-loop customization for tasks like medical records review, legal
document analysis, invoicing, and data migration. By introducing
reinforcement learning features, DeepKnit Al can move beyond rule-
based workflows to truly adaptive, continuously learning agents that
improve accuracy, throughput, and resilience in enterprise settings.

This whitepaper explores reinforcement learning in Al workflows and
outlines how DeepKnit Al's future enhancements in RL and continuous
learning will benefit healthcare and legal enterprises.
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UNDERSTANDING
) REINFORCEMENT LEARNING (RL)
IN Al WORKFLOWS

Reinforcement Learning is a branch of machine learning (ML), where
an agent learns to make decisions by performing actions in an
environment and receiving feedback in the form of rewards or
penalties. The agent’s goal is to maximize cumulative reward over
time.

In Al workflows, an RL agent can be thought of as an adaptive
process optimizer. For example, instead of hard-coding a sequence
for document extraction, an RL agent could experiment with different
parsing orders or validation steps and observe which sequence
yields the best accuracy and speed. Key concepts include:

1.Agent and Environment: The Al agent (e.g., Deepknit Al Agents)
operates in the context of a specific workflow environment (such as
processing insurance claims or legal briefs). The agent takes
actions (like routing a document, classifying a clause, or requesting
human review) and the environment responds (completing the
step, producing output, or failing).

2.States and Actions: A state represents the current context of the
workflow (e.g., “incoming medical record with 3 pages scanned”).
The agent chooses an action (process automatically, escalate to
human, request more dataq, etc.), which changes the state and
yields feedback.

3.Rewards: The system assigns a numerical reward or penalty to
each action outcome (such as +1 for correctly extracted data, -1 for
an error, or time-based rewards). Over many iterations, the agent
learns which actions maximize the reward signal (e.g., highest
accuracy, lowest cost).

4.Policy and Value Function: The agent’s policy is its learned strategy
mapping states to actions. Through exploration and feedback, the
agent refines its policy to focus on high-reward actions.
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When applied to business processes, RL agents can autonomously
optimize sequences of tasks. As one industry guide notes, RL in
business process optimization enables a system that can discover
the best action sequences (e.g., routing customer inquiries or
scheduling tasks) without explicit programming, yielding greater
efficiency and agility.

In complex scenarios with uncertainty (like variable document
layouts or changing regulations), RL is particularly powerful because
it can adapt to new conditions on the fly. For instance, if a hospital’'s
medical records system changes format, an RL-enhanced workflow
could quickly adapt its processing policy through continuous
feedback rather than manual reconfiguration.

Key Components of RL in Al Workflows

State Representation: Encoding the workflow context
(document type, metadata, previous steps).

Hierarchical Decision Making: Using high-level
policies for major routing decisions and lower-level
policies for detailed tasks (e.g. sending to a specialist
vs general OCR).

Reward Modeling: Establishing metrics like accuracy,
speed or compliance to reward or penalize tasks.

Feedback Loops: Real-time performance data (such
as validation results, user corrections, or business
metrics) inform the reward signal for continuous
learning.
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DEEPKNIT Al AND
CONTINUOUS LEARNING

DK Al is an enterprise Al platform that primarily focuses on document
processing, NLP analysis and intelligent automation (IA). Being an
LLM-based generative model, DeepKnit Al can be customized to fit
users’ needs accordingly. Most importantly, the Al engine leverages
self-learning capabilities and NLP/OCR to automate complex
workflows. This indicates that the foundation is in place for
introducing reinforcement learning enhancements.

DEEPKNIT AI'S CURRENT
Al AGENTS AND AUTOMATION

Core Agent Capabilities Versatile Industry Applications

O

Enterprise-Level
Scalability

2]

Seamless System
Integration

Healthcare & Insurance Workflow

DK Al's flagship offering includes DK Al Agents, intelligent RPA bots
that can be customized to perform tasks across industries - such as
web scraping and data entry to insurance verification and medical
record review, to name a few. These agents are built on Al/ML and
can make data-driven decisions, scale to enterprise-level workloads,
and integrate seamlessly into existing systems.

For example, DK Al Agents handle insurance eligibility checks and
invoice reconciliation with high accuracy, using OCR/ICR and
machine learning to extract and validate information. They also offer
real-time monitoring, encryption, and compliance features, which are
critical for sensitive domains like healthcare and law.
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REINFORCEMENT LEARNING IN Al WORKFLOWS:

INCORPORATING
REINFORCEMENT LEARNING
INTO DK Al

The next evolution for DeepKnit Al is to embed reinforcement learning
within its agents and workflows. This means that beyond executing
predefined rules, its systems will learn from outcomes and continually
improve. Potential RL-driven features include:

l.Dynamic  Workflow Optimization: RL agents could
autonomously adjust task sequences. For instance, an agent
processing patient charts might learn the optimal order of
extracting fields based on actual outcome rewards, minimizing
errors and processing time.

2.Self-tuning Parameters: Instead of statically set thresholds
(e.g., for OCR confidence), RL can continuously tune these
parameters based on feedback. If too many documents hit an
uncertainty threshold, the agent could raise or lower it to
balance accuracy and throughput.

3.Adaptive Decision Support: In tasks like claims adjudication or
legal research, RL could learn which cases require escalation to
human experts. Over time, it fine-tunes the routing policy to
maximize throughput while minimizing incorrect automated
decisions.

4.Personalized Automation Agents: For the Al engine’'s “custom
processors,” RL can personalize the agent behavior to an
organization’s feedback signals. For example, a hospital may
reward correct extraction of medical codes; an RL-enhanced DK
Al Agent would prioritize patterns that lead to those rewards.

These RL capabilities align with DK Al's mission to automate time-
consuming processes so clients can focus on growth and
innovation. Our model allows customizing workflows for specialized
functions like legal or financial services. Adding RL means DK Al
agents will not only be customizable, but will learn and adapt after
deployment, improving over time without manual retraining.

In effect, the DeepKnit Al model would evolve with user needs,
embodying the “Al model that evolves with you” philosophy.
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BENEFITS OF
REINFORCEMENT LEARNING IN
ENTERPRISE WORKFLOWS

Embedding reinforcement learning into Al workflows brings a host of
measurable benefits. Industry analyses and case studies highlight
these advantages:

Q Automated Decision-making: RL agents can make complex,

context-aware decisions in real time, reducing manual
oversight. For high-volume processes (like routing claims or
processing invoices), this means fewer errors and faster
throughput. In one study, RL-infused automation achieved 95—
98% reductions in processing time for data capture tasks
compared to manual methods.

Improved Efficiency and Throughput: By learning optimal
strategies, RL identifies bottlenecks and improves resource
allocation. For example, it can determine the best way to merge
multi-part documents or balance workloads across workers. The
result is faster workflow completion and greater capacity.
QodeQuay reports that RL optimization streamlines workflows
and allocates resources effectively, leading to faster process
completion and higher output.

Enhanced Adaptability and Resilience: Adaptability is RL's most
valuable advantage. RL systems continuously learn and adjust
to changing conditions without explicit reprogramming. If
regulations, data requirements, or supplier interfaces change,
an RL agent can adapt its strategies through feedback on
success and failure. This resilience reduces process fragility. As
QodeQuay emphasizes, RL makes organizations more resilient to
market shifts and unforeseen events by dynamically adjusting
processes in real time.

Continuous Improvement through Data-driven Insights: RL
generates detailed insights into process dynamics by learning
fromm every decision and outcome. These insights create a
virtuous cycle of improvement, providing actionable data
businesses can use to refine objectives and enhance
performance. Over time, the system discovers optimal execution
patterns, moving beyond static automation into a state of
continuous optimization.
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@ Cost Reduction: Optimized processes naturally cut costs. RL

minimizes waste (time, labor, materials) by choosing cost-
effective actions. For instance, an RL agent managing document
archiving might learn to batch tasks to reduce server usage or
selectively OCR only when needed, saving on compute and
storage. The QodeQuay analysis notes that this leads to “lower
operational costs” by reducing resource consumption and labor
through smarter automation.

Better Customer and User Experience: By optimizing workflow
steps like order fulfilment or support ticket routing, RL leads to
faster and more accurate responses for end users. This
translates to better customer satisfaction. For example, an RL
agent in a call center could balance queues and priorities to
minimize wait times, while an RL-enhanced claims process could
expedite approvals with fewer errors. Improved consistency and
speed from RL directly uplift the customer experience.

In summary, reinforcement learning in Al workflow vyields a
“fundamental shift from static implementation to evolving systems”.
Organizations leveraging RL can achieve unprecedented efficiency
gains, significantly reduce error rates, and adapt to change
gracefully. The combination of these benefits is particularly
compelling for enterprises in the healthcare and legal sectors, where
processes are complex and stakes (patient outcomes, legal
compliance) are high.
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CASE STUDY:
HEALTHCARE WORKFLOWS AND
CONTINUOUS LEARNING

Healthcare organizations manage vast amounts of sensitive data—
from patient records and insurance claims to clinical trial documents.
DeepKnit Al already serves healthcare clients for tasks like medical
record review and insurance verification. Incorporating reinforcement
learning into DK Al's healthcare solutions can further transform these

workflows:
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1.Adaptive Clinical Data Processing: Consider a hospital using DK Al to
extract data from patient charts. An RL agent could experiment with
different OCR configurations and post-processing rules. By receiving
rewards for correct diagnoses and billing codes (versus penalties for
errors), the system learns to fine-tune itself. Over time it might
discover that a certain sequence of table parsing improves
extraction accuracy for lab results, or that specific image
enhancement reduces OCR errors on handwritten notes.

2.0ptimizing Patient Onboarding: DeepKnit Al supports customer
(patient) onboarding tasks like document verification and data
collection. An RL-driven agent could optimize the order in which it
requests and validates documents based on success metrics. For
example, if insurance verification is a common bottleneck, the agent
could prioritize collecting insurance details first to speed overall
onboarding. The RL agent would adjust its policy using feedback from
past processing times and error rates.
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3.Intelligent Claims Processing: Insurance claims are complex, with
many decision points. In a simulation study, an RL-based automation
significantly outperformed traditional RPA in insurance claims
processing, handling complex decision points and reducing errors. DK
Al could apply similar techniques: an RL agent might learn to flag
ambiguous cases for human review while automating clear-cut ones,
thus balancing speed with compliance.

4.Continuous Learning for Diagnostic Support: The platform’s
document analysis (e.g., summarization, decision support) could
benefit from RL in clinical settings. For instance, an RL-enhanced
DeepKnit Al model that summarizes case studies or lab results could
improve by receiving feedback from clinicians on the usefulness of its
summaries. This active learning loop ensures the Al adapts to the
evolving medical context.

Regulatory Context: Healthcare workflows are heavily regulated. Al
tools in clinical or administrative roles must comply with HIPAA and FDA
rules. A recent analysis emphasizes that HIPAA’s safeguards (access
control, audit, encryption) apply equally to Al systems as to human
operators. This means the Al agents must maintain strict data security:
encryption and access logging when handling Protected Health
Information (PHI). The platform already offers “top-notch encryption”
and “data safety measures” for its RPA agents, aligning with HIPAA's
mandates.

Additionally, the FDA’s evolving framework impacts continuous-
learning systems. The FDA’s 2019 discussion paper on Al/ML-based
medical software introduced the concept of a “Predetermined Change
Control Plan” for any system that adapts post-deployment. In practice,
this would require the platform to specify in advance which aspects of
its Al model may change and how updates will be validated.

For example, if DeepKnit Al's RL agent will continually adjust its
extraction algorithm, the FDA expects a protocol (“Algorithm Change
Protocol”) to ensure safety and effectiveness. It will plan for robust
monitoring of its RL systems’ performance and maintain audit trails of
all automated decisions, as recommended by FDA guidance.

Benefits Recap: Despite regulatory hurdles, RL offers strong
advantages in healthcare. It can continuously improve diagnostic
accuracy and operational efficiency. For instance, an RL-optimized
chart review process could lower billing errors and increase
throughput, reducing costs and clinician workload.
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Ultimately, continuous-learning Al in healthcare (when properly
governed) holds promise for improving patient outcomes by making
data processing more accurate and scalable. Continuous-learning Al
in medicine is rapidly developing and will reshape how regulators and
health systems operate. DeepKnit Al's future RL features will thus
position it at the forefront of this trend, provided it maintains the
necessary compliance and transparency.

CASE STUDY:
LEGAL WORKFLOWS AND
Al ADOPTION

The legal industry is increasingly leveraging Al for tasks like contract
analysis, eDiscovery, and legal research. DeepKnit Al targets legal
professionals with features Ilike custom processors for legal
documents and decision support. Introducing reinforcement learning
into legal Al workflows can significantly improve overall performance
and compliance:
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1.Smart Contract Review: An RL agent could learn to spot key
clauses or discrepancies in contracts. For instance, it might try
different strategies for clause extraction or flagging based on
reward signals related to review speed and accuracy. Over time,
the agent refines its policy (e.g., which patterns indicate high-risk
language) by receiving feedback from lawyers’ corrections.
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2.Efficient Legal Research: In searching case law, an RL-based
assistant could optimize search strategies. It may test different
query formulations or relevance thresholds, using rewards tied to
the usefulness of returned documents (perhaps judged by user
clicks or follow-up actions). This could yield a system that learns
which sources and query formats yield the best results for specific
practice areas.

3.Document Classification and Prioritization: Legal teams often sort
documents by issue. An RL agent could automate triage, learning
which documents to escalate (requiring human review) and which
to auto-classify, based on outcomes. For example, it might
recognize that certain types of evidence documents often involve
edge cases and route them for lawyer review, improving overall
accuracy of automation.

4.Data Privacy and Professional Standards: Legal professionals face
strict confidentiality obligations. This 2026 Thomson Reuters report
highlights consumer-grade Al tools (like public chatbots) can
inadvertently retain queries, risking exposure of privileged client
data. The platform (and any RL-enhanced version) must operate
with professional-grade data security. In practice, this means
keeping all legal data within secure, isolated environments and
never using client data to train external models without consent.
According to industry guidance, professional legal Al solutions
should ensure “client data never leaves secure, dedicated
environments” and enforce zero data retention to protect
confidentiality.

DeepKnit Al already emphasizes data confidentiality and encryption
in its agents. For RL-enabled workflows, the platform should also
ensure that any learning or logs remain on-premises or within a
compliant cloud, with full audit trails. By doing so, it addresses one
of the key ethical considerations in legal Al: maintaining attorney-
client privilege and avoiding malpractice risk. Well-implemented, RL
can actually help identify compliance issues sooner (for example, by
recognizing sensitive data patterns), but it must be coupled with
strict governance to satisfy legal standards.
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Industry Examples: While RL in legal is still emerging, conceptual
works suggest its promise. A legal technology think tank notes that RL
could develop systems guiding legal decision-making, effectively
acting as a “virtual legal assistant” that improves over time. For
example, an RL model could learn from past case outcomes to
suggest strategies in new disputes. Though such applications are
advanced, the principle is clear: reinforcement learning in Al workflow
can provide smarter, continuously improving tools for lawyers, from
contract drafting aids to compliance checkers.

Outcome: For DeepKnit Al's legal clients, RL-driven improvements
translate to faster due diligence and fewer missed errors. By training
on real feedback (e.g., lawyers confirming or rejecting extractions), DK
Al's RL agents could reduce the manual review load. The end result is
legal teams focusing on strategic work while routine tasks are
handled by a learning Al. Reinforcement learning will enable those
workflows to become self-improving processes that align with
professional standards of confidentiality and accuracy.

REGULATORY AND ETHICAL
CONSIDERATIONS IN
HEALTHCARE AND LEGAL Al

Deploying RL-enhanced Al in healthcare and legal domains requires
careful attention to regulations and ethics. Both fields demand high
standards for data handling, transparency, and reliability. Key
considerations include:
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l.Data Security and Privacy: Healthcare Al must comply with
HIPAA/HITECH rules; legal Al must protect attorney-client privilege.
As noted, HIPAA's technical safeguards (access control, audit
logging, encryption) apply fully to Al agents. The platform already
ensures encryption and privacy in storage and processing (HIPAA &
SOC2), which lays a strong foundation. In legal contexts, DeepKnit
Al guarantees that any learning or logs does not leak sensitive
client information. Zero-retention policies and enterprise-grade
isolation are recommended for professional Al tools.

2.Explainability and Auditability: RL systems, especially deep RL, can
be opaque. In regulated workflows, it's vital that automated
decisions be explainable or at least, auditable. DK Al will mitigate
this by logging the rationale (features and state) leading to each
decision. For example, if a RL agent flags a claim as high-risk, the
system should record why (e.g. certain data values triggered a
rule). This transparency is important for meeting regulatory
requirements and for user trust.

3.Predetermined Change Plans (Healthcare): The FDA's proposed
framework for Al/ML-based medical devices requires a
Predetermined Change Control Plan for any system that learns
post-deployment. DeepKnit Al will promptly define how its RL
agents will update—for instance, specifying the scope of learning
(which code modules or parameters may change) and the
evaluation methods. This may involve frequent validation runs on
new data or human oversight. Incorporating such change
protocols ensures that DK Al's continuous learning does not conflict
with FDA expectations.

4. Human Oversight: Both sectors favor human-in-the-loop designs
for critical decisions. RL-enhanced workflows should include
triggers for human review in ambiguous cases. This hybrid
approach is already advocated: studies show that selectively
involving humans on low-confidence outputs yields much higher
overall accuracy (e.g., boosting from ~79% to over 92% in document
classification tasks). DeepKnit Al can use RL to decide when to
escalate to a human (based on confidence or risk) and use the
outcomes as additional training data, further improving the agent.
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5.Fairness and Bias: Reinforcement learning can inadvertently
amplify biases if the reward function is not carefully defined. The
platform will ensure that its RL rewards do not favor outcomes that
inadvertently discriminate (for example, giving higher rewards
when the agent processes easier cases, neglecting hard cases).
Regular audits of RL policies are needed. In healthcare, this means
checks that RL doesn’t systematically mis-handle records from
specific patient groups; in legal, it means ensuring equitable
handling of different case types.

6.Ethical Use: Finally, transparency about RL is important. Users
should know an Al agent is continuously learning and improving. In
legal advice scenarios, DK Al might flag when a recommendation
comes from an adaptive model. In healthcare, any Al-derived
decision should be reviewed by professionals. The platform already
supports human review stages, which aligns with this principle.
Reinforcement learning should enhance human expertise, not
replace it.

By proactively addressing these considerations—through secure
architecture, thorough testing, and governance—DeepKnit Al can
safely harness the power of RL. The benefits of continuous learning
will accrue without compromising trust or compliance. DeepKnit Al
can lead by demonstrating how RL-driven Al workflows operate
within ethical and legal boundaries, thereby encouraging broader
industry acceptance.
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FUTURE TRENDS IN
REINFORCEMENT LEARNING AND
Al WORKFLOWS

Looking ahead, reinforcement learning will increasingly converge with
emerging Al trends, amplifying its impact on workflows:
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l.Integration with Large Language Models (LLMs): DeepKnit Al is
LLM-based, and future workflow applications will likely incorporate
RL from Human Feedback (RLHF). DK Al's generative models for
summarization and insight generation could be fine-tuned with RL
to better follow domain-specific instructions. For example, an LLM
document assistant could learn to prioritize clinically relevant facts
or legal precedents based on user feedback.

2.Multi-agent and Swarm RL: Complex workflows often involve
multiple agents (e.g., a chatbot handing off to an OCR agent).
Future DK Al systems might use multi-agent RL, where multiple Al
agents coordinate actions. For example, one agent could focus on
data extraction while another focuses on validation, each learning
complementary policies. This mirrors industry trends in distributed
Al operations.

3.Federated and Privacy-Preserving RL: Data privacy requirements
may drive federated learning approaches. DeepKnit Al could
implement RL that lets hospitals and law firms keep data on-
premises while learning collectively. This federated RL approach
would support HIPAA/GDPR compliance while enabling agents to
learn from a broad range of cases.
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4. Explainable RL Advances: As regulators demand transparency, new
explainable RL techniques are emerging. DK Al may adopt methods
that provide post-hoc explanations of an RL agent’s policy (e.g., by
highlighting which features most influenced an action). This will
help satisfy audit requirements in regulated industries.

5.Edge and Cloud Hybrid RL: With Al shifting to edge devices, RL could
enable on-device learning. For DK Al's mobile or point-of-care
applications, lightweight RL agents could personalize workflows on
the fly (for example, an RL-driven data extraction app on a tablet).
In the cloud, more powerful RL training can occur, pushing updates
securely to agents.

6.Ethical and Societal Integration: Finally, as RL flows into all sectors,
DeepKnit Al will engage with broader trends in Al ethics (fairness,
accountability, transparency). Collaborative Al systems that
include RL will become more common, so it may participate in
industry consortia or standards efforts for “Good Machine Learning
Practice” in healthcare and legal technology.

These trends underscore that reinforcement learning in Al workflows
is not just a passing idea but a core component of next-generation
intelligent automation. DeepKnit Al's roadmap will align with these
trends to remain cutting-edge. For example, participating in pre-
certification pilots or regulatory sandboxes for continuous-learning Al
could accelerate the platform’s leadership in complionce and
innovation.
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) CONCLUSION

DeepKnit Al's vision of reinforcement Ilearning in Al workflow
underscores a visionary commitment to future-proof Al solutions. By
embedding RL agents, the platform can deliver Al systems that learn
from experience, optimize themselves continuously, and adapt to
change. The benefits in efficiency, accuracy, and resilience are
already evidenced in emerging studies and industry experiments. For
healthcare and legal enterprises - where data is abundant, complexity
is high, and errors are costly - the ability of RL-driven DK Al agents to
self-improve is especially transformative.

However, realizing this future requires careful attention to compliance
and ethics. DeepKnit Al's existing commitments to security, privacy,
and accuracy provide a solid foundation. As regulators define
frameworks for continuous-learning Al, the company should lead in
adopting those safeguards.

With RL, DeepKnit Al can indeed offer a one-stop Al solution that
continuously evolves, and in doing so, the company will not only
enhance its product performance but also help shape the future of Al
in critical industries through accountable, adaptive automation.
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continuous improvement. These points wunderscore how RL
transforms static processes into self-optimizing systems.

*All infographics are produced with Al-assisted graphic design tools.
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