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1 Summary

The Tor Darknet, composed of hidden services (.onion sites), remains a crit-
ical operational nexus for a spectrum of cyber threats, including ransomware
groups, illicit marketplaces (DNMs), threat actor communication channels, and
forums discussing vulnerabilities and exploits. Effective cybersecurity posture
necessitates deep, persistent visibility into this opaque environment, yet current
methodologies face significant limitations due to Tor network characteristics,
hidden service volatility, sophisticated data extraction challenges, and increas-
ingly prevalent access control mechanisms. This document presents PoopakV2,
a blueprint for a next-generation Darknet intelligence platform designed specif-
ically to address these challenges.

PoopakV2 proposes an architecture for enhanced resilience and scalability,
operating exclusively within the Tor ecosystem. Its core components include: a
high-throughput, multi-threaded Tor crawler optimized for hidden service dis-
covery and data acquisition; an advanced LLM-powered contextual analysis en-
gine leveraging models like Claude to interpret Darknet jargon, extract Indica-
tors of Compromise (IoCs), TTPs (Tactics, Techniques, Procedures), and senti-
ment; a dedicated Darknet OSINT module focused on correlating key identifiers
(PGP keys, cryptocurrency addresses, aliases) across disparate hidden services;
and an innovative, albeit experimental, LLM-based Interaction Agent designed
to analyze and attempt to navigate access barriers like logins and CAPTCHAs
encountered on .onion sites.

PoopakV2 aims to provide cybersecurity teams with structured, correlated,
and contextually rich intelligence, enabling proactive threat hunting, incident
response enrichment, vulnerability management, and strategic threat landscape
understanding. While acknowledging significant technical hurdles, particularly
regarding the interaction agent’s efficacy and inherent operational risks, this
blueprint outlines a technically detailed vision for a powerful tool dedicated to
mastering Darknet intelligence acquisition for cybersecurity objectives.

2 Historical Context: From PoopakV1 to V2

The development of PoopakV2 builds upon lessons learned from its predecessor,
PoopakV1, which I originally developed between 2020-2022 as an experimental
Darknet monitoring tool. While groundbreaking for its time, PoopakV1’s limi-
tations in scale and adaptability became apparent as the Tor Darknet evolved:
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— Poopak Version 1:

e Tor-Agnostic Architecture: Initial version relied on external Tor proxies,
creating operational bottlenecks

e Centralized Crawling: Single-point crawling infrastructure limited cov-
erage and created OPSEC risks

e Basic Scraping: Regular expression-based parsing failed against Darknet
site structure changes

e Manual OSINT Correlation: Required analyst intervention for entity res-
olution

e Limited Persistence: No distributed indexing capability

PoopakV?2 represents a complete architectural overhaul incorporating these
hard-won lessons, moving from a prototype to an enterprise-grade Darknet in-
telligence platform.

3 Introduction: The Imperative for Darknet Visibility in
Cybersecurity

From a cybersecurity standpoint, the Tor Darknet is not merely an obscure
corner of the internet; it is a dynamic operational environment and marketplace
for threat actors and illicit activities.

Hidden services host:

— Command and Control (C2) Infrastructure: For malware, botnets,
and ransomware operations, leveraging Tor’s anonymity.

— Darknet Markets (DNMs): Trading stolen data (credentials, PII, finan-
cial info), malware, exploits, hacking tools, and illicit goods.

— Threat Actor Forums & Communication Channels: Platforms for
collaboration, knowledge sharing, recruitment, planning attacks, and selling
services.

— Data Leak Sites: Publication points for data exfiltrated during ransomware
attacks or other breaches.

— Phishing Infrastructure: Hosting phishing kits and credential harvesting
sites.

Ignoring this realm leaves significant blind spots in an organization’s threat
landscape awareness. Proactive cybersecurity demands the capability to monitor
these hidden services for early warnings of attacks, compromised data, emerging
threats, and adversary TTPs.

However, achieving meaningful visibility is fraught with technical and oper-
ational difficulties, necessitating specialized tools and methodologies. PoopakV2
is a specialized platform, designed by cybersecurity principles for cybersecurity
outcomes within the unique confines of the Tor Darknet.
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4 Problem Statement: Operational Challenges in Darknet
Intelligence Acquisition

Cybersecurity teams attempting to gather intelligence from the Tor Darknet face
a unique confluence of challenges distinct from Clear Web monitoring:

— Tor Network Characteristics: Inherent high latency slows down crawling
significantly. The reliance on volunteer-run relays introduces unpredictabil-
ity. Maintaining anonymity while conducting large-scale operations requires
careful circuit management and infrastructure OPSEC.

— Hidden Service Discovery & Volatility: Unlike indexed Clear Web sites,
.onion addresses are not centrally registered. Discovering active, relevant
hidden services is difficult and requires constant monitoring of directories,
forums, and link analysis. Furthermore, hidden services frequently change ad-
dresses or disappear entirely (high churn rate), demanding persistent track-
ing.

— Data Extraction Complexity: Darknet sites often lack standardized struc-
tures. DNMs and forums use custom layouts, making automated parsing for
specific data fields (e.g., vendor name, product price, PGP key, crypto ad-
dress, forum post content) a complex task requiring adaptable scraping logic.

— Information Overload & Context Deficit: The sheer volume of text
data (forum posts, market descriptions) can be overwhelming. Simple key-
word matching often fails to identify true threats or understand the context,
sentiment, or reputation associated with actors or offerings. Darknet-specific
jargon and code words further complicate analysis.

— Access Control Mechanisms: While perhaps less standardized than on
the Clear Web, hidden services increasingly employ defenses against auto-
mated scraping. This includes:

e Advanced CAPTCHAS system

e Session management and cookie requirements.

e Custom challenges designed to deter bots.

e Custom high level security layer built on top of Onion protocol

— Operational Security (OPSEC) Risks: Conducting active crawling and
potential interaction from identifiable infrastructure risks exposing monitor-
ing efforts to adversaries. Maintaining the anonymity and security of the
intelligence gathering platform itself is paramount.

Existing tools often address only parts of this problem set, lacking the integra-
tion, scale, contextual analysis, or interaction capabilities needed for comprehen-
sive Darknet intelligence dominance.

5 PoopakV2: An Architecte for Darknet Dominance

PoopakV2 is an integrated, end-to-end platform designed to overcome these chal-
lenges through a synergistic combination of advanced technologies and architec-
tural principles, focused solely on the Tor hidden service ecosystem.
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— Decentralized by Design: Mitigates single points of failure, enhances re-
silience against takedowns, and potentially allows for distributed, collabora-
tive intelligence efforts among trusted nodes.

— Tor-Native Operation: All data acquisition and potentially interaction
components operate through the Tor network, designed with Tor’s charac-
teristics in mind.

— Scalable Data Pipeline: Leverages Kafka, Spark, and Celery to handle
potentially massive volumes of unstructured and semi-structured Darknet
data.

— LLM-Driven Intelligence Extraction: Moves beyond simple scraping to
contextual understanding — identifying threats, TTPs, sentiment, relation-
ships, and summarizing key findings using advanced language models.

— Dedicated OSINT Correlation: Focuses on linking disparate Darknet
identifiers (PGP keys, crypto addresses, aliases) to build comprehensive pro-
files of actors and infrastructure within the Darknet.

— Adaptive Interaction Capability: Incorporates an LLM-based agent de-
signed to attempt navigating access barriers on hidden services, enabling
deeper data collection where possible.

This blueprint outlines a system intended to provide cybersecurity analysts with
timely, actionable, and contextually rich intelligence derived directly from the
source within the Tor Darknet.

6 Core Architectural Components

The PoopakV2 blueprint comprises several interconnected modules, each de-
signed for a specific function within the Darknet intelligence lifecycle.

The architecture of PoopakV2 represents a comprehensive solution for Dark-
net intelligence gathering, designed with specific architectural principles to ad-
dress the unique challenges of the Tor ecosystem

The following figure illustrates this architecture, demonstrating how these
components work together to create a robust Darknet intelligence platform.

6.1 Decentralized Network Layer

Provides the foundational P2P or federated network for PoopakV2 nodes.

Employs protocols like DHTs (e.g., Kademlia adapted for Tor) or secure gos-
sip protocols for node discovery, health monitoring, and data routing. Index
shards containing processed Darknet intelligence are distributed across par-
ticipating nodes using erasure coding or replication for fault tolerance. Query
requests are routed efficiently to nodes holding relevant data shards.

Enhances platform resilience against targeted attacks or infrastructure take-
downs aimed at disrupting intelligence gathering. Distributed nature makes
censorship difficult. Potential for secure, encrypted sharing of specific intelli-
gence findings or crawling tasks between trusted partner nodes/organizations.
Security of the P2P protocol itself (resistance to Sybil attacks, data poison-
ing) is a critical design consideration.
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Fig. 1. The diagram illustrates the architecture of PoopakV2, color-coded components:
pink for data sources, blue for data ingestion, green for processing, red for storage, and
yellow for orchestration.
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6.2 Optimized Hidden Service Data Acquisition

Discovers and retrieves content from .onion hidden services at scale.

— Tor Integration: Utilizes libraries like Stem for programmatic control over
the Tor client. Implements sophisticated circuit management strategies:
rotating circuits frequently, potentially using different circuits for discov-
ery vs. fetching, managing Tor exit node selection where relevant (though
less critical for hidden services), handling consensus updates and network
fluctuations.

— Parallelism: Leverages multi-threading and distributed task queues
(Celery) to manage thousands of concurrent connections to different hid-
den services, maximizing throughput despite Tor’s inherent latency.

— Discovery Engine: Continuously monitors known hidden service direc-
tories (e.g., dark.fail feeds, specialized forums), analyzes <a> tags found
during crawls, potentially employs dictionary/brute-force techniques for
common .onion address patterns (v2/v3), and uses intelligence from the
OSINT module (e.g., newly mentioned addresses).

— Prioritization & Scheduling: Uses Airflow to schedule crawls based
on target priority (known DNMs, high-profile forums, suspected C2s re-
ceive more frequent crawls), site stability, and resource availability. Im-
plements politeness delays and respects robots.txt if present (though
rarely used meaningfully on illicit sites).

— OPSEC: Crawler infrastructure IP addresses are masked by Tor. Care-
ful configuration is needed to avoid leaking identifying information via
user agents or other HT'TP headers. Potential use of dedicated, isolated
Tor instances per crawl worker.

Provides the raw data feed. Optimized crawling ensures timely acquisition of
data from volatile sources. Discovery engine is key to finding new threat
infrastructure. Prioritization focuses resources on the most critical targets.
Strong OPSEC prevents exposure of monitoring activities.

6.3 Data Ingestion & Processing Pipeline

Ingests raw crawled data, processes it at scale, extracts structured information
and context, and prepares it for indexing and OSINT correlation.

— Kafka: Acts as a high-throughput, persistent buffer. Raw HTML, HTTP
headers, images, and metadata from the Tor crawler are published to
Kafka topics, decoupling crawling from processing and handling data
bursts.

— Spark/PySpark: Consumes data from Kafka streams or batches. Exe-
cutes complex processing DAGs:

e Parsing: Uses libraries like BeautifulSoup, lxml, potentially com-
bined with custom rules or ML models, to parse often malformed or
irregular HTML from hidden services. Extracts core text, links, im-
age metadata, and attempts to identify structural elements (posts,
listings, profiles).
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Structured Data Extraction (DNM/Forum Focus): Applies
specialized logic (regex, XPath, CSS selectors, potentially trained
classifiers) to extract specific fields: product names, prices (pars-
ing crypto values), vendor aliases, PGP key blocks, crypto addresses
(BTC/XMR validation), forum post content, usernames, timestamps.
IoC Extraction: Identifies potential Indicators of Compromise within
text content: IP addresses, domain names (rarely relevant for .onion
but may appear in discussions), file hashes, email addresses, specific
vulnerability identifiers (CVEs).

LLM Integration: Passes cleaned text data to the LLM Analysis
Engine (see 5.4) for deeper contextual processing.

Indexing Preparation: Formats extracted text, structured data,
and contextual metadata into documents suitable for indexing (e.g.,
JSON for Elasticsearch-like indexing within the P2P layer).

— Celery: Handles tasks unsuitable for Spark’s model: long-running deep
analysis of a single complex hidden service, managing stateful interac-
tions via the LLM agent, triggering external alerts based on critical find-
ings.

Transforms raw, noisy Darknet data into a more structured and analyzable

format.

Extracts critical structured fields from DNMs/forums. Identifies po-

tential IoCs embedded in text. Scales processing to handle web-scale Darknet
data volumes.

6.4 LLM-Powered Contextual Analysis Engine
Applies Large Language Models (e.g., Claude) to understand the context, sen-

timent,

entities, and relationships within the text data retrieved from hidden

services.
— API/Server Integration: Spark jobs or Celery tasks make calls to a
Claude LLM API endpoint or a locally hosted/managed LLM server.
— Task-Specific Prompts: Uses carefully crafted prompts for specific
NLP tasks tailored to Darknet intelligence needs:

Named Entity Recognition (NER): Identifying vendor names,
market names, malware families, exploit kits, specific drugs/chemicals,
locations, organizational names (gangs, APTs if mentioned). Re-
quires fine-tuning on Darknet corpora.

Relationship Extraction: Identifying links between entities (e.g.,
"Vendor X sells Malware Y on Market Z", "User A recommends
Vendor B").

Sentiment Analysis: Assessing the sentiment of reviews about ven-
dors/products, gauging community reaction to events or posts.
Topic Modeling: Identifying key discussion themes in forums (e.g.,
specific vulnerabilities, operational security practices, new market
announcements).

Threat Classification: Attempting to classify forum posts or mar-
ket listings based on threat type (e.g., data breach sale, malware
offering, phishing kit, C2 service).
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o TTP Extraction: Identifying descriptions of Tactics, Techniques,
and Procedures discussed by threat actors.

e Summarization: Condensing long forum threads or technical dis-
cussions into concise summaries for analysts.

Moves beyond keyword search to semantic understanding. Identifies threats and
actors even when specific keywords are avoided. Assesses vendor/market rep-
utation. Uncovers emerging TTPs and discussion topics. Provides analysts
with context-rich summaries, saving significant manual effort.

6.5 Darknet OSINT Module & Correlation Engine

Focuses on collecting and correlating specific identifiers found within the crawled
Darknet data to map relationships and build profiles of actors and infras-
tructure.

— Identifier Extraction: During Spark processing, specifically targets and
extracts:
e PGP Public Key Blocks (parsing and storing the key ID /fingerprint).
e Cryptocurrency Addresses (BTC, XMR primarily; validation and
normalization).

Usernames/Aliases (across markets, forums).

Market/Forum URLs (.onion addresses).

Jabber IDs, Email Addresses (rare, but high-value if found).

Specific software/tool mentions associated with actors.

— Correlation Logic (Spark/Graph DB): Implements algorithms to
find connections:

e PGP Key Pivot: Linking all aliases/accounts/posts associated with
the same PGP key across different hidden services.

e Crypto Address Pivot: Linking listings, profiles, or posts men-
tioning the same deposit or payment address.

e Alias Matching: Identifying potential links based on identical or
similar aliases (requires careful handling of common names).

e Co-occurrence Analysis: Identifying entities frequently mentioned
together (e.g., vendors active on the same set of markets).

— Data Modeling: Stores correlated data in a graph structure (e.g., using
PostgreSQL extensions like AGE or potentially integrating with a dedi-
cated Graph Database like Neodj if scale demands). Nodes represent en-
tities (Aliases, PGP Keys, Crypto Addresses, Markets, Posts), and edges
represent relationships (Posted On, Used Key, Mentioned Address,
Active_On).

This is the core of building actionable intelligence. Moves from isolated data
points to connected entity profiles. Enables tracking threat actors across
different platforms even if they change aliases. Helps identify shared infras-
tructure (crypto wallets). Uncovers collaboration networks. Provides crucial
attribution clues.
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6.6 LLM-based Interaction Agent

To analyze and attempt to programmatically interact with login portals, CAPTCHAs,
or other anti-automation mechanisms encountered on Tor hidden services.
— Triggering: Initiated by the crawler when encountering a known barrier
(e.g., HTTP 401/403, specific HTML forms, CAPTCHA elements) or
via analyst tasking.

— Challenge Analysis (LLM): The agent receives contextual informa-
tion about the barrier (HTML snippet, JavaScript code, image descrip-
tion/URL for CAPTCHAs, HTTP headers). The Claude LLM analyzes
this input to understand the type of challenge and required interaction.

— Strategy Generation (LLM): Based on the analysis, the LLM pro-
poses an interaction plan/script. Examples:

e Filling login forms with provided or previously discovered credentials.

e Executing necessary JavaScript found in the page.

e For CAPTCHASs: Analyzing visual elements based on prompts (e.g.,
"Tdentify bicycles in this image grid" — highly speculative) or in-
terpreting audio challenges. This is the most challenging and least
certain aspect.

e Managing session cookies and required HTTP headers for stateful
interaction.

— Execution Engine (Celery Task): A dedicated worker executes the
LLM-generated plan, sending HTTP requests through Tor, parsing re-
sponses, and feeding results back to the LLM for potential plan refine-
ment.

If successful, could unlock access to valuable data behind logins (e.g., specific
forum sections, user profiles, market internals). However, this component
carries significant risks:

— Detection Risk: Interaction attempts are more likely to be logged and
detected than passive crawling, potentially revealing monitoring activi-
ties.

— Ethical/Legal Risk: Attempting to bypass authentication or CAPTCHAs
raises serious ethical and legal questions, requiring strict policy controls.

— Technical Feasibility: Reliably defeating modern CAPTCHAS or com-
plex JavaScript challenges with current LLMs is extremely difficult and
often impractical. This remains a significant R&D challenge.

— OPSEC Failure: Errors in interaction could leak information about
the agent or platform.

6.7 Secure Storage Layer

Persistently stores processed data, extracted intelligence, OSINT correlations,
and system metadata securely.

— PostgreSQL: Stores structured data: normalized DNM listings, vendor

profiles, forum posts, extracted IoCs, the OSINT correlation graph (po-

tentially using graph extensions), user/system configuration, audit logs.
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Chosen for robustness, transactional integrity, and powerful querying ca-
pabilities (including JSONB and potentially graph queries). Data-at-rest
encryption should be employed.

— Distributed Index: The searchable index (containing text content,
metadata, extracted entities) is sharded and distributed across the P2P
network layer. This might use technology integrated with the P2P pro-
tocol or leverage outputs stored on a distributed file system accessible by
nodes. Indexing focuses on enabling fast retrieval of relevant documents
based on keywords, entity names, IoCs, PGP fingerprints, or crypto ad-
dresses.

Securely stores potentially sensitive intelligence derived from the Darknet. En-
ables efficient querying by analysts. Audit logs track data access and system
actions. Distributed index ensures search capability resilience.

6.8 Orchestration & Monitoring

Manages complex workflows, schedules tasks, handles failures, and provides
visibility into system operations and intelligence findings.

— Apache Airflow: Defines DAGs (Directed Acyclic Graphs) representing
the entire intelligence lifecycle: scheduling Tor crawls, triggering Spark
processing jobs, managing dependencies between parsing/LLM analy-
sis/OSINT correlation, initiating LLM agent tasks, handling retries on
failure (common in the Tor environment), and potentially triggering
alerts.

— Apache Superset: Connects to PostgreSQL and potentially the index
layer to provide dashboards tailored for cybersecurity analysts:

e Threat Landscape Overview: Trends in DNM listings (malware,
data breaches), key topics on forums, newly discovered high-risk hid-
den services.

e OSINT Exploration: Interactive graph visualizations of correlated
Darknet entities.

e System Monitoring: Crawler throughput, hidden service uptime
statistics, processing pipeline health, LLM agent task success/failure
rates, resource utilization.

e ToC Monitoring: Dashboards tracking specific IoCs or keywords
across the indexed Darknet data.

Ensures reliable execution of the complex intelligence gathering process. Pro-
vides analysts with crucial situational awareness and allows exploration of
extracted intelligence and system performance. Enables monitoring for op-
erational issues or potential compromises.

6.9 Query Interface & API

Provides secure mechanisms for analysts and other systems to query the col-
lected Darknet intelligence.
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— RESTful API: A secure API endpoint allowing authenticated users/systems
to perform searches, retrieve structured data (DNM listings, OSINT pro-
files), potentially initiate targeted crawls or analysis tasks. API design
should facilitate integration with existing Threat Intelligence Platforms
(TIPs), SIEMs, or SOAR platforms. Access controls (RBAC) are critical.

— Web Frontend A potential secure web interface built on the API, pro-
viding analysts with a GUI for searching, browsing indexed content, ex-
ploring Superset dashboards, and managing tasks. Requires strong au-
thentication and session management.

Enables analysts to leverage the collected intelligence effectively. API allows
integration into broader security workflows (e.g., enriching alerts with Dark-
net context). Strict access control and auditing are essential to protect the
sensitive intelligence data.

7 Technology Stack Rationale: Justification for the
Darknet Environment

The chosen technology stack is specifically suited for the unique challenges of
operating a large-scale intelligence platform focused on the Tor Darknet:

— Apache Kafka: Essential for decoupling the inherently unreliable Tor crawl-
ing process from downstream processing, providing a resilient buffer for high-
volume, asynchronous data streams.

— Apache Spark / PySpark: Unmatched for distributed processing of large,
often unstructured datasets typical of the Darknet. Its ML and graph pro-
cessing capabilities are vital for LLM integration and complex OSINT cor-
relation. Python integration (PySpark) allows leveraging extensive NLP and
security libraries.

— Apache Airflow: Required for managing the complex, multi-stage, failure-
prone workflows inherent in Darknet exploration (crawl — parse — analyze
— correlate — index). Provides robustness and monitoring.

— Apache Superset: Offers a flexible, open-source platform for visualizing the
specific types of intelligence derived from Darknet analysis (market trends,
OSINT graphs) and monitoring system health in this challenging environ-
ment.

— PostgreSQL: A mature, reliable RDBMS suitable for storing the structured
intelligence extracted (DNM data, OSINT graph) with strong data integrity
features and advanced query capabilities (JSONB, potentially graph).

— Celery: Provides a robust framework for handling distributed, asynchronous
tasks that fall outside Spark’s batch/streaming model, such as managing
individual Tor crawler states or the stateful interactions of the LLM agent.

— Python: The lingua franca for data science, web scraping, security tooling,
and interacting with the chosen stack components (PySpark, Airflow DAGs,
Celery tasks, Stem for Tor).
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Claude LLM (or similar): Represents the state-of-the-art in large lan-
guage models needed for the sophisticated contextual analysis and the am-
bitious interaction agent concept.

Tor: The fundamental network layer providing access to the target environ-
ment (hidden services).

This stack provides a balance of scalability, resilience, processing power, and
flexibility needed to build and operate the PoopakV2 platform as conceptualized.

8

Cybersecurity Use Cases & Intelligence Outputs

PoopakV2 is designed to directly support critical cybersecurity functions by
providing specific intelligence outputs:

Threat Actor Profiling & Tracking:

Output: Correlated profiles linking aliases, PGP keys, crypto addresses,
market activity, forum posts.

Use Case: Attributing malicious activity, understanding adversary infras-
tructure and collaboration networks, tracking TTP evolution.

Malware & Exploit Monitoring:

Output: Structured listings of malware/exploit kits for sale on DNMs, dis-
cussions about vulnerabilities on forums, identification of potential C2
infrastructure.

Use Case: Early warning of new threats, vulnerability prioritization based
on active exploitation discussions, identifying active C2 domains/IPs (if
leaked).

Data Breach Monitoring:

Output: Identification of posts or listings advertising or selling compro-
mised data (credentials, PII, corporate data) on markets or forums.
Use Case: Early detection of breaches impacting the organization or its

clients/partners, enabling faster incident response.

Ransomware Intelligence:

Output: Monitoring ransomware group leak sites hosted on Tor, tracking
discussions about ransomware operations, identifying associated crypto
addresses.

Use Case: Understanding ransomware T'TPs, identifying victims, tracking
ransom payment addresses.

Phishing & Fraud Monitoring:

Output: Identifying hidden services hosting phishing kits or involved in
fraudulent schemes, tracking sales of compromised financial accounts.

Use Case: Takedown requests (difficult on Tor), blocking associated infras-
tructure if it touches the Clear Web, understanding fraud TTPs.

Strategic Threat Intelligence:

Output: High-level trends in illicit market activity, emerging threat topics
in forums, geopolitical discussions among threat actors.
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Use Case: Informing security strategy, resource allocation, and risk assess-
ments based on the evolving Darknet threat landscape.
— Incident Response Enrichment:
Output: Ability to query collected Darknet data for IoCs (hashes, IPs,
domains, crypto addresses, PGP keys) found during an investigation.
Use Case: Providing context for observed malicious activity, potentially
identifying the actors or campaigns involved.

9 Inherent Risks, Limitations, and Ethical Considerations
from a Cybersecurity Perspective

Operating a platform like PoopakV?2 involves significant risks and requires careful
consideration of limitations and ethics:

— Operational Security (OPSEC):

Risk: The platform’s infrastructure (crawler nodes, processing clusters, P2P
participants) could potentially be identified or compromised, exposing
monitoring activities or collected data. Interaction attempts by the LLM
agent significantly increase detection risk.

Mitigation: Robust infrastructure hardening, strict network segmentation,
careful management of Tor identities, minimizing interaction footprint,
continuous security monitoring of the platform itself.

— Legal & Ethical Boundaries:

Risk: Scraping certain hidden services, especially interacting with them
(e.g., attempting logins), may violate terms of service (if any exist) or
cross legal boundaries depending on jurisdiction and the nature of the
site. Handling data from illicit sources carries significant legal and ethical
responsibilities.

Mitigation: Strict adherence to legal counsel regarding data acquisition
and retention policies. Clear ethical guidelines for analysts. Minimizing
collection of PII where possible. Implementing data minimization prin-
ciples. Avoiding active participation or facilitation of illicit activities.
Focusing interaction attempts only where legally permissible and oper-
ationally necessary, with strong oversight.

— Technical Limitations:

o LLM Agent Efficacy: The ability of the LLM agent to reliably defeat
anti-bot mechanisms on hidden services is highly uncertain and likely
limited. Over-reliance on this component is unwise.

e Tor Instability: Network latency and node unreliability can disrupt
crawling and data collection.

e Parsing Errors: The unstructured nature of Darknet sites will in-
evitably lead to errors in data extraction.

e Data Poisoning/Disinformation: Threat actors may intentionally
plant false information on services monitored by platforms like PoopakV2.
LLMs might misinterpret sarcasm, code words, or deliberate deception.
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— Intelligence Accuracy & Analyst Bias:

Risk: Automated analysis (LLM, correlation) can produce false positives or
negatives. Analyst interpretation is still crucial but can be influenced by
biases.

Mitigation: Implementing confidence scoring for automated findings. Re-
quiring analyst validation for critical intelligence reports. Promoting di-
verse analytical perspectives. Cross-referencing findings with other intel-
ligence sources.

— Tool Detection & Evasion:

Risk: Sophisticated hidden service operators may develop techniques to de-
tect PoopakV2’s crawlers or agents and block them or feed them mis-
leading information.

Mitigation: Employing advanced crawler evasion techniques (realistic user
agents, randomized request timing, behavioral mimicry). Continuously
adapting crawling and interaction strategies.

10 Conclusion: Towards Proactive Darknet Threat
Intelligence

The Tor Darknet remains a critical blind spot for many cybersecurity organi-
zations. PoopakV2, as detailed in this conceptual blueprint, represents an am-
bitious vision for a dedicated intelligence platform designed to systematically
penetrate and analyze this opaque environment. By integrating a resilient de-
centralized architecture, high-throughput Tor-native crawling, advanced LLM-
driven contextual analysis, focused Darknet OSINT correlation, and a conceptual
LLM interaction agent, the platform aims to transform raw Darknet data into
actionable cybersecurity intelligence.

While the technical realization, particularly concerning the interaction agent
and navigating the complex operational and ethical landscape, presents formidable
challenges, the potential benefits are significant. A platform like PoopakV2 could
empower cybersecurity teams with unprecedented visibility into threat actor op-
erations, illicit markets, and emerging threats hosted on Tor hidden services,
enabling a shift from reactive defense to proactive threat anticipation and dis-
ruption. This blueprint serves as a detailed technical foundation for the research,
development, and rigorous testing required to bring such a powerful Darknet in-
telligence capability to fruition.
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