
 
 

Metadata vs PCAP vs NetFlow: Which One Is
Better?

When it comes to network analysis and security, metadata, PCAP, and NetFlow each serve
critical yet distinct roles. Metadata captures essential communication details—source and
destination IPs, ports, protocols, session durations—providing lightweight, real-time visibility.
PCAP records complete packets (headers plus payloads), enabling deep packet inspection and
forensic reconstruction. NetFlow sits in between: it aggregates flow records from network
devices, summarizing conversation characteristics such as start and end times, byte and packet
counts, protocol usage, and interface information.

In this article, we’ll explore each technology in depth, compare their strengths and limitations,
and provide best practices for integrating all three into a unified network security strategy.

What Is Network Metadata?
Network metadata consists of high-level summaries of all network communications. Each 
metadata record includes attributes such as:

Source and destination IP addresses and ports

Protocol identifiers (e.g., TCP, UDP, ICMP)

Session start and end timestamps

Total bytes and packets transferred

Optional metrics like TCP flag counts or application-level identifiers

Because metadata omits payload content, it remains lightweight—typically under 100 bytes per
record—enabling continuous, real-time ingestion into SIEMs, NDR platforms, or cloud-based
analytics. Organizations leverage metadata for 24×7 monitoring, automated anomaly detection
playbooks, and historical trend analysis over months or years without prohibitive storage costs.

What Is Packet Capture (PCAP)?
Packet Capture (PCAP) is the process of intercepting and recording every bit of data transmitted
across a network interface. A PCAP file includes:

Complete packet headers (Ethernet, IP, TCP/UDP)

Full packet payloads (application data, user content)

Precise timestamp for each packet arrival

PCAP tools—such as Wireshark, tcpdump, and specialized network taps—offer unparalleled
visibility into protocol-level interactions and payload contents. This depth is indispensable for:

Deep Packet Inspection (DPI) to identify application-layer threats
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File extraction and malware reverse engineering

Forensic reconstruction of multi-stage attacks and lateral movement

However, raw PCAP data is voluminous. A single gigabit link can generate over 100 GB of PCAP
per day, demanding significant compute and storage resources, and typically retained only for
short windows (days to weeks).

Are You Missing Who’s Hiding in Your Network? – Dive Into Metadata

What’s Actually Going on in Your Network?
Have You Been Compromised in the Past?
How, Why, and When Were You Compromised?

Download the whitepaper now
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What Is NetFlow?
NetFlow, originally developed by Cisco, captures metadata at the flow level—essentially
grouping packets that share common attributes into a single flow record. Key components of a
NetFlow record include:

Flow keys: source/destination IPs and ports, protocol

Start and end timestamps of the flow

Total number of packets and bytes in the flow

Type of service (ToS), input/output interface labels
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TCP flags summary and next-hop address (optional)

Unlike raw PCAP, NetFlow does not retain packet payloads, but it provides richer context than
basic metadata by summarizing entire conversations. Typical flow record sizes range from 100
to 200 bytes, making it scalable for enterprise and service-provider environments. NetFlow
excels in:

High-level traffic accounting and capacity planning

Identifying top talkers, heavy hitters, and peer-to-peer flows

Early detection of DDoS amplification by spotting sudden spikes in flow count or
bandwidth

Detecting lateral movement by monitoring unusual flows between internal subnets

Modern variants—such as IPFIX or Juniper’s J-Flow—extend NetFlow to include application-level
classification, URL tags, and rich VLAN metadata, further closing the gap to PCAP-level insights
without the payload overhead.

Comparing Metadata, NetFlow, and PCAP: Key Differences
Below is an in-depth, side by side comparison of the three technologies across critical
dimensions:

Category Metadata NetFlow PCAP Data Granularity & Detail

Captures only session attributes and flow metrics
No payload or content inspection
Fast indexing by SIEM

Groups packets into flows with aggregated metrics
Includes byte/packet counts, ToS, interface IDs
No payloads

Records every packet including payload
Full protocol and content visibility
Enables payload-based threat hunting

Storage Requirements

Under 100 bytes per record
Can retain metadata for 12+ months inexpensively

Approximately 150 bytes per flow record
Retention of several months is common
Balances detail with cost

Hundreds of terabytes per month on high-throughput links
Typically retains 7–30 days of rolling PCAP buffers

Analysis Complexity

Simple correlation and thresholding
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Low learning curve for SOC teams

Requires flow analysis tools (e.g., NFSen, nfdump, Splunk)
Good for volumetric analysis, trend spotting

Demands expert-level skills for DPI, reassembly, and protocol decoding
High compute cost for large-scale parsing

Real Time Detection 

Near-instant ingest into alerting engines
Ideal for automated anomaly triggers

Slight delay (seconds to minutes) due to flow export intervals and sampling

Unsuitable for real-time across entire network; best for targeted sniffers

Forensic & Investigation

Provides timestamps and session endpoints to focus investigations

Flow timelines identify windows of interest quickly Full packet reconstruction reconstructs
attacker tools and

data exfiltration

Encrypted Traffic Insight Analyzes traffic volumes, timings, and patterns without decryption
Monitors flow sizes, packet inter-arrival times to infer encrypted tunnels Cannot decipher
encrypted payloads unless decrypted externally Scalability & Performance Minimal CPU/memory
footprint; suited for distributed sensors Moderate resource use; often implemented in routers or
probes High-performance appliances required; centralized data collection Integration &
Automation Native

SIEM/XDR

integration; drives SOAR playbooks Feeds flow analyzers and SIEM; supports automated
threshold-based alerts Ingested post-capture into specialized forensic or DPI platforms

Use Cases for Metadata, NetFlow, and PCAP
Use Case Metadata NetFlow PCAP Real-Time Monitoring

Continuous session-level insights
Instant anomaly flags at scale

Near real-time flow statistics (export intervals of seconds)
Detects volume spikes and flow shifts

Limited to small segments or specific taps
Impractical for full-network real-time capture

Anomaly Detection

Behavioral baselines from header stats
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Low false-positive rates

Detects abnormal flow patterns (unexpected ports, sudden bandwidth changes)
Useful for DDoS spotting

Deep-packet rules for content anomalies
High compute cost for matching payload patterns

Scalability & Storage

Lightweight records, under 100 bytes per entry
Retention feasible for 12+ months

Compact flow records (150–200 bytes)
Scalable across enterprise environments

High storage needs (100s of GB per day)
Typically retains 7–30 days of rolling capture

Forensic Investigation

Session timelines to narrow investigation scope
Quick triage of suspect sessions

Flow timelines identify windows of interest
Pinpoints which conversations to deep-dive

Full packet reconstruction for detailed analysis
Essential for understanding multi-stage attacks

Detailed Traffic Inspection

Header-level metrics only
No payload visibility

Provides context of conversations without payload
Useful for identifying frequent peer endpoints

Payload extraction and application-layer inspection
File reconstruction and content forensics

Encrypted Traffic Analysis Analyzes patterns, volumes, and timing without decryption Infers
encrypted tunnels through flow size and timing anomalies Cannot inspect encrypted payloads
without decryption keys or proxies Cost & Performance

Minimal CPU and storage overhead
Ideal for distributed sensors and branch sites

Moderate resource use on routers or collectors
Balances detail and cost

Requires high-performance hardware
Centralized collectors with significant compute resources

Integration & Automation Native integration with SIEM/XDR and SOAR playbooks

                               6 / 9

https://fidelissecurity.com/threatgeek/xdr-security/reduce-false-positives-and-ensure-data-accuracy-with-xdr/
https://fidelissecurity.com/cybersecurity-101/threat-intelligence/ddos-attack/


 
Integrates with flow analytics platforms and SIEM
Supports automated threshold-based alerts

Post-capture processing in specialized forensic tools
Less common in real-time automation

Integrating Metadata, PCAP, and NetFlow for
Comprehensive Network Security?
Combining metadata, NetFlow, and PCAP creates a layered approach to network defense. Each
data type brings unique strengths:

Metadata provides real-time visibility into session behavior, helping surface anomalies
with minimal overhead.

NetFlow adds contextual insights into traffic volumes, peer relationships, and flow
patterns, ideal for spotting trends and lateral movement.

PCAP delivers packet-level visibility essential for deep inspection, threat validation, and
forensics.

Together, they enable:

Layered Visibility: Detect anomalies in real time (metadata), understand flow context
and traffic patterns (NetFlow), and confirm threats through payload inspection (PCAP).

Efficient Triage: Trigger on-demand PCAP captures in response to suspicious sessions
or abnormal flow patterns, streamlining analyst effort.

Seamless Correlation: Align metadata, NetFlow, and PCAP along a unified timeline to
reconstruct complete attack chains.

Optimized Performance: Use lightweight signals (metadata, NetFlow) for wide
coverage and retain PCAP selectively to balance depth with resource use.

Fidelis NDR: Leveraging Metadata, NetFlow, and PCAP for
Comprehensive Network Security
Fidelis Network® Detection and Response (NDR) provides extensive visibility and advanced
threat detection by analyzing rich metadata, NetFlow data, and packet captures (PCAP). This
integrated approach enables security teams to detect, investigate, and respond to threats
effectively.

Rich Metadata Analysis

Fidelis Network captures and analyzes over 300 metadata attributes per session, offering deep
insights into network activities. This rich metadata includes details such as IP addresses, ports,
protocols, timestamps, and session durations, facilitating:

Real-Time Threat Detection: Immediate identification of potential threats, including
insider threats, by analyzing network activity in real-time.
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Enhanced Forensic Analysis: Detailed insights for investigating past incidents,
allowing teams to assess the attack’s impact and strengthen defenses.

Comprehensive Visibility: A complete view of network activity, improving event
correlation and overall threat detection across all communication channels.

NetFlow Data Integration

Fidelis NDR analyzes flow data (e.g., NetFlow, IPFIX) from all network devices, providing visibility
into network traffic patterns. This includes monitoring encrypted traffic using metadata analysis
and session behavior profiling, which supports:

Lateral Movement Detection: Tracking internal (east/west) movements within the
network to identify potential threats.

Anomaly Detection: Identifying unusual device communications or spikes in encrypted
traffic that may indicate malicious activity.

Packet Capture (PCAP) Capabilities

Fidelis NDR includes features for capturing and analyzing packet-level data, which is essential
for:

Deep Session Inspection: Unpacking and extracting hidden files for in-depth malware
detection, providing full content and context for network analysis.
Data Exfiltration Prevention: Detecting and preventing advanced data theft by
analyzing the content of network sessions.

Machine Learning and Behavioral Analytics

Fidelis NDR leverages supervised and unsupervised machine learning to establish baselines of
normal network behavior, enabling the system to:

Identify Anomalies: Detect rare data transfers, unusual device communications, or
spikes in encrypted traffic.

Reduce False Positives: Focus on actual threats, including zero-day attacks and
advanced persistent threats (APTs), by eliminating benign anomalies.

Unified Threat Detection and Response

By integrating metadata, NetFlow, and PCAP data, Fidelis NDR offers a cohesive platform for:

Automated Threat Detection: Real-time identification and alerting of potential threats
across the network.

Efficient Incident Response: Streamlined investigation processes with detailed
insights from multiple data sources.

Comprehensive Security Posture: Enhanced visibility and control over the network
environment, supporting proactive threat hunting and incident prevention.

Give Us 5 Minutes – We’ll Show You the Future of Security
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See why security teams trust Fidelis to:

Cut threat detection time by 9x
Simplify security operations
Provide unmatched visibility and control

Book a Demo Now!

Frequently Ask Questions

What is network metadata, and why is it important?

Network metadata, which includes details like IP addresses and session lengths, is crucial for
understanding network communications and enhancing security. It facilitates effective
monitoring and aids in proactive threat detection.

How does packet capture (PCAP) differ from network metadata?

Packet capture (PCAP) provides a comprehensive view of network traffic by capturing entire
packets, including headers and payloads, while network metadata offers a summarized view that
omits full packet content for efficient real-time analysis. This distinction highlights PCAP’s
detailed approach compared to the storage-friendly nature of metadata.

What are the key use cases for network metadata in network
security?

Network metadata plays a crucial role in real-time network monitoring, anomaly detection, and
behavioral analysis, enabling the identification of potential security threats through pattern
analysis of network activity. This immediate insight into network performance enhances overall
security measures.
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