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Executive Summary

Point-of-sale (POS) systems require continuous availability to support retail and
hospitality operations. When operating system failures or unresponsive systems
occur, traditional software-based management tools become inaccessible,
requiring costly technician dispatches. Intel vPro® technology addresses this
challenge through capabilities that operate independently of the operating
system, maintaining connectivity and control when software-based approaches
cannot function. Independent research commissioned by Intel and conducted by
Forrester Consulting found that organizations implementing Intel vPro
technology measured 65% reduction in device management time and 90%
reduction in hardware-related onsite visits.! For distributed POS deployments,
these improvements translate to reduced truck roll costs, shortened system
recovery time, and enhanced operational efficiency.

This paper examines Intel vPro technology's architecture for distributed point-of-
sale environments and how manageability solution providers can integrate these
capabilities into their platforms. Using Intel® Active Management Technology
(Intel® AMT), a feature of Intel vPro, IT teams can securely access devices below
the operating system—even if the OS is down—through encrypted connections.
This out-of-band remote management capability enables system access
regardless of operating system state. Security features, including Intel® Total
Memory Encryption (Intel® TME) and Intel® Threat Detection Technology (Intel®
TDT), support Payment Card Industry Data Security Standard (PCI-DSS)
compliance requirements. Integration through Intel® Endpoint Cloud (Intel® ECS)
allows these capabilities to complement existing management infrastructure.

The POS Management Challenge

Most remote management solutions operate through software agents running
within the operating system. While this in-band approach handles routine tasks
including software updates and configuration changes effectively, system-level
failures render these tools inaccessible precisely when intervention is needed
most. A corrupted boot sequence or security incident that compromises the OS
makes in-band management unavailable. For retailers managing hundreds of
distributed locations, these failures trigger technician dispatches with associated
travel time, service costs, and extended downtime. During peak shopping periods,
disabled checkout lanes compound operational impact with revenue loss.

Security and Compliance Requirements
PCI-DSS compliance remains mandatory for businesses accepting major
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credit cards, with requirements that mandate protection of
cardholder data during both storage and transaction
processing. These compliance standards increasingly
specify hardware-level protections that software-based
security alone cannot provide. Payment card industry audits
examine both data protection mechanisms and threat
detection capabilities to ensure comprehensive security
measures are in place.

The Distributed Edge Challenge

POS systems operate at the edge in unattended locations
such as restaurants, retail stores, and hospitality venues
where IT expertise may be minimal or nonexistent. Unlike
corporate IT environments, where help desk staff can quickly
reach end users, distributed POS deployments require
remote resolution capabilities that function without
extensive onsite technical knowledge. Store managers and
staff need systems that operate reliably, and when issues
arise, they need remote resolution that does not require
waiting hours or days for an onsite visit.

Intel vPro® Platform Architecture

Intel vPro technology, introduced in 2006, integrates
dedicated management components within the platform
chipset.

Intel® Active Management
Technology (Intel® AMT)

Intel® Total Memory Encryption
(Intel® TME)

Intel® Threat Detection
Technology (Intel® TDT)

Intel® Endpoint Cloud Services
(Intel® ECS)

Intel® Device Management Toolkit

® :
(Intel® DMT) Intel® Hardware Shield

Table 1. Intel vPro® Technologies for Point of Sale (POS)

This architecture enables out-of-band functionality that
maintains connectivity and control when primary operating
system resources have failed. The platform has evolved
over two decades into a mature solution deployed across
industries worldwide. While in-band management tools rely
on software agents running within the OS, Intel AMT —a key
component of the Intel vPro platform—provides a
management layer accessible even when the operating
system becomes unavailable. This architectural difference
enables continued system access during the failure
scenarios that render software-only approaches inoperable.

Intel® Active Management Technology:
Out-of-Band Control

The management engine maintains network connectivity
even when the system is powered off or the OS has crashed,
enabling management platforms to access and control
systems regardless of OS state. Operating on an
independent network stack separate from the host
operating system's network layer, Intel AMT ensures
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network communication with the management platform
remains functional even when the primary OS network stack
has failed or becomes compromised. Through this
connection, administrators can perform diagnostics,
execute recovery procedures, and monitor system health.

Intel® AMT Integration

Intel provides two integration architectures that enable
manageability solution providers to incorporate Intel vPro
out-of-band capabilities as native features within their
platforms. This approach allows solution providers to
differentiate their offerings with out-of-band remote
management while maintaining focus on their core
capabilities. Both integration paths handle Intel AMT
communication complexity, device provisioning, and
management protocol implementation, enabling platforms
to leverage Intel vPro functionality seamlessly. Intel vPro
capabilities work alongside existing in-band management
rather than replacing current infrastructure.

Intel® Endpoint Cloud Services
(Integration hosted by Intel)

In-band POS manageability providers with an existing Ul can
connect to Intel ECS in order to get the immediate benefit of
accessing Intel vPro out-of-band capabilities through their
existing dashboard. Intel vPro activation will happen once
the Intel ECS library is integrated with the providers' agent,
enabling the POS endpoint to connect to the Intel ECS cloud
service. Once this connection is made, end users (retail
system integrators or retailers) will be able to remotely
manadge their POS devices out-of-band and remediate issues
should the OS go down. Intel ECS does not currently support
Linux operating systems.

Intel® Endpoint Cloud Services Platform
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Figure 1. Integration hosted by Intel

Intel® Device Management Toolkit
(integration hosted by partner)

Intel® Device Management Toolkit (Intel® DMT) provides a
set of open source microservices that solution providers can
integrate directly into their management platforms and host
within their own infrastructure. This self-hosted “Do-It-
Yourself” (DIY) approach gives providers complete control
over the deployment architecture while delivering the same
Intel AMT out-of-band management capabilities. Intel DMT
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supports both Windows and Linux operating systems,
making it suitable for heterogeneous POS environments.
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Figure 2. Integration hosted by partner

Key Intel® AMT Out-of-Band Management
Capabilities

Intel AMT forms the foundation of Intel vPro's out-of-band
capabilities for remote control with the following features:

Hardware-Based KVVM Remote Control

Intel AMT includes KVM (Keyboard, Video, Mouse)
functionality enabling remote screen viewing and system
control as if physically present at the device. Unlike
software-based remote desktop tools that require a
functioning operating system, hardware KVM operates at
the BIOS level and during boot processes, enables
administrators to access BIOS settings, select boot options,
and diagnose hardware issues without traveling to the site.

Out-of-Band Power Management

Remote power control enables system shutdown and
restart from a central management console, providing
capabilities that range from powering on systems for
scheduled maintenance windows to performing forced
resets when systems become unresponsive.
Administrators can execute graceful shutdowns to prevent
data corruption or reboot systems directly into BIOS for
configuration changes. These power management
capabilities reduce the need for physical intervention while
ensuring systems can be maintained and recovered
remotely.

Hardware Alarm Clock

Intel vPro platforms include a hardware-based alarm clock
that operates independently of the operating system,
enabling administrators to schedule automatic system
power-on at predetermined times. This capability supports
maintenance windows by ensuring systems power on
during off-hours for patch management, software updates,
and system maintenance. The hardware alarm clock
functions even when systems are fully powered off,
providing reliable scheduling for distributed POS
deployments where manual intervention is impractical.
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Intel® One-Click Recovery

Intel® One-Click Recovery enables remote operating system
reinstallation through HTTPS boot or pre-boot
authentication. When a POS system experiences OS
corruption or requires reimaging, administrators initiate
recovery remotely. The system downloads a recovery image
over the network and reinstalls the operating system without
requiring physical media or technician presence, working
through the hardware layer even when the existing OS
installation is non-functional. This reduces recovery time
from hours or days to minutes.

Hardware-Based Security for Payment Card Industry
Data Security Standard Compliance

Payment Card Industry Data Security Standard (PCI-DSS)
compliance requirements for POS systems mandate
protection of cardholder data during both storage and
transaction processing. These compliance standards
increasingly specify hardware-level protections that software-
based security alone cannot provide. Payment card industry
audits examine both data protection mechanisms and threat
detection capabilities to ensure comprehensive security
measures are in place. The Intel vPro platform integrates
hardware-based security capabilities addressing these
requirements while maintaining the performance
characteristics necessary for transaction processing
environments.

Intel® Total Memory Encryption

Intel TME encrypts system memory using a dedicated AES
encryption engine that operates transparently without
requiring application changes. In POS systems, Intel TME
protects against physical memory attacks in which
adversaries attempt to read cardholder data directly from
memory chips. By performing cryptographic operations
through dedicated encryption engines rather than software
implementations, Intel TME remains resistant to OS-level
compromise.

Intel® Threat Detection Technology

Intel TDT leverages hardware telemetry and Al to detect
advanced threats that traditional signature-based antivirus
solutions may miss. By monitoring system behavior through
hardware telemetry, Intel TDT identifies anomalous activity
patterns characteristic of malware attacks. This approach
offloads detection workload from the main processor,
enabling robust security monitoring without impacting
system responsiveness during high-volume transaction
periods. Operating independently of the host operating
system, Intel TDT ensures monitoring continues even when
the OS has been compromised.

Intel® Hardware Shield

Intel® Hardware Shield provides firmware-level protection
against BIOS attacks when integrated with compatible
security solutions, offering tamper resistance from boot
through operation with minimal performance impact on
transaction processing. Intel Hardware Shield capabilities
require integration with third-party security applications to
deliver full functionality.
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intel
Intel® AMT Features vPRO
Features
Operating Systems Supported Windows* Linux*
Hardware inventory v v
Software inventory v v
User account management v v
Boot control v v
Web Services Management (WS-Man) specification v v
Power state management v v
Redirection (IDE/USB-R) v v
Alarm clock v v
Agent presence v v
Access monitor v v
Remote configuration v v
System defense filters v v
Fast Call forHelp (CIRA) v v
Wireless Intel AMT v v
Out-of-band KVM remote contral v v
One-Click Recovery (12t Gen:bevond) (1zh Gen:bevond)
Intel® Remote Platform Erase v v

Table 2. Value-added features requested by and designed for IT administrators

Implementation Pathway

Available Today: Intel® Core™ Processors with Intel vPro (13th Generation Intel® Core™i5 and i7 Processors, Intel® Core™ i5
Processors (14th gen), and Intel® Core™ processors (Series 1))

The Intel vPro platform based on the Intel® Core™ processors specified above implements the out-of-band management and
hardware-based security capabilities examined throughout this paper. The platform utilizes Intel Endpoint Cloud Services as
the software interface for management connectivity to Intel AMT functionality. Platform specifications remain stable for 15-
month periods under the Intel® Stable IT Platform Program (Intel® SIPP), aligning with the extended product development
and certification cycles characteristic of commercial point-of-sale deployments.

Future Platform Evolution

Intel vPro technology continues to evolve to meet the changing needs of distributed POS environments. Series 3 Intel®
Core™ Ultra processors (formerly Panther Lake) and future Nova Lake processor generations will introduce capabilities
designed to simplify IT operations and enhance system intelligence:

= Trusted Endpoint Protocol (TEP): Certificate-based authentication for enhanced management connection security
= Certificate Enrollment Protocol (CEP): Streamlined certificate management for large-scale deployments

= Intel® Endpoint Management Assistant (Intel® EMA): Expanded platform support including Linux operating systems
for heterogeneous environments support

= SmartIT Ops capabilities: Al-enhanced predictive system monitoring that identifies potential issues before they
impact operations, enabling proactive maintenance rather than reactive troubleshooting
Measured Business Impact

When youinvestin Intel vPro, you can reduce ticket volumes and average response times while improving overall Service
Level Agreements (SLAS).
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The Solution: Intel vPro Manageability
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1. The Tetal Economic Impact™ OF The Intel vPro® Platform As An Endpoint Standard, Forrester, Commissicned by Intel, January 2024

Conclusion

Hardware-based out-of-band management through Intel
AMT technology maintains system access and control when
the operating system fails, addressing the fundamental
limitation of software-only management approaches.
Combined with hardware-based security features supporting
PCI-DSS compliance, Intel vPro platforms provide
capabilities that software solutions alone cannot deliver.

existing infrastructure. Currently, platforms based on 13th
Generation Intel Core i5 and i7 Processors, Intel Core i5
Processors (14th gen), and Intel Core processors (Series 1)
provide immediate deployment opportunities, while the
roadmap for Series 3 Intel Core Ultra processors (formerly
Panther Lake) and Nova Lake ensures continued
advancement in remote management and security
capabilities for evolving POS requirements.

Find out more at intel.com/vPro or contact your Intel
representative.

Integration through Intel ECS enables management
platforms to incorporate these capabilities without replacing

intel.
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Legal Notices & Disclaimers

Performance varies by use, configuration and other factors. Learn more at www.Intel.com/Performancelndex.
Intel technologies may require enabled hardware, software or service activation.

No product or component can be absolutely secure.

Your costs and results may vary.

All versions of the Intel vPro® platform require an eligible Intel processor, a supported operating system, Intel LAN and/or WLAN silicon, firmware enhancements,
and other hardware and software necessary to deliver the manageability use cases, security features, system performance, and stability that define the platform.
See http://www.intel.com/vPro for details.

For Intel® Endpoint Management Assistant, there is no cost for the software itself, but because it is self-hosted by the customer, infrastructure, licensing, support,
and maintenance may apply. Remote management requires a network connection; it must be a known network for Wi-Fi out-of-band management. See
http://www.intel.com/vPro for details.

Al features may require software purchase, subscription or enablement by a software or platform provider, or may have specific configuration or compatibility
requirements. Data latency, cost, and privacy advantages refer to non-cloud-based Al apps. Learn more at www.intel.com/AIPC.

Statements in this document that refer to future plans or expectations are forward-looking statements. These statements are based on current expectations and
involve many risks and uncertainties that could cause actual results to differ materially from those expressed orimplied in such statements. For more information
on the factors that could cause actual results to differ materially, see our most recent earnings release and SEC filings at www.intc.com.

All product plans and roadmaps are subject to change without notice.
Intel does not control or audit third-party data. You should consult other sources to evaluate accuracy
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