Trusted Computer System Evaluation
Criteria

Trusted computer system evaluation criteria are essential standards used to assess the security and
reliability of computer systems, especially in environments where data integrity, confidentiality, and
availability are paramount. These criteria serve as a benchmark for organizations to determine whether their
systems can be trusted to handle sensitive information securely and efficiently. Understanding these
evaluation standards is crucial for system designers, security professionals, and organizations aiming to
comply with regulatory requirements and protect their digital assets.

Introduction to Trusted Computer System Evaluation
Criteria

Trusted computer system evaluation criteria, often abbreviated as TCSEC, originated from the U.S.
Department of Defense's "Orange Book" in the 1980s. The primary goal was to establish a set of standards that
would allow the evaluation of the security features of computer systems. Over time, these criteria have evolved
and influenced other international standards, such as the Common Criteria (ISO/IEC 15408). The core purpose
of trusted system evaluation criteria is to provide a structured way to measure the security capabilities of a
system. This ensures that systems meet specific levels of trustworthiness, which is especially vital in military,
government, financial, and healthcare sectors where security breaches can have severe consequences.

Core Principles of Trusted Computer System Evaluation
Criteria

The evaluation criteria are built upon several fundamental principles:

Security Policy

A system must have a clearly defined security policy that specifies the rules and procedures for protecting
data and resources.

Discretionary and Mandatory Access Controls

Effective access controls prevent unauthorized access, with discretionary controls allowing owners to set
permissions and mandatory controls enforcing policies across the system.

Accountability

Systems should maintain logs of user activities to ensure accountability and facilitate audits.

Assurance

The system must demonstrate that its security features are correctly implemented and effective, often through
rigorous testing and verification.
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Independent Verification

Evaluation involves independent testing and analysis to confirm that the system meets the specified criteria.

Levels of Security in Trusted Evaluation Criteria

The TCSEC categorizes systems into different classes based on their security features and assurance levels.
These classes range from minimal protection to highly trusted systems.

Class D: Minimal Security

- Systems that do not meet any specific security criteria. - Usually, systems in this class are not intended for
sensitive or classified data.

Class C: Discretionary Security Protection

- C1 (Discretionary Security): Basic security features, such as user identification and password protection. - C2
(Controlled Access Protection): Adds features like object reuse protection and individual login sessions,
enhancing security and accountability.

Class B: Mandatory Security Protection

- B1 (Labeled Security): Incorporates security labels for objects and users, enforcing mandatory access
controls. - B2 (Structured Protection): Adds more rigorous security testing, security administrator roles, and
controlled object reuse. - B3 (Security Domains): Further enhances security with formal top-down design,
trusted paths, and more comprehensive auditing.

Class A: Verified Protection

- Al (Verified Design): The highest level, requiring formal design and verification, rigorous testing, and proof
that the system's security is intact.

Key Evaluation Criteria and Their Significance

Understanding specific criteria within these classes helps organizations select appropriate systems:

Security Policy Enforcement

- Ensures that the system adheres strictly to its security policies. - Critical for preventing policy violations that
could lead to data breaches.

Identification and Authentication

- Verifies user identities before granting access. - Essential for accountability and preventing unauthorized
use.

Access Control Mechanisms

- Controls who can access what information. - Includes discretionary and mandatory access controls.



Audit and Monitoring

- Records system activities for review. - Facilitates detection of suspicious activities and compliance auditing.

System Integrity

- Ensures that system files and configuration remain unaltered and trustworthy. - Protects against malicious
attacks and accidental modifications.

System Architecture and Design

- Formal design methods and verification enhance trust. - Systems designed with security in mind tend to be
more reliable.

Implementation of Trusted Evaluation Criteria in
Practice

Organizations seeking to achieve trusted system certification follow a structured process:

1. Requirement Analysis: Define security requirements based on organizational needs and regulatory
standards.

2. System Design: Develop a system architecture aligned with evaluation criteria, incorporating necessary
security features.

3. Implementation: Build the system, ensuring adherence to secure coding practices and design
specifications.

4. Testing and Verification: Conduct rigorous testing, including penetration testing and formal verification,
to demonstrate compliance.

5. Evaluation and Certification: Submit the system for independent evaluation by authorized agencies.

6. Maintenance and Re-evaluation: Regularly update and re-evaluate the system to maintain certification
status.

This process ensures that systems not only meet initial standards but continue to uphold security over time.

International Standards and Modern Developments

While TCSEC laid the foundation for evaluating trusted systems, modern standards have expanded on its
principles:

Common Criteria (ISO/IEC 15408)

- An international standard that provides a more comprehensive framework. - Uses Evaluation Assurance
Levels (EALs) to specify the depth of security evaluation.

Security and Privacy Frameworks

- Incorporate privacy considerations alongside security. - Address evolving threats such as cyberattacks,
insider threats, and supply chain vulnerabilities.
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Automated Testing and Certification Tools

- Use of automated tools to streamline evaluation. - Enable continuous monitoring and real-time assurance.

Challenges in Applying Trusted Evaluation Criteria

Despite their importance, implementing and maintaining trusted systems pose several challenges:

1. Complexity: Designing systems that meet high assurance levels requires significant expertise and
resources.

2. Cost: Certification processes can be expensive and time-consuming.

3. Evolving Threat Landscape: Rapid technological changes and new attack vectors necessitate continuous
updates.

4. Balancing Usability and Security: Ensuring robust security without hindering user experience.

Organizations must carefully weigh these factors when pursuing trusted system evaluation and certification.

Conclusion

Trusted computer system evaluation criteria serve as a vital benchmark for ensuring the security, integrity,
and reliability of computer systems handling sensitive data. From the foundational Orange Book standards to
contemporary frameworks like the Common Criteria, these evaluation standards help organizations
implement, assess, and maintain secure systems. By adhering to these criteria, organizations can build
confidence in their systems, comply with regulatory requirements, and mitigate risks associated with cyber
threats. As technology advances and threats evolve, continuous adherence to and refinement of trusted
evaluation practices remain essential for safeguarding digital assets in an increasingly interconnected world.

Trusted Computer System Evaluation Criteria (TCSEC): An In-Depth Analysis The landscape of computer
security has evolved significantly over the past few decades, driven by the proliferation of digital information,
increasing sophistication of cyber threats, and the need for standardized security assurances. Central to this
evolution has been the development of formalized security evaluation frameworks, among which the Trusted
Computer System Evaluation Criteria (TCSEC)—commonly known as the Orange Book—stands as a
foundational standard. This comprehensive evaluation methodology was designed to assess and ensure the
security robustness of computer systems, particularly those used in government and military environments. In
this detailed review, we delve into the core principles, structure, and significance of the Trusted Computer
System Evaluation Criteria, exploring its history, classification levels, technical components, and ongoing
relevance in today's cybersecurity landscape.

Historical Context and Development of TCSEC

The origins of TCSEC can be traced back to the 1980s, a period characterized by rapid technological
advancements and escalating concerns over information security. Recognizing the need for a standardized
approach to evaluating the security features of computer systems, the U.S. Department of Defense (DoD)
initiated a formal process to create a comprehensive set of criteria. Key milestones include: - 1970s: Growing
awareness of computer security issues and the limitations of ad hoc security measures. - 1983: Publication of
the Trusted Computer System Evaluation Criteria by the Department of Defense, which provided a structured
framework for assessing security capabilities. - Post-1983: Adoption and adaptation of the criteria by federal
agencies, leading to widespread use and influence on commercial security standards. - Evolution: The criteria
served as a foundation for subsequent standards like the Common Criteria (ISO/IEC 15408), which expanded
and refined security evaluation methodologies. The primary goal was to create a common language for
evaluating and comparing computer security features, enabling organizations to make informed decisions
about system procurement, deployment, and management.



Foundational Concepts of TCSEC

Before exploring the classification levels, it is crucial to understand the core concepts underpinning TCSEC: 1.
Security Policy - Defines the set of rules and principles that govern access to system resources. - Emphasizes
confidentiality, integrity, and availability as key security goals. - Ensures that the system enforces the rules
consistently and predictably. 2. Security Model - Formal representation of the security policy. - Defines how
subjects (users, processes) interact with objects (files, data) within the system. - Ensures that the security
policy is technically enforceable. 3. Security Mechanisms - Technical tools embedded within the system to
enforce security policies. - Includes access controls, authentication protocols, audit trails, and encryption. 4.
Evaluation Criteria - A set of standards and tests to verify that the system's security mechanisms are correctly
implemented. - Results in a classification level indicating the system's security robustness.

Classification Levels of TCSEC

The core of TCSEC is its hierarchical classification, which categorizes systems based on their security features
and assurance levels. These levels help organizations understand the security strengths and limitations of a
particular system. The classification levels are structured into classes, with each subsequent class adding
more rigorous security requirements:

A. Formal Security Development (Highest Level)

- Class A represents systems with formal, mathematically verified security proofs. - Usually reserved for highly
sensitive environments. - Not widely implemented in commercial systems due to complexity.

B. Security-Added (B1-B3)

- B1: Labeled Security (Verified Protection) - Implements mandatory access controls (MAC) with labels. -
Ensures that users cannot bypass security policies. - Requires a controlled security environment with formal
design specifications. - B2: Structured Protection - Adds more rigorous security design and testing. -
Implements a trusted path for user authentication. - Requires a clear separation of security functions. - B3:
Security Domains - Incorporates complete security policy enforcement. - Adds formal top-level design and
configuration management. - Ensures system integrity through rigorous security testing.

C. Discretionary Security (C1)

- C1: Discretionary Access Control (DAC) - Basic security level with access controls based on user discretion. -
Implements user-controlled permissions. - Suitable for general-purpose systems with moderate security needs.

D. Minimal Security (D)

- D: Minimal or No Security - Systems that do not meet specific security requirements. - Serve as a baseline for
comparison.

Technical Components and Requirements

Each class in TCSEC encapsulates a set of technical criteria that systems must satisfy. These include: 1.
Security Policy Enforcement - Systems must enforce a well-defined security policy. - Policies should be
consistent, complete, and enforceable. 2. Identification and Authentication - Reliable mechanisms to verify
user identities. - Implementation of passwords, tokens, biometrics, or other methods. 3. Access Control
Mechanisms - Capabilities to restrict access based on user privileges. - Implementation of discretionary and

© Trusted Computer System Evaluation Criteria 5
unitedstates.sandbox.xylemappliedwater.com



mandatory access controls. 4. Audit and Accountability - Logging of security-relevant events. - Ability to trace
activities for forensic analysis. 5. Security Labeling (in higher classes) - Labeling objects (e.g., classified data)
and subjects (e.g., users) to enforce access rules. - Ensures that security policies are maintained throughout
data lifecycle. 6. System Design and Documentation - Formal specifications and rigorous testing. - Clear
separation of security functions. - Configuration management and trusted path mechanisms. 7. System
Architecture - Use of trusted paths for secure user interactions. - Modular design to prevent security breaches
from propagating.

Evaluation Process and Methodology

Evaluating a computer system against TCSEC involves several steps: 1. Preparation - System developers
prepare detailed documentation covering architecture, security policies, mechanisms, and implementation
details. 2. Verification - Independent evaluators review documentation. - Conduct tests and demonstrations to
verify security features. 3. Testing - Rigorous testing to confirm that security mechanisms function as
specified. - Includes penetration testing, audit trail analysis, and security mechanism validation. 4.
Certification - If the system meets the criteria for a particular class, the evaluation authority issues a
certification. - Certification includes detailed findings and the scope of the evaluation. 5. Surveillance -
Ongoing monitoring to ensure continued compliance. - Re-evaluation may be required after system
modifications.

Significance and Limitations of TCSEC

Significance: - Standardization: Provided a common language for security evaluation, enabling comparison
across different systems. - Guidance: Helped system designers understand security requirements at various
assurance levels. - Policy Enforcement: Facilitated the development of secure systems in government and
military sectors. - Foundation for Future Standards: Served as a precursor to internationally recognized
standards like the Common Criteria. Limitations: - Complexity and Cost: High assurance levels, especially A,
are expensive and difficult to implement. - Focus on Confidentiality: Emphasis was primarily on confidentiality,
with less focus on availability and integrity. - Static Nature: The criteria were based on hardware and software
architectures prevalent in the 1980s, making them less adaptable to modern cloud, mobile, and distributed
systems. - Obsolescence: Many organizations have transitioned to newer standards like the Common Criteria,
although TCSEC'’s principles remain influential.

Legacy and Modern Relevance

Although TCSEC is largely considered obsolete in its strict form, its principles continue to influence current
security evaluation standards: - Common Criteria (ISO/IEC 15408): An international standard that superseded
TCSEC, offering a more comprehensive and flexible evaluation framework. - Trusted Computing Base (TCB):
The concept of a minimal trusted component remains central to modern security architectures. - Security
Engineering: Emphasis on formal verification and rigorous design continues to shape secure system
development. In modern contexts, organizations leverage a combination of standards, best practices, and
frameworks inspired by TCSEC to build secure systems. Its layered approach to classification and focus on
formal verification are particularly relevant in high-assurance environments such as government, defense, and
critical infrastructure.

Conclusion

The Trusted Computer System Evaluation Criteria played a pivotal role in shaping the landscape of computer
security standards. Its structured classification, emphasis on formal security policies, and rigorous evaluation
methodology provided a blueprint for developing and assessing secure computing environments. While newer



standards have evolved, the foundational concepts of TCSEC—such as layered assurance levels, security policy

enforcement, and formal verification—remain integral to contemporary security practices. Understanding

TCSEC is essential for security professionals, system architects, and policymakers committed to designing

systems that meet high-security standards. Its legacy underscores the importance of rigorous evaluation,

formal design, and continuous assurance in safeguarding critical information in an increasingly complex digital

world.

Questions & Answers About trusted computer system

evaluation criteria

No Question Answer

1 What are the main objectives of The main objectives of TCSEC are to establish a standardized
Trusted Computer System framework for assessing the security features of computer
Evaluation Criteria (TCSEC)? systems, ensure data confidentiality and integrity, and provide a

basis for evaluating and classifying the security level of
computing systems.

2 How are the security classes in TCSEC classifies security into classes such as D (minimal
TCSEC defined? protection), C (discretionary protection), B (mandatory

protection), and A (verified protection), with each class
specifying increasing levels of security requirements and
controls.

3 What is the significance of the The 'Orange Book' is the nickname for the TCSEC publication,
'‘Orange Book' in relation to TCSEC? [ which provides detailed guidelines and criteria for evaluating

the security of computer systems, serving as a foundational
document in cybersecurity standards.

4 How does TCSEC differ from While TCSEC primarily focuses on government and military
modern security evaluation systems with a hierarchical class structure, the Common
standards like Common Criteria? Criteria provides a more flexible, international framework for

evaluating a wider range of IT products and systems across
multiple assurance levels.

5 What are the limitations of the Limitations of TCSEC include its focus on traditional security
TCSEC model? controls, limited applicability to modern networked and

distributed systems, and its primarily US-centric approach,
which has led to the development of more comprehensive
international standards like the Common Criteria.

6 Can TCSEC be used for evaluating While TCSEC was mainly designed for government and military
commercial off-the-shelf (COTS) systems, some aspects can be applied to COTS products;
products? however, its rigorous requirements and classification system

are often not directly suitable, prompting the use of other
standards like Common Criteria for COTS evaluation.

7 How does the evaluation process The evaluation process involves analyzing the system against
under TCSEC work? the security criteria of a specific class, verifying compliance

through testing, documentation review, and security testing,
ultimately assigning a security class rating based on the
system's features.

8 What role does TCSEC play in Although largely superseded by newer standards like the
today's cybersecurity landscape? Common Criteria, TCSEC historically influenced security

evaluation practices and remains a reference point for
understanding foundational security concepts and
classifications.

Trusted Computer System Evaluation Criteria, TCSEC, Orange Book, security classification, computer

security, security evaluation, information assurance, security standards, access control, security policy
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