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Abstract- — Hardening the Core: Strategic Defense-in-Depth for Windows-Based Domain Controllers Abstract In the modern 

enterprise landscape, the Active Directory (AD) infrastructure and its constituent Domain Controllers (DCs) represent the 

"crown jewels" of organizational identity and access management. As the central repository for user credentials, group policies, 

and authorization data, a compromised Domain Controller grants an adversary virtually unlimited "keys to the kingdom." This 

paper provides a comprehensive analysis of the threat landscape targeting Windows-based Domain Controllers and proposes a 

robust, multi-layered defense-in-depth framework. By integrating administrative isolation, host-level hardening, network 

segmentation, and advanced monitoring, organizations can significantly reduce the attack surface. The study concludes with a 

strategic roadmap for implementing these defenses without compromising the high availability required for critical identity 

services. 
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I. INTRODUCTION 

 
Active Directory is the backbone of approximately 90% of 

Fortune 500 companies. While its scalability and ease of 

management are unparalleled, its centralized nature makes it a 

primary target for sophisticated threat actors. Attackers 

typically follow a path of lateral movement and privilege 

escalation, culminating in the compromise of a Domain 

Controller. Once a DC is breached, traditional security 

perimeters become irrelevant as the attacker can manipulate 

every identity within the forest. Hardening the "core" is 

therefore not merely a technical necessity but a critical 

requirement for business continuity and data integrity. +1 

 

II. THE THREAT LANDSCAPE 
 

Common Attack Vectors Understanding how DCs are targeted 

is the first step toward defense. Modern attacks often leverage 

native Windows features to remain undetected. 

 

 Credential Theft and Golden Ticket Attacks Adversaries 

utilize tools like Mimikatz to extract the Kerberos Ticket 

Granting Ticket (TGT) password hash (KRBTGT). With 

this hash, an attacker can generate "Golden Tickets," 

granting them persistent, undetectable access to any 

resource in the domain for years. 

 

 Lateral Movement and LLMNR/NBT-NS Spoofing 

Attackers listen for Link-Local Multicast Name Resolution 

(LLMNR) requests on the network. By spoofing these 

responses, they can capture user hashes to be cracked 

offline or used in "Relay" attacks to gain unauthorized 

access to servers. 

 

 Print Nightmare and Zero-Day Exploits Vulnerabilities in 

legacy services, such as the Print Spooler service running 

on DCs, have historically allowed for Remote Code 

Execution (RCE) with SYSTEM-level privileges. 

 

III. ADMINISTRATIVE ISOLATION 
 

The Tiered Administrative Model. The most effective defense 

against lateral movement is the implementation of a Tiered 

Administration Model. This architecture prevents high-

privilege credentials from being exposed on lower-security 

systems. 

 

Tier 0 (Highest Security): Includes Domain Controllers, the 

Forest, and Tier 0 administrators. These credentials are never 

used to log into workstations or application servers. 

 

Tier 1: Includes member servers and applications. 

Tier 2: Includes end-user workstations and devices. 



 

 

 

© 2026 IJSRET 
2 
 

 

 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 12, Issue 2, Jan-Feb-2026, ISSN (Online): 2395-566X 

 

 
By ensuring that a Domain Admin only logs into a Tier 0 

system, the risk of credential harvesting from a compromised 

workstation is eliminated. 

 

IV. HOST-LEVEL HARDENING STRATEGIES 
 

A Domain Controller should be treated as a high-security 

appliance rather than a general-purpose server. 

 

 Server Core Deployment Deploying Domain Controllers 

on Windows Server Core significantly reduces the attack 

surface. By removing the Graphical User Interface (GUI) 

and unnecessary binaries, there are fewer components for 

an attacker to exploit and fewer patches to manage. 

 

 Disabling Unnecessary Services Services such as the Print 

Spooler, Xbox Live services, or even the web browser 

should be disabled or removed. If a service does not 

contribute to identity resolution, it represents an 

unnecessary risk. 

 

 Secure Boot and Virtualization-Based Security (VBS) 

Leveraging hardware-level security such as TPM (Trusted 

Platform Module) and Secure Boot ensures that the 

bootloader and kernel have not been tampered with by 

rootkits. 

 

V. NETWORK-LEVEL DEFENSES AND 

SEGMENTATION 
 

Domain Controllers should never be directly accessible from 

the general internet or even broadly from internal user 

segments. 

 

 Micro-Segmentation Utilizing Host-based Firewalls 

(Windows Defender Firewall) and hardware firewalls to 

restrict DC communication to only essential ports (e.g., 

DNS, Kerberos, LDAP, SMB). 

 

 Read-Only Domain Controllers (RODCs) For branch 

offices or high-risk locations where physical security 

cannot be guaranteed, RODCs should be deployed. 

RODCs hold a read-only database and do not store account 

passwords by default, limiting the damage if the physical 

server is stolen or compromised. 

 

 

 

 

 

VI. ADVANCED MONITORING AND 

AUDITING 
 

Hardening is incomplete without visibility. "Assume Breach" 

logic dictates that we must be able to detect an adversary who 

has bypassed initial defenses. 

 

Audit Policy Enhancement: Enable "Success and Failure" 

logging for sensitive events such as "Sensitive Privilege Use" 

and "Account Management." 

 

Honeytokens: Create "decoy" administrator accounts with 

high-value names. Any attempt to log into these accounts 

triggers an immediate high-priority alert, as no legitimate 

service should be using them. 

 

SIEM Integration: Centralize logs into a Security Information 

and Event Management (SIEM) system to correlate events 

across the network. 

 

VII. CONCLUSION 
 

The security of a Windows-based network is inextricably 

linked to the security of its Domain Controllers. A "Defense-in-

Depth" strategy—combining the Tiered Administrative Model, 

host-level minimization via Server Core, and aggressive 

network segmentation—creates a formidable barrier against 

modern adversaries. While no system is impenetrable, 

hardening the core ensures that an attacker must work 

significantly harder, increasing the likelihood of detection and 

intervention before the "Golden Ticket" is reached. 
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