
Long-tail latency
The silent killer of network 
performance and how DDI Central 
eliminates it



When it comes to network performance, not all delays are created equal. While average latency gets most of the attention, 
long-tail latency is often the unseen culprit that silently undermines your network's efficiency. Before taking a closer look 
at how a DDI solution helps reduce long-tail latencies and improve efficiency while delivering a seamless network 
experience, let's start by learning more about latency.

What is latency? How to improve latency?
In any network environment, network latency—the time 
delay before a transfer of data begins following an 
instruction—is a critical metric. One type, long-tail 
latency, is quite problematic and refers to the delays 
experienced by a large percentage of network requests, 
typically the slowest or "tail-end" responses.

These delays can significantly degrade the performance 
and user experience, especially in on-premises networks 
that rely on core network services like DNS and DHCP.

Understanding long-tail latency in on-premises 
networks
Long-tail latency in on-premises networks is characterized by slow, delayed responses that typically affect the last 1% to 
5% of network configuration requests. While most requests are processed quickly, a small portion experience significant 
delays, which can affect real-time applications and essential business operations.
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Common sources and causes of 
long-tail latency
Two of the most common sources of tail latency are DNS and DHCP servers. These services play critical 
roles in the network: DNS resolves domain names into IP addresses, and DHCP assigns IP addresses to 
devices.

Inefficiencies or mismanagement in these services can lead to long-tail latencies, particularly during 
high-demand periods or when servers become overloaded.

Common causes of long-tail latency in DNS and DHCP 
servers

Here are five reasons long-tail latency might occur in DNS and DHCP servers.

Server overload
During peak traffic 
periods, DNS and DHCP 
servers can become 
overloaded with requests, 
causing long response 
times.

Misconfigurations
Inefficient settings in DNS 
zone files or poorly 
configured DHCP scopes 
and scope policies can 
lead to delays in name 
resolution or IP allocation.

Packet loss and 
retransmission
Congestion-based packet 
loss, especially in DNS 
queries or DHCP request 
broadcasts, can force 
systems to resend data, 
increasing latency.

IP address 
exhaustion
If IP address pools are 
mismanaged, DHCP 
servers might struggle to 
allocate IPs, delaying 
network access for new 
devices.

DNS cache misses
When a DNS server cannot 
resolve a query locally, it 
must query external 
servers, introducing 
additional delays.
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Why DDI 
Central is the 
key to faster, 
more efficient 
networks
ManageEngine DDI Central provides an 
integrated platform that delivers full 
control and visibility over the three core 
network services DNS, DHCP, and IPAM and 
helps minimize tail latencies that can 
degrade network performance.

As a full-stack DDI (DNS, DHCP, and IP 
address management) solution, DDI 
Central optimizes these three core network 
services through automation, enhanced 
visibility, improved control, and robust 
security.

By streamlining essential processes that 
expedite the connection procedures for 
hosts joining a network by automating 
essential IP name and address 
management services, DDI Central 
significantly reduces long-tail latencies, 
making on-premises networks faster, more 
reliable, and easier to manage.
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Optimized DNS performance for 
faster resolution
DNS is responsible for translating human-friendly domain names into IP addresses that machines can 
understand. When DNS operations are poorly managed, it can lead to delays in resolving domain 
names, resulting in network latency. As an integrated DDI solution, DDI Central improves DNS 
management in several ways:

Centralized DNS 
management
With DDI Central, admins 
have centralized control 
over DNS records, allowing 
for quick updates and 
corrections. When DNS 
records are fragmented or 
poorly managed across 
multiple systems, delays in 
name resolution can result. 
DDI Central's unified 
interface ensures accurate, 
up-to-date DNS records that 
minimizes response time.

Efficient DNS 
caching
DDI Central enables 
network administrators to 
configure appropriate DNS 
forwarders and set Cache 
Timeout and Retry settings 
to optimize DNS caching 
mechanisms. Proper 
caching of DNS queries 
reduces the need for 
repeated queries to external 
DNS servers, significantly 
lowering response times.

Automated DNS 
failover
DDI Central's multiple 
primary and multiple 
secondary server setup for 
a single domain 
automatically reroutes DNS 
queries to alternate servers 
during outages or high-
traffic periods, maintaining 
service continuity and 
preventing DNS-related 
latency.
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Secure DNS resolutions and advanced 
protection
DDI Central strengthens DNS security with features such as Domain Name System Security Extensions (DNSSEC), ensuring DNS data is 
authenticated and protected from tampering. By preventing attacks like cache poisoning, DNSSEC ensures faster, trusted DNS responses, 
reducing tail latencies caused by malicious disruptions.

DNS threat intelligence

Block malicious domains in real time by integrating vetted threat feeds from ManageEngine CloudDNS, premium cybersecurity vendors, or 
custom STIX/TAXII sources—using reputation scores for proactive DNS-layer defense.

Anomaly detection in DNS and DHCP

Detect and predict DNS/DHCP threats early using built-in anomaly rules and ZIA's ML-driven DGA analysis that exposes weak behavioral 
signals before they escalate. Accelerate investigations with precision through enriched anomaly context, client correlations, and root-
cause indicators that reveal hidden abuse paths instantly.

DNS Detection and Response (DDR)

Quarantine suspicious IPs and subnets in real time by blocking DNS queries and DHCP leases for compromised clients—preventing threat 
propagation at both DNS and DHCP layers.

Domain blocking

Quarantine suspicious IPs and subnets in real time by blocking DNS queries and DHCP leases for compromised clients—preventing threat 
propagation at both DNS and DHCP layers.

Additionally, DNS Firewall with Response Rate Limiting (RRL) and Response Policy Zones (RPZ) protect against DNS-based 
attacks, ensuring that queries are processed quickly without being overloaded by malicious traffic.

Transaction Signatures (TSIG) keys provide secure authentication between DNS servers, ensuring smooth updates without 
delays.

DNSSEC with TSIG
Mitigate the risk of cache poisoning and 
manipulator-in-the-middle attacks by 
validating DNS responses through 
cryptographic signature verification, 
ensuring that end users receive only 
accurate, trustworthy DNS resources.

DNS over TLS (DoT)/DNS over 
HTTPS (DoH)
Encrypt DNS traffic with DoT and DoH to 
protect user privacy and ensure data 
integrity—ideal for both enterprise-grade 
networks and privacy-focused 
environments.

DNS Protection template
Deploy quick-start templates with codified 
DNS safeguards—featuring preloaded QPS 
presets or customizable controls—to enable 
consistent, automated rate-limiting that 
keeps your DNS servers resilient under both 
routine loads and attack surges.

With custom DNS resolutions using DNS views and Zone Scopes, admins can configure tailored DNS responses for different client subnets, 
optimizing DNS performance and further minimizing tail latencies by reducing unnecessary hops and ensuring direct query resolution 
paths.
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DHCP efficiency reduces network 
bottlenecks

The DHCP server programmed with effective DHCP scope allocation policies dynamically assigns IP addresses 
to devices on the network. Inefficiencies in DHCP management, such as IP address conflicts or slow lease 
assignments, can lead to network disruptions and higher latency. DDI Central improves DHCP operations in 
several key ways:

1 Reduced IP 
conflicts
The DDI system ensures 
that IP addresses are 
allocated efficiently and 
without overlap, reducing 
conflicts that can lead to 
network slowdowns. It 
maintains a real-time, 
centralized view of the 
entire IP address space, 
preventing misallocation 
that could cause delays in 
device connections.

2 Faster IP address 
allocation
DDI Central ensures rapid 
IP address lease 
assignment and renewal 
processes. When devices 
request an IP address, a 
slow response from the 
DHCP server can introduce 
delays in network access. 
With policy driven 
automation and optimal 
DHCP scope 
configurations, DDI Central 
ensures swift IP allocation, 
reducing the time it takes 
for devices to join the 
network.

3 Failover and 
redundancy for 
high availability
DDI Central can ensure that 
DHCP services have built-in 
failover and redundancy. 
This ensures that even if 
one DHCP server goes 
down, the system can 
reroute IP requests to 
another available server, 
preventing downtime that 
could lead to latency.

Solution Brief



Intuitive, hands-on interface for real-
time adjustments
One of the key advantages of DDI Central is its simple, intuitive, hands-on interface that enables 
network administrators to control DNS, DHCP, and IPAM services in real time. This direct access 
contributes to latency reduction in several ways:

Faster 
troubleshooting

The integrated interface 
empowers admins to quickly 
detect and resolve issues. For 
example, if there's a DNS 
misconfiguration or IP conflict 
causing latency, the admin 
can immediately address it 
through the DDI interface 
without switching between 
multiple tools.

Real-time monitoring 
and adjustments

DDI Central provides live 
monitoring of DNS, DHCP, and 
IPAM processes, enabling 
admins to make adjustments 
on the fly. If a particular 
service is causing delays (for 
example a DNS server under 
heavy load), the admin can 
reroute traffic or add 
additional servers instantly, 
minimizing latency.

Proactive 
management through 
automation

With a hands-on interface, 
admins can set automation 
rules for DNS and DHCP 
operations. Automated 
processes such as IP address 
allocation with DHCP policies, 
DHCP or DNS failover, and 
DDNS updates for new devices 
joining the network minimize 
human error and ensure that 
services remain optimized for 
performance, reducing the 
potential for latency-related 
issues.
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Comprehensive IPAM prevents 
network overload and optimizes the IP 
address plan
IPAM is crucial for overseeing the allocation and tracking of IP addresses within a network. Effective IPAM 
ensures that the network operates smoothly and prevents bottlenecks that can lead to latency.

1

Efficient IP address 
utilization
DDI Central with its 
integrated IPAM provides 
detailed insights into how IP 
addresses are used across 
the network. By preventing 
the under- or over-utilization 
of IP addresses, this solution 
reduces the risk of subnet 
exhaustion or over-
allocation, which can cause 
delays and suboptimal 
routing.

2

Automated IP 
address 
management
Instead of manually 
managing IP address pools, 
DDI Central with DHCP 
policies DHCP scope 
manager automates the 
process, ensuring faster and 
more accurate allocation, 
which minimizes delays 
associated with IP 
addressing errors.

3

Better IP address 
planning
By giving network 
administrators real-time 
visibility into IP address 
usage and segmentation 
planning, DDI Central 
ensures that each segment 
has enough address 
capacity, which improves 
overall routing efficiency and 
minimizes latency.

Centralized management for consistent 
network performance
By integrating DNS, DHCP, and IPAM into one centralized platform, DDI Central reduces the latency that can 
arise from managing these services separately. When each service is managed in silos, delays can occur due 
to communication gaps between services. This ensures smooth interaction between DNS, DHCP, and IPAM 
processes, leading to:

Better synchronization: Changes made to one service (for example DNS updates) are immediately 
reflected in related services (for example DHCP or IPAM), preventing configuration mismatches that could 
introduce latency.

Unified reporting and analytics: DDI Central provides comprehensive visibility into how these network 
services interact. By identifying and addressing potential bottlenecks before they escalate, network 
administrators can maintain consistent network performance and prevent latency spikes.
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A proactive approach to reducing long-tail latency
Long-tail latency is a significant challenge in on-premises networks, particularly when it affects DNS and DHCP 
services. This delay can slow down critical processes, from resolving domain names to assigning IP addresses, 
ultimately reducing overall network performance.

DDI Central can dramatically reduce latencies by providing better control, automation, and visibility across the network's core services. With 
improved load balancing, real-time monitoring, and intelligent policy-based resource management, DDI Central ensures that DNS and DHCP 
servers operate efficiently, minimizing delays, and providing a faster, more reliable network experience for users.

Deploying DDI Central is more than just improving performance—it's about future-proofing your network against the risks of tail latencies that 
can compromise user experience and business operations.

Download a free, 30-day trial now

Explore how ManageEngine DDI Central can transform your 
network.

ManageEngine DDI Central
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