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The Evolution of Content Delivery

In sports, the only statistic that really matters is who scores the most points by the 

end of the game. On the Internet, speed is how you win with customers.

There is an evolution happening in content delivery optimization. Just as NPM and 

APM revolutionized WAN and LAN traffic, quality of experience (QoE) monitoring 

is changing the way we deliver Internet applications. Static options served well in 

controlled network environments, but the unpredictable performance of the Internet 

requires a more intelligent approach to global traffic management.

You want to be fast no matter where in the world your clients are. Ensuring a speedy, 

consistent user experience across a best-effort network becomes increasingly 

challenging as traffic increases globally. Several global traffic management 

approaches attempt to tackle this problem, but only one of them succeeds.

Only Cedexis performance-based load balancing leverages billions of 
measurements, collected daily from 45,000 ISPs around the globe.
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Why Round-Robin Doesn’t Fly

The easiest type of load balancing is round-robin. This method distributes traffic 

more or less randomly by directing each user to the next available origin or CDN. 

Each content source ends up handling an equal amount of traffic.

As traffic needs grow and become more geographically diverse, round-robin’s faults 

become painfully clear. With no awareness of a user’s location or network conditions, 

round-robin is just as likely to route a user to a high-latency origin as a low-latency one.

Round Robin

Drawbacks

• Indiscriminate when routing users to content sources.

• No knowledge of network or system performance.

• Naive routing algorithm leads to a bad user experience.

Round-robin does not use any performance data for decision making. It 

blindly makes routing decisions.

Round-robin global load balancing uses a more or less random method 
of directing a user to a content provider.

http://www.cedexis.com
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Geographic Load Balancing: Routing with the Wrong Data

IP address geolocation gives us the ability to narrow down the physical location 

of a user by region. Geographic load balancing routes users to the content 

source physically closest to them. The 

idea seems sound at first: to minimize 

latency, traffic is directed toward the 

closest geographic content source.

Geographic Load Balancing

Drawbacks

• Network topology doesn’t conform to geography.

• Different networks have different peering relationships, routing paths, and 
performance difficulties.

• Outages, oversaturation, or routing issues are not taken into account.

• It fails to measure the most important metric: the end-user experience.

It’s not uncommon for a route based on geographic analysis to perform far 

worse than expected. Speed defines end user experience, not proximity.

Different origins deliver a drastically different QoE 
to each user. Figuring out the correct origin is 

what latency-based load-balancing is all about.

With geographic 
load balancing, 
traffic is routed to 
the source physically 
closest to the 
user. This method 
fails because of 
the complexity of 
Internet routing.

http://www.cedexis.com
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Latency Changes Over Time. Geography Doesn’t.

Because Internet infrastructure is constantly changing, your end-user performance 

is a moving target. Traffic across a content delivery route will lose quality at a 

moment’s notice. Congestion comes and goes unpredictably within regions, 

causing latency road bumps that are overlooked when looking at averages. 

Geographic load balancing can’t detect this, much less mitigate it. 

Geographic load balancing doesn’t solve the problem. The only way to reliably 

deliver fast, reliable content is by measuring the actual user experience.

Unpredictable changes in network performance mean that at any point in time, 
different content providers will see variations in latency to geographic regions.

Average Network Latency

These two graphs reflect average latency for a 12-hour period 
for end users in a distinct geographic region of the United 
States. Since they measure latency, lower numbers mean 
more speed. For CenturyLink, AWS EC2 provides a better 
connection, but for Charter Communications, SoftLayer is the 
better option. Each cloud service provides a different quality of 
experience for the same geographic region. This shows one of 
the biggest drawbacks of geographic load balancing. 
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Performance-Based Load Balancing: Routing with Real Data

Geographic load-balancing routes traffic based on assumptions that aren’t backed by 

any performance data. Effective global traffic management reduces the guesswork by 

measuring network performance and routing users to content sources that perform 

the best for them at that specific time. This is the goal of performance-based load-

balancing. Synthetic monitoring and real user measurements (RUM) are the two 

different methods of performance-based load-balancing.

Synthetic Monitoring: No Substitute for the Real Thing

Synthetic monitoring measures performance between public-facing ISP servers 

and popular content providers. It fails to take into account the last mile, the large 

number of factors that affect performance between the ISP and the end user. 

Synthetic Monitoring

Disadvantages

• Monitoring agents fail to be representative of the end-user experience.

• Fewer agents means the measurements miss the vast majority of 
network routes.

• Poor modeling of the user experience produces unrealistic results.

Collecting data only at major centers and only for generic requests does not 

provide the whole story. Routing decisions do not reflect network reality.

By failing to collect enough measurements and take the last mile into account, 
synthetic monitoring suffers from a number of disadvantages.

http://www.cedexis.com
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RUM: Real User Measurements Reveal the User Experience

Synthetic metrics are not complete metrics, and load balancing based on them will 

not be ideal. The true key to effective and consistent performance-based global load 

balancing is real end-user data. Without knowing the actual latency from the content 

source to the user, it’s simply guesswork.

Discovering the true latency requires measurements between actual users and content 

providers: true RUM. Any performance-based global load balancing needs an aggregate 

of RUM data. How big does this aggregate need to be to be effective? Huge.

Approximately thirty thousand networks, or sixty percent of ASNs, have multiple 

upstream providers. This means that with an equal distribution of measurements, one 

million RUM data points per day will give you only thirty-three measurements per ASN, 

or barely more than one per hour. With traffic spread unevenly across ASNs, a RUM 

system needs to collect billions of measurements per day to provide accurate, up-

to-date performance information. RUM solutions without this much traffic will fail to 

protect you from poor performance across networks with less traffic. 

Using RUM isn’t as simple as just collecting it. Data needs to be processed 

and identified as useful before it’s put to work. In fact, up to 40% of RUM 

metrics collected by Cedexis Radar end up discarded.

RUM vs. Synthetic Page Load Times

RUM page load times show 
measurements typically two to 
three times slower than synthetic 
measurements, providing a 
much more realistic view of 
the end user’s experience.                                    
(Source: “Comparing RUM & Synthetic 

Page Load Times” by Steve Souders)

Any performance-based 

global load balancing 

needs an aggregate of 

RUM data. How big does 

this aggregate need to be 

to be effective? Huge.

A RUM system needs 

to collect billions of 

measurements per day 

to provide accurate, 

up-to-date performance 

information.

The true key to effective and 

consistent performance-

based global load balancing 

is real end-user data.

http://www.cedexis.com
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Real User Measurements: RUM

Advantages

• RUM measures the real performance of content providers across the last 
mile of end-user connectivity.

• Data is transparent and unobtrusive.

• RUM metrics are global, across thousands of relevant ASNs.

• Routing decisions are based on real-time information, including network 
service interruptions and performance.

RUM is the only method that pays attention to the single metric that matters 

to your end-users: speed.

The Need for Speed

Natural selection on the Internet 

selects the service that can give 

their users speedy, responsive 

content. We are evolving performance-based global traffic management based on 

user data to bring our clients to the top of their industry.

To improve the only statistic that matters, load-balancing decisions need to be 

informed by relevant data. Cedexis RUM is the real-world information that gives 

performance-based global load balancing the key.

True performance-based global traffic management requires realistic data that 
is as current and comprehensive as possible. This means monitoring network 

performance from actual end-user devices: Real User Measurements.
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With deep experience in delivery networks and performance optimization, 

Cedexis is the global expert in multi-cloud and multi-CDN strategies. Today, 

over 500 media, retail, luxury, and consumer brands count on Cedexis for 

100 percent availability, optimal Web performance, flexibility, and choice 

that drives revenue and lowers cost and risk.

visit cedexis.com or email sales@cedexis.com.

Portland, Oregon

317 SW Alder St, #650

Portland, OR 97204

+1 855 CEDEXIS (233-3947)

Paris, France

27 rue Raymond Lefebvre

94250 Gentilly, France

+33 (0)1 79 755 253

Learn how to use performance-based global traffic management 

to give your web application the key to speed. Visit our website to 

learn more about Cedexis Radar and Openmix.

Customers abandon Internet activities quickly when things start to slow down. Speed matters.

Key Performance 

Indicators for the Web

While download speed is 

important, it isn’t the only 

performance metric that 

impacts performance. 

Here are some other key 

performance indicators 

to watch for. Properly 

designed load balancing 

can enhance all aspects of 

content delivery.

• Latency can delay 

network traffic and can 

cancel out the benefits 

of speed.

• Availability is crucial, 

and even the fastest 

speeds are meaningless 

without it.

• Buffering kills video-

on-demand and 

encourages end user 

abandonment.

All of these metrics feed 

into the overall customer 

quality of experience (QoE).
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