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Disclaimer 
 

All rights reserved. No part of this publication may be reproduced, distributed, or transmitted in any form 

or by any means, including photocopying, recording, or other electronic or mechanical methods, without 

the prior written permission of the owner, except in the case of brief quotations embodied in critical 

reviews and certain other non-commercial uses permitted by copyright law. For permission requests, 

write to the Edgegap, at info@edgegap.com. 

 

All Right Reserved to Edgegap Technology Inc. 

  

mailto:info@edgegap.com
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Preface 
 

The basic principle that all gaming studios strive to accomplish is to make their games enjoyable for their 

player base. On the players’ side, this enjoyableness can come from a multiple of elements in and 

around the game such as the general gameplay, mechanics, genre, cost, etc. This translates into an 

overall player experience, which is deeply associated with the amount of revenues generated for a 

specific game. Neglecting a part of this player experience reduces the fun factor of a game, which results 

in a direct loss of revenues. As such, successful studios take decisive actions over the elements they 

have control over such as the game design, art style, pricing and such. 

Unfortunately for studios, there is a large portion of the player experience for which they have little to 

no control over; their server and network infrastructure. They are at the mercy of a select group of cloud 

infrastructures and internet service providers. For online games, those two elements are crucial because 

they dictate the second-to-second interactions between players. This lack of control, mixed with the fact 

that players can come from a multitude of locations around the world, prevents studios from 

guaranteeing a quality of service. Players, who connect using a variety of internet service provider (ISP), 

also have a very limited control over this aspect of their experience. This result in the number one 

problem impacting multiplayer games today, the lag.  

Lag, simply put, is a delay occurring between a player action, and the result of this action in a game. It 

results in poor player experience, causing players to feel a desynchronization with their virtual 

environment. This generates frustrations, and can eventually lead to a loss of revenues for studios due 

to players leaving the game and complaining on social media. Lag can come from various sources; a 

controller with a low battery, a low performance video card, a poor monitor refresh rate and so on. The 

main cause however is generally “network” lag.  

The goal of this case study is to demonstrate the rate at which edge computing infrastructures can help 

reduce network lag in the gaming industry. Edgegap’s patented platform was leveraged to re-process 

live game data provided by a studio, who shared traffic details from their players. The main goal was to 

use actual data points from a studio to compare its public cloud infrastructure against the edge 

computing infrastructure of Edgegap.  

The data used in this report is real data gathered in a live environment with actual deployments 

worldwide. None of the data has been modified. 

 

  



 

  

                COPYRIGHT © EDGEGAP TECHNOLOGY INC. 2020 

5 

 

Definitions 
 

Definitions to help reading this report: 

 

- RTT (Round-trip time): time required for a packet to travel from a specific source to a specific 

destination and back. 

- Latency: delay between the time it takes for a packet to go from point A to point B.  

- Request ID: Our internal Unique Request ID to track a transaction made in Edgegap’s system, 

typically associated with a match and its set of players. 

- Improvement: Differences between the initial data and the result using the following formula: 

(initial – result) / initial. 

- ARPU: Average revenue per user, typically represents the amount of money spent by a given 

player in a month. 
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Section 1.0 

Summary 
 

A studio provided Edgegap with two sets of data. The first one came from 22,000 matches of their games 

in a 1 player vs. 1 player scenario. These matches used a relay between the players to communicate. The 

second set of data came from 122,000 matches of the same game, where players did not use a relay and 

connected directly to one another through a peer-to-peer connection, also known as P2P. 

 

Relay-bound matches 
 

Edgegap re-processed the 22,000 relay-bound matches for those 44,000 players through our edge 

computing platform. Each match had initially used a relay hosted in the public cloud and provided the 

original latency per player. This allowed us to compare results from those relays with the one results 

measured in our live environment. Since the tests happened 10 days after the actual matches, some of 

the players were unreachable to take live measurements. This can be explained by various reasons; game 

console turned off, ip renewal, etc. We were able to reach 60% of the players, but this percentage would 

climb to 100% in a production environment because all players would be present.  

A small portion of the players (0.002%) measured with irrational values, which was most likely caused by 

network issues such as hard to reach mobile devices for players using a tethered connection. We discarded 

these 0.002% players for our comparison, but the values are still in the raw report. 

The following is a summary of the results: 

 

• Average RTT per player reduced by 46.5% 

• Average RTT per match reduced by 36% 

• Fairness improved from 46.5 to 33 

• Improved average latency per match 91% of the time 

• 25% of players below 50ms (vs 2% without Edgegap) 

• 69% of players below 100ms (vs 33% without Edgegap) 
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Relay-less matches 
 

We were requested by the studio to also analyze matches which did not use a relay. The intention was to 

evaluate if peer-to-peer was always the fastest way to connect 2 players, or if the results could be 

improved by adding a 3rd point of contact; the relay. Improving latency in this case would come from using 

a faster networking route then the network between 2 end users, who most likely will come from different 

ISPs using inefficient routing between 2 points. The result was undeniable: Edgegap’s technology was able 

to improve the latency for those matches by a much wider margin than we had previously anticipated.  

  

 

• Average RTT per match reduced by 23% 

• Improved average latency per match 70% of the time 

• 68% of players below 50ms (vs 60% without Edgegap) 

• 34% of players below 30ms (vs 24% without Edgegap) 

 

Obviously, it is impossible to improve P2P matches 100% of the time, since in theory the fastest way 

between 2 points is a straight line. If you are connected directly to your opponent and he is using the 

same router as you (i.e. same ISP region), sending the traffic back to an edge location will not improve 

the results. However, these matches represent a very small fraction of the overall matches played. This 

improvement is large enough to justify the use of relays even when it is unnecessary in a specific match, 

simply to create a faster routing between 2 players.  

 

Fairness 
 

We will discuss more in details this topic later in the report, but a side effect of Edgegap’s solution is to 

improve the overall fairness of a match. By finding the most effective point between 2 or more players 

to place a relay or a game server with the goal of improving latency, the gap between the RTT of each 

player is also reduced as a side effect. In the context of an authoritative game server architecture, or a 

form of smart relay, this would effectively increase fairness for all participants by insuring a small 

variation of latency between all the players. 
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Section 2.0 
 

Methodology 
 

The data provided by the studio covered 2 days of matches for their 1v1 PvP game on Playstation 4 and 

Xbox One. The data included around 22,000 matches where 44,000 players needed a relay, and 122,000 

matches which were using peer-to-peer without a relay. The data was anonymized and no timestamp 

were provided for data privacy reason. 

We executed 2 sets of tests; one with each group of matches (with and without relay). 

The first test was using the 22,000 matches with a relay. We submitted each group of players (2 per 

match) to our platform to measure in real-time the best possible location for the relay. By collecting live 

telemetry data of the available edge locations between the players, Edgegap’s decision maker can chose 

the most efficient point to deploy the relay. After this analysis, we generated a report comparing the 

round-trip times provided by the studio on the AWS infrastructure, against the round-trip time on 

Edgegap’s infrastructure. The result is a list of each match with a comparison metrics between AWS and 

the Edgegap’s platform.  

The second test was executed in a similar fashion but with a slightly different goal. As mentioned 

previously, we were tasked by the studio to find out if adding a dynamic relay using our platform would 

improve matches which were not initially using a relay. We processed each match and compared the 

live data against the round-trip time seen with the Peer-to-Peer connections. The outcome was a pair of 

value, per match, to show latency variation and improvement.  
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Data provided 
 

Relay matches 
 

For matches with relay, the data provided by the studio was in the following format: 

 

IP player 1 IP player 2 Server IP RTT player 
1 - server 

RTT player 
2 - server 

RTT total 

 

Available in this format is the source IP for both players involved in a given match, the IP of the relay used 

by those players during the match, the round-trip time for both segment and the sum of those 2 segments. 

There was a total of 22,333 matches.  

 

Non-relay matches 
 

For the second set of data, since those 122,373 matches were initially not using a relay, it was only 

necessary to receive both player’s IP along with the round-trip time in milliseconds.  

 

IP player 1 IP player 2 RTT 

 

Some player’s IP were unreachable during our tests, most likely because they were offline and thus unable 

to send data to our platform. We re-processed the matches 10 days after the actual matches, which 

accounts for these unavailable players. Those results have been discarded to clarify the report. For those 

who were reachable, we used our system to measure real-time telemetry from within our edge 

infrastructure around each of those players, and then compared the data with the studio’s results. While 

some personal networks are not allowing ICMP protocol through, Edgegap uses a mix of techniques and 

proprietary solutions to work around those limitations. This allows us to gather real-time telemetry 

regardless of the player’s network limitations. 
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The following diagram represents the high-level flow between players when a relay is involved. Detailed 

networks are not represented for clarity.  

 

 

FIGURE 1. DATA FLOW FOR MATCHES WITH RELAY 
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The following diagram represents the high-level flow between players in a peer-to-peer connection, 

where relays are not needed. Detailed networks are not represented for clarity. 

 

 

 

FIGURE 2. DATA FLOW FOR MATCHES WITHOUT RELAY 
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Section 2.1 
 

Compiling 
 

After processing those entries through our decision making platform, we extracted these metrics from 

our big data environment. We grouped these data by mapping them with a unique request ID to link both 

our data and the values received by the studio to get an accurate comparison for each players. 
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Results – Relay based matches 
 

Through the process of collecting a variety of data about the interaction between the players’ IP and our 

edge infrastructure, we are able to compare apple to apple and use an identical call-flow between each 

set of players. The data gathered take the form of amount of packets dropped, jitter, and multiple latency 

measurements done through a variety of mechanisms. We can demonstrate, with detailed traceability, 

the improvement for each segment, and thus correlate this data between the players of a same match to 

create an analysis of a specific interaction. 

The data was exported from our big data repository in an excel format for legibility reasons. Edgegap’s 

live dashboard allows access to the big data repository interface for the analysis of live metrics as needed.  

While trying to demonstrate latency reduction and overall experience improvement, we’ve also shown a 

higher level of fairness which we will cover later in this report.  
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Average RTT per match 
 

Available below is the distribution of the 

variation of average latency, per match, 

with (green) and without (yellow) 

Edgegap’s patented solution.  
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Percentage of improved matches 
 

The player experience has improved through the reduction in average RTT a staggering 91% of the time. 

For a remaining 9%, we did not improve the experience, which was essentially the same as before 

because the best available location was through AWS, where the studio’s current relays are deployed.  
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Matches above/under 50 & 100 ms 
 

By lowering average latency, Edgegap was able to eliminate or at least mitigate the long tail of people 

above certain thresholds. As these players are the most affected by lag issues, they are the most likely to 

quit after a bad experience and complain on social medias, engaging more players into their negative 

experience. In green below is the number of matches under a certain threshold (100ms and 50 ms 

respectively). We can clearly observe that through the use of Edgegap’s technology, the amount of 

player under those thresholds raises by a wide margin, validating the effectiveness of our solution.  
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Average RTT per player 
 

After analyzing the RTT per match, we turned our attention to the data available for each individual 

player. Edgegap’s solution has provided an even bigger change in latency for each player, totalling a 45% 

reduction. As such, we can then deduct that the individual player experience has improved by a wider 

margin than the average match. However, this is sometimes at the cost of latency variation between 

players, which can affect the fairness of the match. The difference between average match RTT 

reduction and average player RTT reduction can thus be explained by an asymmetrical improvement 

between 2 players in the same match. 
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Results – “No relay” matches 
 

Edgegap was also tasked by the studio to analyze a series of 122,000 matches which did not use a relay, 

and as such was a direct connection through peer-to-peer networking. The goal was to find out how 

those matches would behave by leveraging a relay inside Edgegap’s edge computing technology. The 

results, once again, were categorical: in 70% of the matches, there was an average latency reduction of 

23%. Although counter-intuitive, this result can be explained by the often inefficient routing done 

between 2 players in a direct peer-to-peer connection, for example in the case where they do not have 

the same ISP. By simply forcing the traffic to a specific relay, using a specific networking route, we can 

improve the overall player experience by a substantial amount in a majority of cases.  
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Average round trip time for no-relay matches 
 

By adding a relay, we shifted the mass of the matches to the left of the distribution curve, effectively 

generating more matches with a lower latency. Although the reduction in RTT is less impressive than for 

the relay matches, we can still see a notable improvement in overall player experience. 
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No relay matches below a certain threshold 
 

We have shown lag reduction in every bracket of the threshold. It is to be expected that over time, our 

machine learning algorithm will be able to improve the decision making process to increase the amount 

of matches in lower thresholds and lower overall average latency. 
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Section 3.0 

 

Locations: key to success 
 

Many companies are currently trying to create work-around fixes to the latency problems in gaming by 

working on the netcode, creating special VPN, and similar network-based solutions. The reality is that 

latency is a matter of distance based on simple physical properties. First, distance creates a physical 

problem because data cannot travel faster than the speed of light. Secondly, the longer distance a specific 

packet has to travel, the more chances there is of having to face multiple hops (i.e. routers) along the way.  

By adding more potential locations where the payload, such as the studio’s relay, can be deployed, we are 

fixing latency at its root cause; the distance. Today, the studio uses 6 locations for their relays. In 

comparison, the tests made in Edgegap’s infrastructure used a potential list of 142 locations. This number 

will grow by the thousands in the upcoming months as more service providers are deploying more and 

more locations. Having a flexible, dynamic orchestrator such as the technology developed at Edgegap will 

be key in getting the most of these new emerging infrastructures.  

 

Studio’s current relays: 

• Sydney, Australia 

• Singapore, 

Singapore 

• Frankfurt, 

Germany 

• Sao Paulo, Brazil 

• Columbus, USA 

• Boardman, USA 
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Section 4.0 
 

What is fair? 
 

Fairness can be relative, but for the purpose of our investigation we have defined fairness in our analysis 

as the difference in latency between each player’s RTT. While measuring real-time telemetry for each 

match, our system collected the data per player in order to find the fairness difference with and without 

Edgegap’s unique solution.  

Results 
 

Edgegap improved fairness (by reducing the RTT gap) 66% of the time, and reduced the gap in average 

by 31 milliseconds.  

 

• Improved fairness 66% 

• Latency gap between players reduced in average by 31 milliseconds 

 

Fairness, a balancing 

exercise 
 

While making a decision as 

to where a match should be 

played, Edgegap’s 

technology offers 

parameters that can tweaked 

to arrive at the desired 

outcome. Those parameter 

are dictated by each studio 

based on their game, players, 

and such external 

components. Making a game 

fairer may come at a price of 

higher RTT, and the inverse is 

also true. For example, in 

some cases we have reduced greatly the RTT of a single player. By doing so, we unfortunately slightly 

increased the gap between each player and so made it slightly more unfair. Our goal during this case 
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study was to reduce latency and it was achieved in such example. We could although have done a 

different research with slightly different parameters configuration where gap was the most important 

factor, and therefore could have picked a different location to deploy the relay.  

 

Example why we reduced fairness Studio Edgegap 

Player 1 37 38 

Player 2 37 9 

Fairness 0 31 

 

 

Examples 
 

While processing each match, we looked at some of them to understand the results. One thing Edgegap 

is trying to bring, along with improving player experience, is to make it fair for everyone. It is a core issue 

as games become more competitive and esports blooms into a mature market. With this in mind, we 

expose the following 3 examples.  

 

West Coast  
This is a fairly common example. Both players were located on the west coast. We ended up using a 

different location (Los Angeles) than the one the studio used (Washington state). By doing so we 

reduced the average latency by 22 milliseconds while lowering the RTT gap by 84 milliseconds. Not only 

did we reduce lag by 27% in this case, but we almost eliminated the gap differences thus making this 

match fair for each player.  
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North-to-South America 
The 2 players were respectively located in Rio de Janeiro, Brazil, and in Saint-Paul, Minnesota, USA. The 

studio’s system picked their relay in Sao Paulo Brazil to help the communication. The outcome was a 

very low latency for the Brazilian player (14 milliseconds), and a fairly high latency for the American (156 

milliseconds). Within a game where fast pace action and quick response time means life or death, it is 

clear the odds are in favor of the South American.  
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This match was reprocessed and we compared the outcome. We ended up selecting a relay in South 

Carolina. While we increased the latency of the Brazilian, the average latency remained unchanged and 

the difference between both players went from 142 milliseconds to 76.8 milliseconds. This is still far 

from perfect, and while a location in Central America may have given an even better result, the game is 

now much fairer for them.  
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Africa to USA  
 

By far one of the worst cases we have seen, player 1 was in Africa while the other was in New-York. The 

existing relay used was in Ohio, giving the advantage to the American player while providing a latency of 

176 milliseconds to the second player. After being deployed in our environment, we selected a location 

in London and have shown both a decrease in average latency (from 107 to 99ms) and in fairness (from 

137ms to 13ms!).  

Raising latency is a sensible topic with game publishers and studios. There are many aspects that comes 

into play like ARPU (average revenue per user) in a specific region, which we are not covering here. Our 

goal is to improve player experience by lowering latency, improving network conditions and making it as 

fair as possible for everyone. 
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Conclusion 
 

With the initial goal of finding if edge computing technologies could improve latency in some cases for 

players around the world, we can conclude that this experiment completely reaches and even goes 

beyond this goal. We have proven a remarkable improvement of 36% reduction in latency for relay-

based matches in 91% of the cases processed, and a 23% reduction in latency in no-relay based matches 

in 70% of the cases processed through the addition of a relay location. 

Edgegap’s technology has in both cases delivered the biggest improvement to the players most affected 

by latency. Indeed, we have seen an improvement from 33% of the matches below an average of 100ms 

with the original results from relay-based matches, to 69%. For no-relay matches, the improvement in 

the amount of matches below 100ms was not as drastic, but the amount by which they were improved, 

23%, is more than enough to justify investigating using a relay in all cases with the help of Edgegap’s 

technology. 

The concept of fairness has a variety of applications, mostly related to the emergence of esports. We 

can see Edgegap’s technology at the forefront of this emerging market with the ability to improve 

fairness in competitive games in 66% of the cases processed.  

As such, this case study done with a set of data taken from a live game demonstrates a big opportunity 

for studios to improve their player experience and satisfaction through the use of the technologies 

developed at Edgegap.  


