
Using low-cost and open-architecture server technologies to build  
a high-performing, scalable traffic simulation and management system

NTT DATA is a leading IT services provider and global innovation collaborator headquartered 
in Tokyo, with business operations in over 40 countries. Their emphasis is on long-term 
commitment, combining global reach with local intimacy to provide premier professional 
services varying from consulting and systems development to outsourcing.

Challenges
•  Build a high-performing simulation solution for traffic analysis on a million-vehicle scale
•  Reduce the cost of congestion forecasting and signal control simulation systems

Solutions
•  Intel® Xeon® processor E5-2600 v2 product family
•  Intel® Solid-State Drive (Intel® SSD)

Results
•  Cost-effective and scalable traffic simulation system using a distributed computing  

architecture and industry-standard servers

Building a large-scale traffic simulation  
and management system with Intel® architecture

 “The bottlenecks restricting 
extension of the system to 

emerging countries are cost 
and the speed of introduction. 

Dedicated HPC machines are 
expensive and must be used in 

large-scale systems, but  
distributed processing using 

Intel® architecture-based  
servers can be introduced 

quickly and with low cost. It 
can also be scaled out from a 

smaller initial configuration.”

– Chikara Yonemori 
Senior Expert 

Technical Development Division 
Service Innovation Center 

NTT Data Corporation

Distributed data processing
The use of big data is spreading into a 
diverse range of business fields, even 
congestion forecasting and traffic control. 
NTT Data Corporation (NTT Data), which 
uses IT to support the reform of society 
and business, has developed a simulation 
system able to obtain vehicle GPS data and 
use it to forecast future traffic conditions and 
prevent congestion. Large-scale simulations 
have generally been run on dedicated and 
proprietary high-performance computers 
(HPCs or super computers), but NTT Data has 
achieved near-real-time forecasting analysis 
by using distributed processing with low-cost 
Intel® architecture-based servers. 

“Navigation systems which used to perform 
congestion forecasting on the basis of past 
data can now display traffic conditions in real 
time based on vehicle position information. 
The system NTT Data developed takes that a 
step further, forecasting congestion through 
simulation and controlling signals and lane 
restrictions to generate smooth traffic flows,” 
says Chikara Yonemori, senior expert at the 
Technical Development Division Service 
Innovation Center.

This system was developed on the basis of 
forecasting and control scenarios under NTT 

Data’s data analysis methodology (BICLAVIS*). 
When the number of vehicles in the 
simulation area is predicted to reach a high 
level, the green time of traffic lights can be 
lengthened to relieve congestion. Tomohiro 
Otani of the Technical Development Division 
Service Innovation Center says, “When we 
ran a simulation taking central Tokyo as the 
test environment to check vehicle movement 
under a dynamic signal control system, we 
succeeded in reducing the average traffic 
light wait time by one-third compared to 
time-based signal control. Our results also 
showed an increase of 1km per hour in 
vehicle drive speed.”

Building a system with Intel® 
architecture and  
Intel® Solid-State Drives
The congestion forecasting and signal control 
simulation system developed by NTT Data 
can process simulations on the scale of one 
million vehicles, equivalent to the entire 
traffic network within metropolitan Tokyo, so 
it can cover almost all major cities in Japan 
and around the world. Vehicle positioning 
information is obtained from GPS probe data.

“Most of the traffic information systems that 
are widely used in Japan employ positioning 
information taken from sensors installed 

Solution Brief 
Intel® Xeon® Processor E5 v2 Product Family 
Intel® Solid State Drive
High-Performance Computing 
Public Sector



along the road (VICS*), but in larger countries, 
it is difficult to install expensive fixed 
sensors. This system, which was developed 
with overseas deployment in mind, uses 
GPS, which is spreading rapidly through 
smartphones and mobile devices, collating 
huge quantities of GPS information to make 
forecasts,” says Otani.

The system’s key characteristic is that it 
uses low-cost, Intel architecture-based 
servers. The system consists of multiple 
servers equipped with Intel Xeon processor 
E5-2600 v2 product family, combined with 
Intel SSDs, which enable rapid read/write 
operations to storage devices. Yonemori 
says, “The bottlenecks restricting extension 
of the system to emerging countries are cost 
and the speed of introduction. Dedicated 
HPC machines are expensive and must be 
used in large-scale systems, but distributed 
processing using Intel architecture-based 
servers can be introduced quickly and with 
low cost. It can also be scaled out from a 
smaller initial configuration.”

Assigning one core to one mesh 
for high-speed distributed 
processing
The actual simulation process divides the 
transport network into fine meshes and 
assigns one mesh to one processor core 
to run parallel computing processes. The 
processing capacity per core is a key factor. 
In the verification test, the test environment 
was built with one server using the Intel 
Xeon processor E5-2600 v2 product family. 
The test confirmed that in a simulation of 
approximately 150,000 cars, the results for 
one second were calculated in 0.5 seconds, 
which is close to real time. It demonstrated 
that even if the transport network is 
subdivided more finely and the number of 
meshes is increased, the process was faster 

than with the previous-generation Intel Xeon 
processor E5-2600 product family. 

The number of servers was expanded to 
run a verification test to analyze data from 
one million vehicles. Checking the effects 
of distributed processing by measuring the 
changes in performance caused by raising 
the number of meshes, it was found that 
a series of simulation processes increased 
in speed accordingly when the number of 
meshes was increased. This result confirmed 
the efficiency of distributed processing. NTT 
Data and NTT Research are now working 
on the joint development of high-speed 
clustering technology. Instead of simply 
dividing the transport network by area, this 
technology divides the network so that the 
number of vehicles contained in each mesh 
is equal, thereby standardizing the amount of 
processing. If the capacity of each processor 
can be exploited fully, it should be possible to 
further raise the performance of distributed 
processing.

Running verification trials based 
on real data in emerging countries 
In the future, NTT Data plans to run 
verification trials in emerging countries, 
mainly in Asia, to check the level of effect 

that can be gained in real transportation 
environments. In Japan, the company 
is thinking of applying the system for 
congestion forecasting, security planning, and 
other aspects of big events, in preparation 
for the 2020 Tokyo Olympics. Aside from 
dynamic control of traffic signal times, other 
traffic control methods include restrictions 
on traffic flow, vehicle lanes, and area entry. 
Assessment of optimum control scenarios 
while varying parameters is another task 
being considered.

As NTT Data develops congestion forecasting 
and signal control simulation systems for 
worldwide use, its expectations of the Intel 
Xeon processor E5 v2 product family, and the 
high performance it delivers, are growing.

Yonemori says, “Large-scale simulations 
will go beyond congestion forecasting and 
expand in scope in the future to cover the 
use of social infrastructure, such as disaster 
simulation using open data. Moving up to real 
time in distributed processing will require 
more robust systems. We will be looking to 
use Intel® Xeon Phi™ coprocessors. We are 
looking forward to continuing joint studies 
with Intel and will be drawing on their 
support at the global level as we roll out our 
systems to emerging countries.”

Find the solution that’s right for  
your organization. Contact your Intel 
representative, visit Intel’s Business  
Success Stories for IT Managers, or explore  
the Intel.com IT Center.

Intel® Xeon® processor E5-2600 v2 product family
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Dynamic simulation-based traffic light control to 
relieve congestion
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