
Size and speed of data generated by Fleet Management Software 
 

Nikolay Kaskatiiski. 

University of National and World Economy Sofia, Bulgaria 

nkaskatiiski@dxc.com 

 

Abstract: The paper looks at the relation between the number of transport domains (cars, trucks, buses, ship, etc.) and the size of data, 

generated in fleet management software. Nowadays, such software is stored and run on a cloud and users do not need to care about the size 

limitation, just for the price. If using a solution on premises, the cost includes creating and supporting infrastructure and licences. Software 

developers should care for the scalability of the application time and also managing bottlenecks, that are likely to appear in data flow due to 

the size of the management program. 
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1. Introduction 

In present life, goods are manufactured all over the globe and 

are transported to customers in their respective countries. Internet 

trade increases the demand for fast and reliable end-to-end 

transportation of goods. Within a company, the task of efficiently 

managing the utilization of different transportation means is 

delegated to a fleet management system (FMS). This is software, 

used in enterprises, responsible for acquiring, maintaining, planning 

and generating profit, related to transportation company actives. 

Such software is part of company’s tools, used to maximize profit 

and reduce cost. FMS tool tracks all available transportation means 

and classifies them depending on type and usage. It assigns to the 

elements of the fleet various parameters depending from business 

needs. Planning maintenance with cost and time, predicting supplies 

and spare parts are part of the requirements to the system.  

 

2. Structure of Software for Fleet Management 

Fleet management software might consist of several logical 

parts - Figure 1. These are telematic system, service provider, and 

central authority system (order & fleet management). 

 

Figure 1. Block model of Software for fleet management. 

 

The telematic system is the part, responsible for collecting data. 

It is placed on the vehicle and is unique for each item in the fleet. Its 

main requirements are to inform driver for changes in the 

environment and to transmit data to the information storage. 

The service provider is responsible to feed fleet management 

system with information that is needed to work properly but is not 

part of telematic system. Data provided by this system might be 

relatively static as geo data or dynamic as weather conditions or 

traffic conditions 

The order & fleet management is the “brain” of the system. 

Data received from telematic system and service provider is stored 

and processed in this unit of FMS. This is the unit, where 

transportation requests are made, reports for different needs are 

generated and visualized. Users interact with FMS trough this part 

of the package to post requests related to management of 

transportation means. Based on algorithms, defined in this logical 

unit, dispatchers can generate messages and interact with drives 

trough telematic system. Order & fleet management system is 

typically interacting with other systems in the enterprise like ERP, 

cost and performance analysis, planning systems, etc. [1]. 

 

 3. Strategy for software hosting  

Every enterprise has its own strategy and dedicated teams to 

manage software infrastructure, with common goals - reduce cost 

and increase efficiency. When integrating a new package in the 

corporate software environment a decision must be whether this 

software will run on premises, or be hosted on a cloud. In the past, 

each organization has its own hardware infrastructure and dedicated 

teams to manage their software products and such solutions are 

called on premises. Nowadays there are data centers, where an 

organization can outsource the software management - clouds. 

There are some features for both approaches that must be 

considered, when a strategy for a new software is drawn. The key 

difference between the two approaches is who is responsible for 

what and who is responsible for the risks. Cloud-based solutions 

require the organizations to pay a subscription fee to the provider, in 

order to use the software. The software is usually accessed online 

through a server owned by the software provider.  

Under cloud solutions, the software vendor is responsible for 

the server infrastructure data integrity, updates, backups, and 

security measures. Still company must have wideband and reliable 

internet connection trough data canter of the software provider. 

Organization relies on service level agreements (SLA) and ability of 

software provider to manage a possible crisis, related to system 

malfunctioning. Updates of software are regularly received, liked or 

not. It is not possible to have dedicated features and customizations, 

common to all users of a package. 

On-premise software requires the organization to pay the cost of 

the software, upfront. In exchange, they receive a product with full 

licensing, capable of being used on the company’s server. 

Organizations are thus required to manage and maintain their 

physical computer servers internally, primarily when backups and 

upgrades are being performed. As data is stored in house all 

concerns about management and security are internal for the 

organization. It is possible software owner to provide custom 

feature or allow organization to build them self as organization has 

a higher degree of control when implementing the system [2]. 
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During operation time of the package, there is certain cost for  

transferring data from telematic system to order management past 

of the system. The amount of this data depends of now much 

information system is logging form one unit, how often this 

information is collected and how many unites are managed by the 

fleet management system. 

 

4. Data Generated by Transportation Means  

Data from the vehicle reaches the data storage system, after 

passing through several levels. First is the physical - transformed 

into electrical signal. Physical data values are temperature, speed, 

humidity, fluid level, pressure, etc. At the second stage - the 

electrical signal is digitally coded, so that can be processed further. 

Then data must be transmitted from the mobile unit to the stationary 

ground network. From there it is the network, that transfers data to 

the storage and also for processing by the fleet management system. 

There is various of environmental parameters that must be 

monitored to assure smoot and effective work of a vehicle. Some 

are related to engine itself, that allows them to operate and to 

monitor if it is in working conditions. Others are monitoring for 

hazardous situation and provide feedback to manage such 

situations. Such data is handled and managed by the systems of the 

vehicle. In respect to fleet management, this information is not so 

valuable unless it leads to conditions, where the vehicle is not 

operating normally. Other types of environmental parameters that 

do not have direct impact of transportation means but are valuable 

for the fleet management system are the position of the vehicles, its 

speed, and its destination. On top of them, the fleet management 

system must be interested by the driver who is operating the unit, 

the cargo’s conditions if applicable for the unit, energy stored in the 

vehicle (level of gas tank or battery charge) and currently consumed 

energy. In modern system all this data is collected and proceeded by 

Electronic Control Unit ECU. To reduce cost and make some 

components interchangeable, as well to ease the maintenance of the 

transportation means, manufacturers follow data exchange 

standards. Data between sensors and ECU could be analog signal or 

digital. The most popular standard is Controller Area Network 

(CAN bus) [3]. This is a robust vehicle bus standard designed to 

allow microcontrollers and devices to communicate with each 

other's applications without a host computer. It is a message-based 

protocol, designed originally for multiplex electrical wiring within 

automobiles to save on copper, but can also be used in many other 

contexts. For each device, the data in a frame is transmitted 

sequentially but in such a way that if more than one device 

transmits at the same time the highest priority device can continue 

while the others back off. Frames are received by all devices, 

including by the transmitting device. As the CAN standard does not 

include tasks of application layer protocols, such as flow control, 

device addressing, and transportation of data blocks larger than one 

message, and above all, application data, many implementations of 

higher layer protocols were created. Several are standardized for a 

business area, although all can be extended by each manufacturer. 

Among these implementations are SAE J1939 in-vehicle network 

for buses and trucks and SAE J2284 respectively for passenger cars 

[4]. 

SAE J1939 is a high-level communications protocol, which 

operates on a CAN bus. SAE J1939 specifies exactly how 

information (e.g. engine RPM) is exchanged between electronic 

control units (ECUs) on a vehicle. Information is exchanged in data 

frames consists of header or datalink, actual data or message and 

several control bits. Datalink is encoded into the 29-bit CAN 

identifier and contains bites for: Priority, Extended Data Page, Data 

Page, Protocol Format, Protocol Specific, and Source Address - 

Figure 2.  

 

Figure 2. Data frame in SAE J1939. 

 

A message is in one or more CAN data frame and contains 

information exchanged between devices on the datalink. J1939 has 

three different allowed message sizes, they are: 3 bytes, 8 bytes, and 

variable length. Most messages in J1939 are 8 bytes in length. This 

allows for a more efficient use of the network bandwidth by 

maximizing the amount of data on the network by reducing the 

number of messages. Variable length messages are messages with a 

length from 9 to 1,785 bytes. These messages are too large to fit in a 

single CAN data frame and must be fragmented by the transmitter 

and reassembled by the receiver. This process is defined by J1939's 

transport protocol which is specified by J1939-21. The size of one 

data frame all together is estimated at 16 bytes. 

 

5. Data Exchanged Between Mobile Unit and 

Stationary Systems  

Following registration of environmental parameters and 

conversion into electrical signals is to send the information form 

vehicle to stationary network and fleet management system. 

Nowadays under stationary network is understandable Internet, 

assuming FMS is connected to internet. Data exchange could be 

done online or offline. Offline is when data is stored in memory of 

the unit and then uploaded to internet on occasionally on time basis. 

Examples when vehicle is stationary at depot connected to local 

network via Bluetooth, Wi-Fi, etc. or information is transferred 

from device memory card. Online transmission is continuous 

process of transferring information for status of the unit. Most 

widely used mediums is cellular or satellite network. In addition, 

other means of exchange data dedicated to transportation exists 

such as TETRA (TErrestrial Trunked Radio) a European standard 

for modern digital trunked radio. For civil systems in Europe the 

frequency bands 385-390 MHz, 395- 399.9 MHz, 410-430 MHz, 

450-470 MHz, 870-876 MHz, and 915-921 MHz, have been 

allocated for TETRA by ERC Decision (96)043. Data transfer with 

TETRA is at 7.2 kbps. Dedicated Short Range Communication 

Dedicated Short Range Communications (DSRC) is a short to 

medium range wireless communication technique specifically 

designed for automotive use, i.e. vehicle-to-vehicle and vehicle-to-

infrastructure communication. Due to the short range of the signals, 

DSRC is useful to provide location-based services. Today, the main 

application of DSRC is Electronic Toll Collection (ETC). DSRC 

systems use infrared or the radio spectrum, particularly microwaves 

in the frequency bands 5.795-5.805 GHz and 5.805-5.815 GHz [5].  

 

6. Use Case, Results and Discussion   

To do some calculation, we assume that an organization 

manages a fleet of 50 unites (the number is chosen to be relatively 

small compare to fleet of rental vehicles and could be used as base 

for future calculation in relation to number of unites) and is 

concerned to have information for each unit at real time and 

reasonable price. To reduce the data exchanged between telematic 

system and central authority system of FMS, some data will be 

transmitted less frequently from the other and some conditions will 

be present to send data or not. For FMS resolution of 1 sec is 

considered as acceptable for time critical events. Resolution of 10 

secs will be used for dynamic events and 60 sec for non-critical 

parameters. 
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Table 1: Values that will be transferred for unit to FMS. Note that some 
J1939 messages (PGN) contains more than one value of interest.  

Critical values Dynamic values Non-critical parameters 

 Engine Seed  

 Engine Torque 

Mode 

 Driver’s Demand 

Engine-%Torque 

See PGN61444  

 Fuel Level 

See PGN65276 

 Miles Driven 

 Axle weight (kg) 

See PGN65217 

 Engine Oil Pressure 

 Engine Oil Level 

 Engine Coolant 

Level 

See PGN65263  

 Engine Coolant Temp 

 Engine Fuel Temp 

 Engine Oil Temp 

See PGN65262 

 Engine Hours 

 High-resolution 

vehicle distance 

 Service distance 

 Tachograph 

information 

See PGN65253 

 Brake switch 

(on/off) 

 Clutch switch 

(on/off) 

 Cruise control 

(on/off) 

See PGN65132 

 Vehicle Position  

See PGN65267 

 Temperature in cabin 

 Temperature in cargo 

bay 

 Humidity in cabin 

 Humidity in cargo 

bay 

See PGN652XX  

  Time/Date  

See PGN65254 

 

  Compass Bearing 

 Navigation-Based 

Vehicle Speed 

 Pitch 

 Altitude 

See PGN65256 

 

 

 

According to data in Table 1, there are 3x60+5x10+3 = 266 

messages per minute or 3.88 per second. As it is stated earlier, one 

message is 16 byes and if vehicle identification number (VIN) is 

used to identify the unit from where message is coming with size of 

17bytes, thus the size of the message transmitted is 33 bytes. The 

amount of data generated by the unit for one second of active 

logging will be 128 bytes, for one hour 450 kB. Assuming average 

of 9 hours operation per day and 22 days in month data transmitted 

per month is calculated at 87Mb and if operating 24/7 the amount 

will be 316Mb. Thus, for fleet of 50 unites we have around 4.2 to 

15 GB per month data transfer from vehicles to servers. 

For pricing of Amazon S3 storage is counted as well as the 

requests for PUT, COPY, POST, LIST, GET, SELECT. If each unit 

is collecting and uploading data every 10 sec a compromise 

between real time and price for upload, then a unit working 9 hours 

for 22 days is generating 71 280 server requests or if 24/7 requests 

are 259 200. And for fleet of 50 vehicles between 3,5 and 13 

million  

According AWS calculator for S3 [6] to upload store and 

download data for a fleet of 50 units running 24/7 : 

• Tiered price for: 15 GB 

• 15 GB x 0.0245000000 USD = 0.37 USD 

• Total tier cost = 0.37 USD (S3 Standard storage cost) 

• 13,000,000 PUT requests for S3 Storage x 0.0000054 USD per 
request = 70.20 USD (S3 Standard PUT requests cost) 

• 15,000 GET requests in a month x 0.00000043 USD per request = 

0.0065 USD (S3 Standard GET requests cost) 

• 15 GB x 0.0008 USD = 0.012 USD (S3 select returned cost) 

• 15 GB x 0.00225 USD = 0.0338 USD (S3 select scanned cost) 

• 0.3675 USD + 0.0065 USD + 70.20 USD + 0.012 USD + 0.0338 
USD = 70.62 USD (Total S3 Standard Storage, data requests, S3 select cost) 

 

 

 

• S3 Standard cost (monthly): 70.62 USD 

 

Next, let’s make some computation on the resources in the 

cloud. Basic FMS must monitor for errors and potentially hazardous 

situations as much as close to real time. Assuming every 10 secs 

and those checks will take no longer than 100ms. This is part of 

automation of the system that monitors each unit in real time and 

reports/take actions according programming logic. 

On the other hand, we have users interacting with the program 

giving new orders new destinations, generating reports working 

with collected data. Those are relatively big request compare to the 

one that are monitoring units. Users will do large request lasting 10 

secs every 10 minutes, as there will be 10 users connected during 

working hours. These are average assumptions. On a monthly basis 

269760 request with average length of 961ms and 2GB of memory: 

• RoundUp (900) = 900 Duration rounded to nearest 100 ms 

• 269,760 requests x 900 ms x 0.001 ms to sec conversion factor = 

242,784.00 total compute (seconds) 

• 2 GB x 242,784.00 seconds = 485,568.00 total compute (GB-s) 

• 485,568.00 GB-s - 400000 free tier GB-s = 85,568.00 GB-s 

• Max (85568.00 GB-s, 0 ) = 85,568.00 total billable GB-s 

• 85,568.00 GB-s x 0.0000166667 USD = 1.43 USD (monthly compute 
charges) 

• 269,760 requests - 1000000 free tier requests = -730,240 monthly 

billable requests 

• Max (-730240 monthly billable requests, 0 ) = 0.00 total monthly 

billable requests 

• Lambda costs - With Free Tier (monthly): 1.43 USD 

• Time for which Provisioned Concurrency is enabled: 8 hours = 28800 

seconds 

Pricing calculations 

• 10 concurrency x 28,800 seconds x 2 GB x 0.0000050147 USD = 

2.89 USD (Provisioned Concurrency charges) 

• RoundUp (10000) = 10000 Duration rounded to nearest 100ms 

• 10,000 requests x 10,000 ms x 0.001 ms to sec conversion factor = 

100,000.00 total compute (seconds) 

• 2 GB x 100,000.00 seconds = 200,000.00 total compute (GB-s) 

• 200,000.00 GB-s x 0.0000117011 USD = 2.34 USD (monthly 

compute charges) 

• 10,000 requests x 0.0000002 USD = 0.00 USD (monthly request 

charges) 

• 2.89 USD + 2.34 USD + 0.00 USD = 5.23 USD 

• Lambda costs for Provisioned Concurrency (monthly): 5.23 USD 

 

 Estimated cost of data storage and manipulation on the cloud is 

shown in Figure 3.  

 

Figure 3. Estimated price for data storage and data processing in AWS. 
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7. Conclusions  

It must be found a balance between requirement to have data in 

real time and the quantity of data transferred between telematic 

system and stationary part of FMS. Data generated by vehicle is 

continuous (analogue). For the size of the data transferred between 

mobile units and stationary system is important to select the 

frequency of reported data based on priority and based on events 

that are detected on the unit itself. Calculation for the size of data 

done for one vehicle are proportionally to number of unites present 

in the system from one type. In case of variety of unit types, they 

must be classified and calculation to be done depending of vehicle 

class. As the size of the data increases with number of units this 

could be a key factor to go on cloud or stay on premises. 

 

Larger enterprises can invest significant capital in on-premise 

FMS solutions, but smaller – can’t. For medium and small 

businesses have limitations on their budget, so cloud FMS software 

alternatives are the only answer. They simply save time and money. 

Whichever the case, every successful business requires a 

healthy and dynamic data ecosystem. Having a reliable and scalable 

infrastructure in place which can support end-to-end visibility of 

data flows, fast and secure file transfers, data transformation, and 

storage is integral to success. 
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