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Abstract. This article outlines the huge growth in popularity of online shopping 
and the problems retailers face in maintaining efficiency and good customer 
service. Through the use of emerging technologies that utilise big data and the 
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ogy chosen and how each perspective of a given organisation would look at the 
suggested solution. 

Keywords: IoT, Internet of Things, Big Data, Evaluation of Architecture, Justifi-
cation of technology, Solving emerging issues in retail, IT service. 

Contents 

1 Introduction ............................................................................................... 2 

2 IoT and Big Data ....................................................................................... 2 

3 Vehicle-to-Infrastructure Control Systems ............................................... 3 

4 Alternative Technologies .......................................................................... 4 

4.1 Social Media Mining......................................................................... 4 

5 Evaluation of Architecture ........................................................................ 4 

6 Measuring The Success............................................................................. 6 

References ..................................................................................................... 7 

 

mailto:Jdaykin.2@unimail.derby.ac.uk


1 Introduction 

 

Since the boom in popularity of smart devices in the late 2000’s and the intro-

duction of widely available and affordable broadband internet for the general 

population, online shopping has grown immensely. Statista (2016) found that 

in 2000, we spent £1.8b online. That number grew to £7.8 billion in 2005 and 

to £23.6 billion in 2010. Because of this sharp rise, courier services and online 

retailers are constantly trying to increase the efficiency of their delivery service, 

minimising errors and overall keeping customers happy which also keeps costs 

down. This proves that people prefer to make purchases at their own conven-

ience. The growing trend for “retail impatience” is putting more pressure on 

retailers and courier services to tailor the way they deliver orders to the way 

customers order them - efficiently. 

2 IoT and Big Data 

One way in which this can be done is through the use of Internet of Things and 

Big Data based technology, specifically through the use of V2I, or vehicle-to-

infrastructure control systems. The internet of things is defined as tens of thou-

sands of previously isolated devices that connect and communicate, sharing 

data for endless reasons (Weisman, 2004). The collection, analysis and appli-

cation of data is known as Big Data and is extremely common within modern 

technology, particularly technology that is among the internet of things. The 

term “big data” was popularised in the early 2000’s by data analyst Doug Laney 

who described big data using 3 V’s: Volume – the sheer amount of data being 

collected by any given organisation or business from various sources, Velocity 

– the speed at which data is collected and must be managed, stored or monitored 

as it arrives and Variety – the different mediums from which data is collected 

and needs to translated into qualitative or quantitative data that can be analysed 

and applied to make predictions, monitor trends or solve problems (Laney, 

2001).   

The internet of things and collection and application of big data is a concept 

that is already being used by retailers, particularly those who specialise or rely 

on sales made through the internet in other applications. Many retailers utilise 

location-based services to track customers browsing habits within stores and to 

plot the amount of time spent shopping to improve the customers experience, 

realise trends and also to provide displays and advertisements tailored to certain 



demographics or based on the average time a customer spends in a certain ge-

ographical area.  

3 Vehicle-to-Infrastructure Control Systems 

These examples show how internet of things based devices and use of big data 

is becoming increasingly important to the retail sector in order to improve their 

customers experience and in the end, increase profits. A new service utilising 

the emerging technology of V2I enabled infrastructure and vehicles could be 

used to achieve the same result. Here, data is collected by vehicles on the cur-

rent conditions of the road and levels of traffic. This is done by potentially thou-

sands of vehicles in any given area and can be used to trigger certain traffic 

rules and control certain aspects of other vehicles in that vicinity. Examples of 

this include controlling the speed of the car. Often, traffic jams are caused by 

“backward travelling waves” (Neff, 2011) whereby a minute adjustment of 

speed in either direction by a car, affects the car behind a little more, creating a 

domino effect where eventually, vehicles are at a standstill waiting to build up 

momentum again (Vanderbilt, 2009). In this situation, infrastructure would 

broadcast messages through roadside signs or displays or, in the case of auton-

omous vehicles, they would make use of vehicle-to-vehicle communication in 

order to share data about the cars own speed in order to help others maintain a 

similar speed and distance between each other. This system works through OBE 

(On-board equipment) which stores messages that should be displayed when a 

vehicle enters a specific geographic area, tracking the position of the vehicle to 

ensure the correct messages for the area are displayed as well as RSE (Roadside 

equipment) which broadcasts vehicle messaging data to vehicles and finally a 

server that receives requests to broadcast particular messages from other appli-

cations and sources before transmitting those messages to the relevant RSE. 

Any retailer or organisation that would like to use the information to track the 

whereabouts of their delivery vehicles in order to increase efficiency or deter-

mine the time before the delivery is completed can use the V2I enabled vehicle 

Probe Data Service which allows the data to securely and safely be sent back 

to another location. 

V2I control systems are already incredibly useful and this usefulness will only 

increase as more vehicles and infrastructures are enabled with such technology. 

V2I enabled vehicles along with the use of probing services to track the where-

abouts and estimated delivery time of a vehicle would result in large amounts 

of live big data that can be analysed in real time which would improve the effi-

ciency of retailer’s delivery process and increase customer satisfaction by also 



allowing a retailer to more effectively and accurately communicate with the 

customer on the status and exact location of their order as well as if any prob-

lems arise. 

4 Alternative Technologies 

4.1 Social Media Mining 

In order to achieve the same result as V2I control systems, an alternative tech-

nology that could allow retailers to improve the efficiency of delivery vehicles 

is the use of big data collection and analysis within social media. This process 

is known as social media mining, and is a way of using computational tools to 

analyse social behaviours, trends and human interactions (Zarafani et. Al, 

2014). It is also useful to extract certain information about events and trends in 

live time. Organisations use the billions of pieces of information shared on var-

ious social media platform to extract certain words, phrases or figures to create 

statistics or view patterns on just about anything. In this case, a retailer could 

analyse data from social media users in relevant locations using a tool like In-

formatica PowerExchange or Socialyzer to extract keywords such as “traffic” 

or “road works” from users and weather or traffic warnings from local govern-

ments or a piece of software known as a “Twitter-bot” whose purpose is to 

output automatic updates on social media, about weather for example.  

The retailer would use this information along with an GPS system to determine 

whether routes should be changed and to give more accurate estimation as to 

how long it will be before a customer receives their order. There are however 

problems with this method, including the fact that unless the system is moni-

tored all the time, data could be collected that either isn’t relevant or that isn’t 

correct, such as in the case of an advert or news article containing those words.  

5 Evaluation of Architecture 

In order to put this technology into place as a solution to the proposed problem, 

it is important to determine the architectural elements that will make up the end 

deliverable. For example, what elements are important at each level of the en-

terprise, and how will various perspectives manage and utilise the deliverables 

of various stages of the enterprise? In order to answer these questions, the Zach-

man Framework is extremely useful.  



Developed by John Zachman in 1987, the framework has been updated several 

times since its original design, but the core idea remains the same. It serves a 

modern take on “primitive interrogatives” in other words, it is the application 

of the questions: Who, What, Where, When, Why and How on modern enter-

prises and projects (Zachman, 2008). It is used as a structured set of components 

of an object that explain the requirements for the design, development, opera-

tion and maintenance of an object.  

The Zachman framework can be applied to the proposed system of a fleet of 

interconnected V2I delivery vehicles by looking at each of the rows of the 

model and asking how each perspective would answer the above questions. In 

the first row resides the Scope, where the external requirements and drivers are 

outlined. In this case, the stakeholders are the organisation or business that 

chooses to use the technology in the day to day operation of their company, the 

end customer who benefits from an improved system and the individuals oper-

ating the delivery vehicles. The second row is the enterprise model or designers 

view where the business perspectives are described. Here, “Who?” is asked in 

regards to the organisation of personnel and optimal strategy for task allocation.  

Who also refers to the customer or user, which for this proposal would be the 

operator and overseer of logistical vehicles and the end recipient of the order. 

It is important then that the requirements and characteristics of the end user and 

customer are taken into account when designing the product. The motivation 

(Why) is also outlined. In this case, the motivation is for retailers to improve 

customer satisfaction, increasing the probability of repeat business and overall 

increasing profits. The 3rd row involves the system model and designer view. 

How are logical systems and their relationships represented? What is realisti-

cally achievable currently with technology and personnel available to the en-

terprise? In this case, the resources are available already and are becoming more 

and more present in an interconnected society and as cars become more and 

more “smart”. For this reason, what is achievable is realistic in regards to the 

design and engineering aspect. Row 4 outlines the builder’s perspective which 

represent the physical outcome of the project. Is the product or service possible 

to create under current technical limitations? This perspective also introduces 

the preliminary deliverables of the end product, such as pseudo-code, a detailed 

plan or outline of the function of the product, who will have access to the prod-

uct and the motivation of that function. In this case, those who have access are 

the IT personnel and those in charge of logistics, this is important for security 

purposes and to ensure that information is read correctly, something which is 

necessary for the end product to work as intended. There is the 5th row, or the 

out of context perspective which asks what data definitions are constrained by 



the physical data models and describes the transformation from the design of 

the product to the end product. Because of the readily available albeit uncom-

mon usage of the technology required for V2I control systems, the end result 

should be an accurate representation of the original design. Finally, the user or 

owner’s perspective includes the end user of the service and reflect the charac-

teristics of the end product. In this case, the product is going to be used regularly 

by those in charge of operating and managing logistics vehicles for an online 

retailer. For this reason, the users will have substantial access to the workings 

of the product, and may even need to perform maintenance and diagnostics on 

the service, for this reason the product should be secure yet maintain open ac-

cess privileges for its users.  

6 Measuring The Success 

Once all of these steps have been taken and the final service has been imple-

mented, it is important to measure the success of the proposed system in order 

to determine whether or not the service addresses the customer and user’s re-

quirements. There are many ways in which one can measure the success of a 

new IT product or service, these include: statistics, user feedback, customer or 

user satisfaction, whether or not the budget and scope are met (Pozin, 2012) or 

simply analysing whether or not the service meets its specification. In this case, 

all could apply, however the most important factor in measuring the success of 

the service relies on whether or not the product met its specification. For this 

service, the product was designed to increase customer satisfaction through the 

improved communication and accuracy about order status and increased effi-

ciency of logistics. If the end product met these criteria whilst keeping to dead-

lines and meeting resource limitations, the project could be considered a suc-

cess and the growth of “retail impatience” would be reduced. The most im-

portant factor in the success of the proposed IT service for retailers in this case 

would be how much return of investment they receive. Amazon, the world’s 

largest online retailer, spent approximately $5 billion on shipping in 2015. One 

of the contributors to this is the compensation paid out to customers when or-

ders are not delivered within the specified time window. The proposed IT sys-

tem would decrease the chance of this happening by utilising technology to find 

the safest and most efficient route to the customer, therefore reducing total costs 

for the retailer in this department. There would also be less money spent by 

retailers on their support services, since there would be an increase in commu-

nication between the business and end customer, letting them know where their 

order is at all times.  
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