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Discover the Possible
Edge Computing and Consumer Internet of Things: 
Unlocking the potential

Invenica is an independent technology development and consultancy company. We use technology innovation 
to solve difficult problems for our clients. We have deep technical and industry knowledge, and a breadth of 
experience delivering complex enterprise projects. We work for global blue-chip companies, delivering mission 
critical solutions in the most demanding of environments. We help our clients develop a clear IT strategy – 
working with them on POCs and Prototypes that deliver a tested and ‘fast tracked’ approach. 

/Introducing Invenica

Gareth Mee
CEO, Invenica

Gareth is responsible for the growth and strategic direction of Invenica, a specialist 
software services business. He is currently working extensively within the emerging 
technologies space covering AI, Blockchain, Chatbots and Conversational Language 
with experience in enterprise integration, mobility and UX – delivering mission critical 
solutions and complex enterprise projects.

Moustafa Bounasser
CTO, Invenica

Moustafa is a Digital Strategist, Innovator and Inventor and an emerging technologies 
enthusiast with more than 12 years’ experience in the information technology sector. 
He has helped multiple organisations across Europe transform their business with 
innovation, thought leadership and emerging technologies

During the course of 2019 we will be investigating other emerging technology trends: Artificial 
Intelligence, Augmented Analytics and Internet of Things.        

To keep up to date, visit www.invenica.com or follow us on Twitter and LinkedIn.   

If you would like to get involved and discuss any of the themes of this White Paper and our  
“Discover The Possible” program, email us at enquiries@invenica.com – we would be delighted to 
hear from you and start a conversation. 
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Introduction

We launched our “Discover the Possible” programme in January 2019 and over the year we will be 
exploring the challenges and opportunities of emerging technology. We will be separating the fact from 
the fiction, translating the buzz words and jargon into simple plain language, and analysing real business 
use cases. Our team will be collaborating with our clients, partners and subject matter experts across the 
markets creating white papers, webinars and industry articles to spark discussion and debate. 

/Welcome to our “Discover the Possible” program
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About this Paper

Beyond mobile phones and personal computing technology, these new technologies are set to become 
ubiquitous in people’s everyday lives with sensors built into many home appliances and personal gadgets 
in bathrooms, kitchens, bedrooms, and living rooms.  

5G is the enabling technology for Edge Computing and Consumer IoT. Its improved infrastructure, speed 
and latency enable innovation, AI transformation and application development which will lead to 
businesses adopting more automation, working more efficiently and creating improved customer offerings 
that are tailored and personalised.  

With the new bandwidth and speed that 5G offers, Cisco1 predicts that, during the period 2017- 2022, 
there will be 28.5bn connected devices (of which more than half will be machine-to-machine) that will 
generate approximately 4.8 ZettaBytes of data. Media and telecoms companies will benefit as virtual 
and augmented reality traffic skyrockets with huge increases in consumers and businesses using the 
technologies. Cisco also predicted that gaming too, will grow nine-fold and will be responsible for 4% of 
overall IP traffic by then.  

This step change in data, connectivity and processing power is being embraced by business and 
consumers. Videos on mobile will become clearer as will video calls thanks to instant streaming. Adoption 
of virtual and augmented reality traffic will skyrocket. Advances in “wearable” technology will be able to 
monitor health in real time and communicate results direct to healthcare professionals and the spectre 
of self-driving cars, smart cities, networked houses and advanced virtual reality will become the norm.

Edge Computing – where data processing occurs as close to the source as possible – will become more 
important as it allows for faster processing and real time monitoring.  The sheer number of computation 
and connections will no longer be sustainable for traditional cloud computing. And, as Consumer IoT 
market explodes with more wearables, more smartphones, more connected devices, there will be new 
demands on 5G services across all verticals from automotive to health, entertainment to the environment – 
covering such things as autonomous vehicles, remote diagnosis, immersive gaming and energy monitoring.

In this paper we explore the opportunities for Edge Computing and Consumer IoT 
that will be unleashed with the advent of 5G and how the world will become truly 
connected, enhancing organizations’ output and citizens lives. 

1 https://newsroom.cisco.com/press-release-content?type=webcontent&articleId=1955935

During the period 2017- 2022, there will be 
28.5bn connected devices that will generate 
approximately 4.8 ZettaBytes of data.“
Cisco, 2018 article
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Edge Computing Glossary of terms

/4G, 5G 
4th, and 5th generation cellular technologies, respectively. 4G, the current generation cellular technology, 
delivers true broadband internet access to mobile devices; the coming 5G cellular technologies will 
deliver massive bandwidth and reduced latency to cellular systems, supporting a range of devices from 
smartphones to autonomous vehicles and large-scale IoT. Infrastructure Edge Computing is considered a key 
building block for 5G. 

/Cloud Computing 
A system to provide on-demand access to a shared pool of computing resources, including network servers, 
storage, and computation services. Typically utilises a small number of large centralised data centres and 
regional data centres today. 

/Device Edge 
Edge Computing capabilities on the device or user side of the last mile network. Often depends on a gateway 
or similar device in the field to collect and process data from devices. May also use limited spare compute 
and data storage capability from user devices such as smartphones, laptops and sensors to process Edge 
Computing workloads. Distinct from infrastructure edge as it uses device resources.

/Edge Node 
A compute node, such as an individual server or other set of computing resources, operated as part of an 
Edge Computing infrastructure. Typically resides within an edge data centre operating at the infrastructure 
edge, and is therefore physically closer to its intended users than a cloud node in a centralised data centre.

/Fog Computing 
The term was originally coined by Cisco. A distributed computing concept where compute and data storage 
resource, as well as applications and their data, are positioned in the most optimal place between the user 
and Cloud with the goal of improving performance and redundancy. Fog computing workloads may be run 
across the gradient of compute and data storage resource from Cloud to the infrastructure edge. Can utilise 
centralised, regional and edge data centres.

/Latency
In the context of network data transmission, the time taken by a unit of data (typically a frame or packet) to 
travel from its originating device to its intended destination. Measured in terms of milliseconds at single or 
repeated points in time between two or more endpoints. A key metric of optimising the modern application 
user experience. Distinct from jitter which refers to the variation of latency over time. Sometimes expressed 
as Round Trip Time (RTT).



/Throughput
In the context of network data transmission, the amount of data per second that is able to be transmitted 
between two or more endpoints. Measured in terms of bits per second typically at megabit or gigabit scales 
as required. Although a minimum level of throughput is often required for applications to function, after this 
latency typically becomes the application-limiting and user experience-damaging factor. 

/Traffic Offloading 
The use of compute, data storage and network resources at the infrastructure edge to route network data 
in preference of another network path. This may be seen when the infrastructure edge is providing local 
breakout, and therefore provides a superior performance network path.

6

Edge Computing Glossary of terms
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Edge Computing at a glance

/Why does Edge Computing matter?
Edge Computing is all about taking specific jobs from the cloud and putting them somewhere else. This 
“somewhere else” is not a predefined location. It could be anywhere between the client device and the 
cloud. 

Unlike traditional cloud computing, whose architecture is inherently centralised and vulnerable to 
distributed denial of service (DDoS) attacks and power outages, Edge Computing distributes processing, 
storage, and applications across a wide range of devices and data centres, which makes it difficult for any 
single disruption to take down the network. 

IT teams are sensitive to the risks involved whenever data is transferred between devices and the cloud 
and Edge Computing alleviates those risk by making much of that data transfer avoidable in some 
environments. With Edge Computing it is possible to filter sensitive information locally and only transfer 
important data to the cloud. This means enterprises can build an adequate security and compliance 
framework that meets their needs and ensures compliance with audits.

During the period 2017- 2022, there will be 
28.5bn connected devices that will generate 
approximately 4.8 ZettaBytes of data.
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Heavy industry such as Oil and Gas relies on the performance and uptime of its automated machines. For 
example, IoT sensors on all equipment on an oil platform will feed in data to monitor machine health in 
real time. Those sensors feedback information locally and decisions can be made on the spot, say, to shut 
down a faulty pump. Analysing live pump data, the company responsible for its maintenance can review 
and potentially change the timespan between services to maximise pump uptime, realise a higher return 
on the asset and optimise performance.  

An example of an Edge Computing use case is an autonomous car where time is critical for decision-
making which needs to be instant - without the time it would take to send data to the cloud. Another 
area is utility management, helping manage energy and water in the home. Here, consumers get real-time 
insight into a water leak and the error data could trigger the water to be  cut off immediately – again 
without the data having to travel across the network. 

Once 5G becomes pervasive, Edge Computing will catch on. So far there have been some deployments 
across different industries, but they have been relatively limited in scope and functionality. However as 5G 
rolls out with the ability to enable data to be analysed in (near to) real time it will bring huge leaps in the 
adoption of Edge Computing.  

As 5G rolls out with the ability to enable 
data to be analysed in (near to) real time 
it will bring huge leaps in the adoption of 
Edge Computing.  

“
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Internet of Things Glossary of terms

/Access Control 
A system that determines who, when, and where people are allowed to enter or exit a facility or area. The 
traditional form of access control is the use of door locks, but modern access control may include electronic 
systems and wireless locks. Access control may also apply to cybersecurity.

/Active Sensor 
A sensing device that requires an external source of power to operate.

/Big Data 
Data sets so large that they cannot be used with traditional database tools. Big data often requires massively 
parallel computing resources to access, curate and analyse. Big data analysis techniques are crucial to such 
disciplines as spotting business trends and simulation.

/Bluetooth 4.0 (BLE) 
The latest iteration of Bluetooth, also called Bluetooth Low Energy (BLE). It offers lower power use for 
portable devices and new profiles including Bluetooth Mesh, a Bluetooth topology that allows devices to be 
connected together, sending/repeating commands from the hub to any connected device. Apple’s iBeacon is 
an example of a BLE application, and BLE as many potential uses for IoT devices.

/Connected Home  
If the devices in a house work interactively and information relevant to residents is accessed via high-speed 
broadband, it could be called a connected home. This may mean that the refrigerator reports the almost 
empty milk or that the TV reminds you of your doctor’s appointment because it automatically gets this 
information from the doctor’s computer. 

/Firmware over-the-air (FOTA) 
A mobile technology enabling manufacturers to wirelessly repair bugs or remotely install new software, 
features, and services on a mobile device after product distribution.

/Machine to Machine (M2M) 
A communications style emphasising data transfer between large (sometimes industrial) machines that 
makes use of near-instantaneous data transfer to facilitate higher efficiency and pre-empt problems.

/Near-Field Communication (NFC)  
Low-power, low-speed, short-range radio communication standard that allows two-way communication 
between endpoints within very close proximity. 



/Radio Frequency Identification (RFID) 
The use of strong radio waves to “excite” enough current in a small tag to send a radio transmission back.  
It works over short range, and only for small amounts of data.

/Smart Meter 
An electronic device that collects data about consumption of energy (gas, electric) and communicates it back 
to the energy company and/or consumer.

10
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Consumer Internet of Things (IoT)

/What is Consumer IoT and what will it mean for business? 
The Consumer Internet of Things relates to connected devices aimed at the consumer market such as cars, 
home appliances, smart media devices, wearables that have sensors in them transforming all aspects of 
life in the home.   

From heating systems to water leak detection from intelligent fridges to smart security cameras, from 
lighting to entertainment, consumers can track and control devices via apps on their phones not to 
mention wearable tech like smart watches and glasses as well as sensors for pets - location trackers and 
interactive cameras. Smart home products and services can take over annoying chores and to recognise 
individual wishes immediately thus leaving consumers with more time for the things they love to do.

“ From intelligent fridges to smart security 
cameras, consumers can track and control 
devices via apps on their phone.
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/Data is in the new currency
Producers of IoT consumer goods get greater visibility and insight by accessing data and trends of 
usage to see how their customers use their products. This helps inform future development, create 
greater reliability and pre-emptive support resulting in the creation of deeper and more personalised 
relationships with their customers. 

The arrival of machine-aided commerce will make a profound shift in shopping habits thanks to IoT. In 
some in some instances, consumers may not make any conscious decision for certain purchases. Some 
commerce sectors, which require continuous replenishment, will likely become almost entirely automated.  

A good example of this shift in strategy to commerce automation is Amazon. The world’s largest online 
retailer enables consumers to order products through the Amazon Dash Replenishment Service. If a device 
is internet enabled the device can be configured to regularly update the moment when customers are 
about to run out of a product and or it can measure usage of consumables such as coffee pods or cat 
food, thirdly it can work with any sensor that tracks customer usage directly. It could be a dishwasher that 
tracks how much detergent is being used and can record when supplier are low either way the system 
enables reordering to take place automatically.  

Telecommunication companies are getting in on the act. Mobile service providers are playing a key role in 
driving the growth of the Consumer IoT market from tracking applications to the connected car – direct  
to consumer.

“
Amazon Dash Replenishment Service

Consumer Internet of Things (IoT)

If a device is internet enabled the device 
can be configured to regularly update the 
moment when customers are about to run 
out of a product.
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For example, Vodafone has one of the most developed offerings in the Consumer IoT space having 
launched multiple products in various countries and tailored a new brand “V by Vodafone” to unite 
its products. V connects all of a user’s smart devices to their phone, letting them keep watch over the 
things they care about. Users receive app alerts when something unexpected happens. GPS trackers are 
incorporated in kids’ watches, pet tags, cars and luggage; elderly people can wear an SOS band in case 
they fall, and the operator offers kits for the home to detect emergencies such as water leaks or smoke, 
to improve security with cameras and multipurpose sensors and sirens as well as the ability to schedule 
lights and lamps to automatically switch on if motion is detected.  

Telia provides another example, with its connected car offering Telia Sense, which leverages a wide 
partner ecosystem including among others EasyPark – a parking company, Folksam – an insurance 
provider, and Viking – a roadside assistance company for the delivery of multiple services.  

/Hey Google, Ask Alexa, Command Siri 
Voice assistant technology is being integrated into more products than just speakers and phones. Coffee 
makers, cars, showers, kitchen white goods are being produced either to be compatible with voice assistants 
or have the technology built in. Mirrors that can be lit to simulate different lighting scenes and incorporate 
screens, smart showers can be turned on and off, the intensity and the desired temperature controlled, 
televisions can bookmark programmes, play them as requested and keep track of what the viewer last 
watched and where in the episode to start playing it again as well as have the home’s security cameras 
integrated to alert viewers with a Picture-in-Picture of who has just rung the front door bell. 

Consumer Internet of Things (IoT)

Users receive app alerts when something 
unexpected happens. GPS trackers are 
incorporated in kids’ watches, pet tags, 
cars and luggage; elderly people can 
wear an SOS band in case they fall, and 
the operator offers kits for the home to 
detect emergencies.

“
V by Vodafone
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A day in the life of consumer IoT  

What will the future look like and how will our lives change? Let’s take a look at the 
shape of things to come - meet Jack: 

Jack wakes up to the alarm on Google Home, 
which he then asks to put on the lights and read 
out the day’s headlines. He puts on his smart 
glasses, gets a reminder that he must order a 
bouquet of flowers for his mother for Mothering 
Sunday, also he can see that he has to be in the 
office for a colleague’s presentation at 9a.m., has 
a doctors’ appointment at lunchtime and a client 
meeting in the afternoon.

As there’s frost on the ground he decides to 
put on the car heater and warm up the steering 
wheel from an app on his phone. When he 
walks onto the landing, the light comes on 
automatically sensing he is in the room which 
triggers the bathroom light to come on too.  
He decides he wants a morning workout on the 
fixed bike he has in the basement and his smart 
watch monitors his heart rate as he exercises. 

While he’s shaving, he checks the smart screen 
on his mirror for today’s weather forecast.  
After a shower, he heads to the kitchen.  
He drinks from the last carton of milk, and 
thanks to his smart fridge, through its camera 
monitors linked to a touch screen he’s reminded 
to buy more milk, he looks for a recipe for 
tonight’s dinner and the fridge calculates what 
else to add to the automatically generated list of 
‘running low’ items and it is emailed direct from 
the fridge to his grocery store. 

Fig. 1 - Google Home

Fig. 2 - Apple Watch ‘Health’ App

Fig. 3 - Smart Fridge
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As his coffee is brewing, he walks into the 
utility room and puts on a short cycle wash of 
sportswear. When the machine finishes while he 
is eating breakfast, he is alerted via the tablet 
in the kitchen that the clothes are ready to be 
hung out for drying. The front door automatically 
unlocks at 8am and he leaves for work, once his 
phone is no longer within 200m range of the 
house the door locks again. 

The car’s smart technology senses it starts to 
rain and automatically puts on the windscreen 
wipers. In cruise control mode, the car adapts 
its speed relative to the car in front making the 
journey less stressful and on the sat nav he can 
see real-time snarl ups and is advised how to 
avoid traffic to get to the office in the fastest way. 

At lunchtime, he takes the doctor’s appointment 
remotely via VOIP to get a regular check-up on 
his diabetes. The doctor is able to prescribe 
medicines based on the Continuous Glucose 
Monitor Jack has been wearing which taking 
readings at regular intervals and shows whether 
his glucose levels are within target. He already 
uses a smart insulin pen that recommends 
the correct level of insulin to inject and when. 
Paired up with his phone app, both patient and 
doctor can see how his food and insulin intake 
is affecting his blood sugar and how to keep it in 
within a safe range. 

Fig. 4 - Smart Locking System

Fig. 5 - Sat Nav Traffic Alerts

Fig. 6 - Video GP Appointment
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A day in the life of consumer IoT  

Fast forward to the afternoon, his phone reminds 
him he has a client meeting in a nearby town. In 
just one swipe of his car touch screen he locates 
a parking space, then initiates and pays for a 
parking session.  His car app will ‘remember’ 
the exact location he has parked in and will 
alert him if he needs to extend the parking time. 
When he walks into the building, face detection 
ID ensures that the new receptionist on the desk 
recognises and greets him by name. 

After the meeting he ends the parking session, 
only paying for the time he’s parked with an 
invoice directly emailed into his inbox. 
As the meeting when on longer than he thought 
it would, he realises it’s more efficient to finish 
work at home rather than head back to the office 
so resets the heating at home to come on a little 
earlier than usual. As he parks the car outside 
the house, it alerts him that a service is due, so 
he uses the car infotainment system to book one 
in for next week. 

Later on, his groceries delivery arrives in an 
autonomous robot, he cooks dinner and settles 
down to an evening of interactive gaming – 
he uses a connected headset to make it a 
360° fully immersive experience – with fellow 
gamers from across the globe. At the end of the 
evening as he climbs into bed, he asks his voice 
assistant to turn off all the lights and set an 
alarm for tomorrow.

/With the pace and rate of change, this future is fast becoming today’s reality.  
The increase in Consumer IoT devices that save time, make life easier and healthier is set to grow 
exponentially. The limits of what IoT can do for users is only bound by our imagination. Companies can 
adapt their offerings by leveraging data to educate customers on the new value they can capture, improve 
the customer experience and increase the value they find in their products. 

Fig. 7 - Smart Car Park

Fig. 8 - Car Service Monitoring App

Fig. 9 - ‘Amazon Scout’ Delivery Robot
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