Logistics
at the Speed
of Data
Transportation networks and their management are becoming more
complex and demanding for vendors, partners and consumers of logistics
software and services that support them.
The volume, variety and velocity of the data required to operate within
this ecosystem is also growing, as are the demands to develop rapid decision-making
and optimization capabilities from this data.
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While the traditional worlds of operational
and analytical data are struggling to meet
these challenges, there are remarkable but
disruptive technologies and techniques
emerging that enable transformative
solutions to be developed and leveraged
to address these rapidly evolving requirements.
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As these technologies disrupt and enable
logistics software and hardware vendors,
there are still clear needs to increase both
the reliability and the competitive quality
while remaining cost-effective and trustworthy partners to the service consumers.
While there have been significant gains
and visible successes to this contemporary challenge, the logistics industry

is still dependent on a lot of inefficient,
labor-intensive traditions (paper-based
and manual data collection, for example)
that serve as the deep blue ocean around
emerging islands of innovation.
This paper will address some of these
trends and opportunities within this fluid
landscape and provide some mitigation
strategy concepts for further exploration.
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Introduction
As the networks and partnerships within a logistics ecosystem
are becoming increasingly more complex, data-driven and competitive, the creation and operational management of these
networks require the use of intelligent, and in many cases, automated approaches to their optimization within the supply chain.
Increased regulatory demands, from safety and security, to labelling and manufacturing processes, are adding to the demands to
find new efficiencies and technologies to increase competitive
advantages. New enabling but disruptive technologies in this
environment are rapidly maturing and need to be considered in
the tactical and strategic plans of any modern logistics company.
With the growth in cargo shipping projected to grow to 12.5
Billion tons 1 by 2021 and the impacts of globalization and

emergent developing nations, capitalization and profitable execution in this growth will be a defining challenge for logistics and
supply chain service and software providers in the 21st century.
With all of this growth, there is one metric that continues to drive
the challenges and opportunities that this growth represents:
the need for collecting, managing and developing actionable
insight from the data generated as a potent byproduct of modern
commerce.
This paper will identify several key technologies and techniques
that will be playing a part in this data-driven revolution, and outline some strategies to participate, succeed and even lead in this
competitive but lucrative landscape.

Disruptive Technologies
Clayton M. Christenson of Harvard Business School coined the term disruptive technology and differentiated it from sustainable
technology. Where sustainable technologies rely on incremental change, disruptive technologies are often surprising and impactful,
in ways that are often not understood until well into their lifecycle.

„…it is not unusual for a big corporation to dismiss the value
of a disruptive technology because it does not reinforce current
company goals, only to be blindsided as the technology matures,
gains a larger audience and market share and
threatens the status quo.“ 2

Logistics and supply chain companies are currently grappling with many disruptive technologies, but the ones described below are
some of the more significant ones for further exploration.

1

http://www.marketsandmarkets.com/Market-Reports/cargo-shippingmarket-190627684.html
2 Rouse, Margaret. “What Is Disruptive Technology?” WhatIs.com,
whatis.techtarget.com/definition/disruptive-technology
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Cloud-based platforms
The deployment of services, such as computing, storage and applications cannot continue to be locked
within the hallowed crypt of the on premise data center. The demands for scalability, rich service tools,
and vital elasticity of cloud-based resources makes the migration to a cloud platform a near imperative
architectural choice for the deployment of logistics software.
To deploy even something as "simple" as data gateways to 3rd party partners, is something that can take
weeks or even months to provision within a traditional data center. Servers must be specified, ordered,
racked, cabled, powered, cooled and configured in a process that consumes resources and budgets.

On a cloud platform, these data gateways can be provisioned
and integrated within hours, with their endpoints ready
for integration in days.

Secure Infrastructure
Cloud networks provide highly secure infrastructure that, when
configured properly, provide a high level of not only physical
security, but also logical application security for customers. Cloud
security is implemented by a combination of strategies, including
Identity management, physical controls, personnel screening and
privacy security. While any network, cloud or on premise, is only
as secure as the weakest link, cloud vendors have evolved their
platforms in ways that the local data centers are often unable or

unaware of. Contractual agreements between cloud vendors and
partners can include service level agreements that define the
acceptable performance, security and regulatory standards.
All of the major cloud vendors (AWS, IBM, Microsoft and Google)
have obtained and maintain certifications, including the
ISO27001, that assures compliance with industry standards for a
secure computing environment.

Elastic computing resources
The cloud also offers the use of highly elastic compute resources.
This means that if a data scientist needs to process a significant
calculation, say a network route optimization algorithm, it is not
necessary to purchase the hardware to accomplish that and hope
for cost recovery in the outcome.

With elastic-compute, the data scientist can define, spin up and
make use of a massive virtual cluster, that only needs to exist for
the lifetime of the computation and then deliver the result to
cost-effective analytic or storage service. In some cases, this
can be provisioned down to the milliseconds of compute time
needed to compute the result and no more.

Reduces Storage Costs
Storage costs are also much cheaper on cloud platforms than
on-premise hard discs will ever be. Not only are they cheaper
though, they are also more readily available, redundant, secure
and scalable as needs increase. It is also becoming a cloud standard to provision data on fast Solid State Drives (SSD). These
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drives offer the faster read and write times over normal spinning
hard drives. It is also possible to migrate data from "hot" highspeed data services as it is consumed, and then move to both
"cooler" and cheaper platforms as the use of that data becomes
less time-critical and the longterm storage needs are realized.
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Schema-less data
While the traditional relational database management system will remain a key component of both the
transaction processing and analytic solution playbook, there is an increased adoption of storage and
processing architectures that are less dependent on a rigid database schema. This provides rapid
consumption and actionable insight from the operational data being created by logistics software.
From open source tools like MongoDB, Cassandra and Redis, to the highly scalable enterprise tools
from Crate, IBM, Amazon and Microsoft, there are many new approaches to data architecture in Supply
Chain and Logistics that offer far less assumption of technical debt when developing and deploying data
storage and analytic capabilities.

Intelligent File Systems and Storage,
the Data Lake
File storage has evolved from expensive traditional storage on proprietary hardware and appliances,
to faster, more intelligent and inexpensive devices within the data center.
The rapid adoption of the Hadoop Distributed File System
running on inexpensive commodity hardware, has provided a
rich, highly available storage solution for up to petabyte-scale
demands. HDFS offers the combined benefits of both a low-cost
storage solution and a mature data exploration and analysis platform that has both open source and enterprise vendor options
for deployment. This has led to the adoption of the term Data
Lake, a repository of data that was previously too expensive or unstructured to even consider storing for data mining and analysis.
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There is a great wealth of historical data in logistics and supply
chain systems. A data lake provides a flexible and scalable
repository for further analysis and insight to be derived from this
historical data. Information about routes, traffic patterns and
even weather conditions can be analyzed and interrogated to
improve supply chain processes in the present. Given the growing
volumes from sources like IoT and social media, the data lake is
an essential landing zone for data that needs to be retained for
further exploration and consumption.
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Microservices and APIs
Microservices is an approach to Service Oriented Architecture that is defined by the orchestration of
a loosely coupled collection of services and Application Programming Interfaces (APIs), rather than a
centralized processing application. This decoupling makes for faster iterative development, and more
understandable and deployable products built on those services. For development teams, this also means
the adoption of highly desirable software development practices, like continuous integration, continuous
delivery and highly automated test patterns.
For logistics, this is fertile technology for exploration, as these
patterns and characteristics are also applicable to the transformation desires within the industry. One example currently deployed
for logistics in a Microservices pattern is the calculation of
Carbon Footprint impacts within the supply chain. For a logistics
company to maintain the current algorithms, geolocation values,
standards and scalable computation methods would require the
development and maintenance of a large amount of code and
computation resources.
Using Microservices, like the ones from EcoTransit, a logistics
company can simply send the required attributes to the service
endpoint, and a properly calculated carbon footprint metric is
returned using standard internet protocols that are already a de
facto protocol for communication. These services can also ingest
loosely standardized data, such as the name of a start and
ending port and automatically infer the exact starting point, route,

environmental factors and other salient factors in the calculation
of an accurate and well-sourced carbon footprint metric. This
loosely coupled service architecture is a rapidly growing component of any modern data architecture.
The multi-network, multi-partner patterns in logistics are uniquely
suited to adopt this design pattern for many of the data enrichment and messaging needs in the logistics software ecosystem. It
is also important to impart a Microservices pattern mentality into
the early stages of the design process, so that opportunities can
be examined and prototyped before they get consumed by the
development of a more centralized, tightly coupled application
architecture.
The exploration of microservice patterns can lead to better
design of all of the components, and the functional requirements derived from this process retain their value, regardless of
their eventual implementation.

Microservice Architecture
A traditional monolithic enterprise architecture puts all its functionality into a single process...

A microservices architecture puts each element of functionality
into a discrete service...

... and scales out by replicating this on multiple servers.

... and scales by distributing these services across servers,
replicating them as needed.
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Blockchain
Blockchain is emerging as perhaps the most-hyped but also the most promising technology for the
logistics industry. The remarkably simple design pattern of an encrypted, immutable shared ledger and
Smart Contract applications is proving to be a fertile inflection point for a dizzying array of innovative use
cases for logistics.
Developers and architects are investigating and socializing capabilities that were previously only imagined within the framework of expensive, monolithic applications. Use cases can now be
explored and prototyped at a fraction of the cost of traditional
logistics software solutions. This opportunity has not gone un-

noticed by some of the largest players in the logistics world;
From IBM’s $13 million deal with Maersk to the development
partnership between Nestle and Walmart , there is considerable
attention and resources being aligned with Blockchain-based
opportunities.

The biggest challenge for Blockchain in the logistics industry is not
a technological challenge. There are so many possible use
cases that it is sometimes overwhelming to winnow out the ones
that will provide the most business value and fit the design
pattern for Blockchain applications.
Blockchain is also a relatively (4-5 years) new technology. There
are still a lot of standards, protocols and software development
tools that need to align into a coherent strategic platform to
provide the secure and resilient transactional competence that is

required of logistics software. But the time to investigate and understand this platform’s potential and patterns is today, as many
of the leading logistics software players are already heavily invested in its adoption.

Internet of Things
The Internet of Things (IoT) is the convergence of sensors, networks and data that is resulting in an almost
untethered growth in the amount of data being generated about the location, usage and environmental
conditions of logistics components.
From GPS-equipped shipping containers to embedded environmental sensors, it is now possible to monitor the exact location,
condition and status of parcels, package and transport vehicles
as they move through the supply chain. The deployment, monitoring and consumption of the unstructured and high velocity
data from these devices is itself a significant challenge in today’s
logistics world.
It is abundantly clear that IoT represents one of the most important and impactful disruptive technologies for logistics in
the coming decade. Compounding this challenge (and opportunity) is the sometimes-bewildering array of technologies and

an inet WHITE PAPER © inet-logistics GmbH

tools emerging to meet this challenge. From rapidly-evolving
open source tools to the no-longer tentative steps of enterprise
vendors into the IoT space, the decision to land on an IoT
solution that is both flexible and scalable is a non-trivial process
for logistics companies struggling to even understand this new
kind of data.
It is comforting that the large enterprise cloud vendors mentioned above have all been evolving their IoT platforms to meet
this critical need for logistics.
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Machine learning
is the ability of a
computer program to
be trained to recognize
input patterns in data,
and to respond to these
inputs in a proactive
way, as opposed to
"looking back" on the
inputs in hindsight to
evaluate them.

Artificial Intelligence and
Machine Learning
Artificial Intelligence (AI), and the sub-domain of Machine Learning, represent the latest frontier in using
data for decision making. These are computational strategies to leverage large amounts of data by the
application of sometimes complex algorithms to uncover patterns, trends and insights that may not be
visible to traditional analytic tools.
AI has been a well-researched and developed technology
for many years. But it is only within the last decade that the
computational power and resource efficiency to perform these
tasks has been accessible outside of institutional and academic
settings. Algorithms that were previously only possible to be
computed on large, centrally managed supercomputers, can
now be processed on cheap, commodity hardware and local

A few of the interesting use cases include:

computers. Machine learning is the ability of a computer
program to be trained to recognize input patterns in data, and
to respond to these inputs in a proactive way, as opposed to
"looking back" on the inputs in hindsight to evaluate them.
For logistics, this capability can provide valuable insight into
operational, strategic and analytic problems.

Both AI and machine learning are certain to be key differentiators
between "old fashioned" logistics decision making and the new
opportunities available with modern data architectures and tools.

·· Automated recognition of objects, including faces,
parcels and containers
·· Weather and traffic modeling
·· Route, network and task optimization
·· Consumer behavior analysis
·· Autonomous vehicles
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Sustainability Analytics
Transportation logistics is one of the most visible industries to participate in the mitigation of CO2
emission impacts and reduction of fuel consumption. The use of data to better understand the capacity
to improve processes will have business and technology implications for any company competing for
sustainable business opportunities.
One example of this is the ability of Transportation Management
Systems to incorporate metrics about CO2 impact of multimodal, multi-leg transport activities in their traditional Business
Intelligence reporting tools. This allows companies to assess and

act on these impacts by aligning them with other metrics, such
as decreasing empty or return loads to create more efficient
routing algorithms for their transportation networks.

Unmanned airborne platforms
One of the more adventurous technologies beginning to show up in a logistics context are autonomous
airborne drones and other unmanned platforms. Most of the use cases around these technologies are
focused on the "last mile" of delivery – the final leg in parcel delivery, from a vehicle to the customer’s door.
With the growth in online retail sales, retail companies are
searching for ways to complete delivery at cost effective rates
and faster fulfillment. Drones offer fast, low cost ways to auto-

·· Current battery technology limits the range and payload
capacity of cost-effective airborne vehicles.
·· Rechargeable power technology still requires a "base
station" that can be used to charge the drones between
deliveries.
·· There is no clear consensus about the control of drone air
traffic. While it may not be difficult to coordinate multiple
devices in a rural setting, an urban location also has
other forms of air traffic that have clearly defined rules

mate this segment of the supply chain. Adoption of drone-based
delivery, while tantalizing, still has several technological roadblocks to widespread adoption, including:

and corridors for air transportation that must be
accommodated and integrated into a drone delivery
pattern.
·· Safety and collision interference from ground-based
objects (power lines, trees and human beings) must be
sufficiently developed to prevent potentially deadly
collisions.
·· Regulatory standards are still being considered by many
national, state and local jurisdictions.

Until there are more uniform rules about the use of drones, it is going to be a challenge to implement a geographically diverse solution
with them. Even with these limitations, there is considerable research and development being done to create this next generation
of delivery vehicles. As the limitations are addressed, there is a high probability that airborne drones will have a role in supply chain
delivery services.
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Mitigation Strategies
While there is no silver bullet for all of these disruptive technologies, there are strategies for mitigating their risk and transforming
them into truly actionable opportunities for logistics and supply chain providers.

Use Case Development
for Pilot Projects
As with any emerging and potentially disruptive technology, care must be taken to avoid overexposure to
the risks of early adoption, while still embracing the benefits of advanced technologies.
One characteristic of a well-balanced approach is the careful
selection of use cases to find a strong candidate for Proof of
Concept development. While this may sound like a simple step,
it often takes creative "out of the box" participants to identify
these opportunities.

When establishing the criteria for contributors to use case
development, look beyond the traditional team leads and
managers, to include line workers, marketing and even human
resources to create a team that has the potential to
discover previously unknown opportunities.

The steps to identify strong
candidate use cases are:
·· Identify candidate actors. An actor is not just an
individual, but could also be an external service, such as
the carbon footprint microservice described above.
·· Identify the goals of these actors. Use cases should
specifically identify the goals of the actors, in order to
focus the use case on measurable success criteria
when completed.
·· Identify potential use cases. This should be a creative,
non-judgmental brainstorming session, with clear
documentation of any outcomes.

·· Identify unambiguous start and end points for each use
case. A good candidate use case should have well-defined
starting and ending points, so that an evaluation can be
made not only of the suitability of the use case, but also to
provide a way to judge the efficacy of the use case within
resource constraints of the organization.
·· Refine the activities and responses associated with
each case. As use cases are developed and refined, the
development steps and the expected responses should
also be documented and evaluated.

The creation of these use cases will drive concrete development and implementation activities, so it is important that their identification is given the appropriate priority in an advanced technology project plan.
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Agile development
While it is beyond the scope of this paper, the mature techniques of agile development are the de facto
standard for any successful modern software project. Even though there are various degrees and
techniques within agile development, from simple Kanban boards to fully-embraced scrums, standups,
epics, extreme/pair programming and lean development processes, the fundamental values behind agile
are a critical success factor for software development.

These values include:
·· Self-organization and management
·· A focus on working software over documented
requirements
·· Close customer collaboration
·· Rapid responses to change with continuous
development

If agile development is new to the organization, it would be
beneficial to partner with or acquire experienced personnel
to guide the initial training and processes to be adopted in the
organization.
While agile is the preferred development approach, the fundamentals of good software design, including good product design,
effective communication, training and sponsor support still apply
to the success of an agile-based team and company.

Technology Partnerships
Logistics is a large and complex market. No one company can develop and maintain all of the components of a successful logistics solution. Nourishing the right partnerships with technology companies can
make all the difference in the success of an advanced technology project. In logistics and supply chain,
this would be an essential component of transformation.

Before choosing a partner, the following
criteria should be explored:
·· Does the partner have actual, boots-on-the-ground
experience with the technology of interest? Look beyond
the marketing material and require referenceable clients
using the partner in the capacity of interest.
·· Can the partner provide the human and technological
resources to be a strong development and support
partner and not just a sales outlet?

·· Does the partner’s solution scale to the needs of the
identified use cases?
·· Is the partner financially stable and well-managed to be
a long-term associate?
·· Will the costs of the partnership (and the tools they offer)
allow the projects to be cost effective and profitable?

Well-developed partnerships with competent partners remains an important building block of successful modern data architecture
projects. Logistics companies, especially those that already have a clear competency in the discovery and integration of strong
partnerships, should see this as an opportunity to extend that into the rapidly evolving technologies described in this paper.
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Silicon-valley thinking
Jeff Bezos, the successful CEO of Amazon is famous for
describing his multibillion dollar company as "the best place in
the world to fail at". This fearless mentality and acceptance of
risk and failure has been a key driver for the success of the technology sector for several decades. Logistics companies, with
their traditional and historical styles, have for the most part been
reticent to embrace this concept. It is understandable that a company whose reputation is built on a stable, reliable platform for
supply chain enablement, would not want to risk that reputation
with a "failure". But the inability to even accept any of the risks of
advanced technology will also introduce enormous challenges to
any logistics company. Obsolescence, loss of competitive advantage and the threat of being overtaken by alert and aggressive
logistics companies, should inspire some soul-searching into how
to adopt some aspects of this "silicon-valley thinking" into the
logistics operations and software development.

One strategy that was successful at Hewlett Packard and many
other large, seemingly monolithic organizations, was the creation
of internal "incubation teams". These teams are empowered to
define and create a "company within the company" that can take
full responsibility for the exploration and adoption of emerging and
disruptive technologies and then bring those technologies "back"
to the parent company when they are more fully developed and
ready for implementation with existing products and processes.
Even if they are not successful, the lessons learned do not leave
the organization and can be applied to future incubation opportunities. Using the agile methods above, and with the enabling
sponsorship of the parent company, these lithe entrepreneurial
teams can add significant lift to the modernization of a logistics
company.

Conclusion
There are several concurrent revolutions taking place in logistics
and supply chain management. The strategies required to compete in a data-driven, networked environment will require transformation at many levels of the organization. Big data, Internet
of Things, Blockchain, Machine Learning and an emerging Agileeducated workforce are the disruptive forces that will be the

defining traits of the successful logistics company in the next
decade. While disruptive, these technological changes should not
be seen as a hindrance to developing the future of Logistics and
Supply Chain. These are the tools to be exploring and investing
in now, to improve decision making and creating more insightful
applications and platforms for the industry.

The new technologies and techniques described here will
hopefully provide context and inspiration to logistics companies to
embrace this change, making a more competitive,
sustainable and profitable future.
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About inet
We are a leading European provider of Software-as-a-Service (SaaS) with substantial
know-how in the field of logistics. Since our founding in 1999 we have developed
into one of the top 5 providers of Transportation Management Systems (TMS)
worldwide. The inet TMS connects global and multi-mode transport networks
on the in- and outbound levels. Our TMS software is proven to reduce transport
costs by an average of 20 percent by networking all participants in the supply
chain on a web-based platform in real time. The inet TMS plans, manages and
optimizes your global supply chain networks on an efficient and sustainable basis.
inet is part of the Alpega group.
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www.inet-logistics.com
Join our community
Social icon

Rounded square

inet-logistics

Only use blue and/or white.
For more details check out our
Brand Guidelines.

Author
Frank Blau, Data Architect
Publisher
inet-logistics GmbH
Färbergasse 17, 6850 Dornbirn, Austria
Tel: +43 (0) 5572 7374 0
marketing@alpegagroup.com
Copyright © 2018, inet-logistics GmbH

inet_logistics

