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Fact Sheet: IBM Ireland Research Projects 

Research into Smarter Cities – Dublin
IBM Research, Ireland is the leading IBM global lab for a number of Smarter Cities research projects - applying the principles of instrumentation, interconnection and intelligence to aid decision-making by government agencies, utilities, businesses, property-owners, residents and visitors in city environments. 

Due in large part to the enormous modeling complexity and intensive computing resources required to build truly integrated systems, urban planners and local governments have traditionally evolved separate solutions for areas such as water, traffic and emergency response.  By being able to integrate their core systems and use advanced analytic capabilities offered by IBM's new center, cities can now enhance decision-making, improve urban planning, and provide better and more cost-effective services to citizens.
Researchers in Dublin investigate how advanced analytics and visualization techniques coupled with solutions such as Cloud, stream, and high performance computing, can help city authorities make optimal use of resources and so meet the challenges of our increasingly urbanized world.
They collaborate on Water, Transportation, Energy, Smarter Buildings and Social Programs that are mostly being carried out through a set of experiments with cities and university partners throughout the world – including Dublin City which partners with IBM as a ‘Test bed’, positioning Dublin as a Smarter City, embracing technology to stimulate economic activity and meeting the challenges of a globally competitive city for the future. The projects embrace High Performance, Semantic Reasoning, Big Data Analysis Systems and Decision Science. 
The research lab also plays a vital role in the development of IBM Intelligent Operations Center and Intelligent Transport and Water solutions. Technologies from the research team are already on IBM’s product roadmap for future generations of these solutions. 
This lab is also unique in its integrated R&D approach to Smarter Cities, delivering the industry's first Smarter Planet solutions into the market and allowing cities everywhere to improve the lives of their constituents.
Water

A growing urban population is putting significant pressure on freshwater resources. Cities need ways to ensure the availability and quality of water for residents while also working to balance the needs of industry and agriculture. They need to address aging water infrastructures and manage complex water delivery and treatment

Water Management researchers in Dublin are helping cities to make the most of this constrained resource by creating systems that will optimize planning and operations of fresh and waste water infrastructure, even in the face of uncertainties such as climate change.

Researchers in its Smarter Water and Environment Division examine a holistic view of water and wastewater across city departments and systems by aggregating, integrating and visualizing key data such as consumption, quality, flow and pressure in cities. 
Research outcomes from Water Quality and Industrial Water studies and Water Networks projects aim to help water utility companies improve services, manage assets, maximize productivity and reduce costs for customers. 
With many cities cited at ports, scientists in Ireland also explore Coastal Awareness, ocean energy and Physical/Geo-statistical modeling to help minimize environmental impact and improve social outcomes in cities in a manner that is also driving performance through sustainability strategy, synergy and significance within cities.
Water - Insights from Data
The large amounts of data from smart metering contain many hidden insights. IBM’s scientists in Dublin examine these insights and can show Utilities which set of consumers uses the most water. Utilities can target those consumers with focused conservation efforts: are there leaks at the point of use in any accounts? Do any metered accounts seem anomalous, with excessive or sudden drops in usage or other changes? Anomalies can indicate defective or drifting meters, difficult to spot when the drift accumulates slowly over time.
Research into water networks review a wide variety of functionality that aims to meet different business challenges, including Pressure and Leak Management, and smart metering and water conservation. Water networks projects also explore how to optimize water management in cities, delivering integrated insights in water and wastewater operations. 
Researchers use advanced data management, visualization, correlation and collaboration technologies to transform the vast amounts of disparate data received from various devices (including metering systems), assets, systems, and stakeholders into actionable information that can guide executive and operational decision-making. 
Transportation
Transportation is the vital means of connecting people, goods and services, but many transportation systems and infrastructures are constrained. Constraint brings congestion and urban traffic congestion can cause large-scale impacts, including microclimate change and air pollution, and individual-scale impacts, including increased commute times, frustration, and health issues. 

These stresses will intensify as urban populations grow and citizens demand higher levels of service. Traditionally, cities have attempted to solve transportation challenges by expanding the infrastructure – building more roads, tunnels and bridges—but uncertain financial conditions and land constraints make that approach impossible.

Transportation researchers in Dublin are helping cities to provide safe, seamless, and efficient mobility for their citizens, by developing technology to assimilate, analyze, and manage in real-time the vast amounts of data that is being generated by sensors throughout a city’s transportation infrastructure.

As a result intelligent transportation systems improve capacity; enhance travel experiences and make moving anything safer, more efficient and more secure. 

Within its Big Data Analytics and Systems Division, researchers in Transport Analytics examine smarter traffic mobility solutions that could mean less congested roads, better infrastructures and more pleasant commutes. The research is also helping city leaders improve the bottom-line performance of the transportation network by increasing the efficiency of the infrastructure.
IBM’s Intelligent Transportation solutions represent a step forward in integrating traffic management and decision support with other city services. Researchers in Urban Dynamics, Exploratory Predictive Analysis plus Big and Fast Data examine traffic prediction solutions to captures information from across city agencies and systems, and combine it with other city data to provide managers a dashboard view of the current situational status across an entire city. Scientists here also gather insight into commuter experience and system usage, which can be used to develop processes and services for commuters, such as electronic pricing and payment. Research projects here explore and develop: 
· The planning transportation demand management strategies to shape travel demand patterns 
· The changing demographics - with increasing numbers of drivers or citizens who need accessible transportation options 

· Seeking ways to meet sustainability benchmarks, including reducing emissions targets by giving commuters more travel options 

· Challenging cities to transform their existing transit systems and become self-sustaining by lowering operational costs and boosting revenue streams.
Energy
Exploratory Predictive Analysis and Big and Fast Data researchers are also studying smart grids and how utilities can add a layer of digital intelligence to their grids. These smart grids use sensors, meters, digital controls and analytic tools to automate, monitor and control the two-way flow of energy across operations—from power plant to plug. As a result, power companies can optimize grid performance, prevent outages, restore outages faster and allow consumers to manage energy usage right down to the individual networked appliance.
Smart grids can also incorporate new renewable energies such as solar and wind power, and interact locally with distributed power sources, or plug-in electric vehicles.
In addition countries and individual US states have mandates that power grids must accept alternative sources of green energy such as wind. The challenge is that since the nature of wind – and solar energy – is intermittent, the grid must constantly be adjusting how much wind energy it can absorb compared to its other power sources such as hydroelectricity, gas and coal fire. 
For example, the grid may be set to accept 20 percent wind; when the level of wind power drops, the grid operators need to respond immediately and accurately by increasing the intake of another power supply such as hydroelectricity. IBM ILOG software is a decision engine that can help to stabilize the grid in the face of intermittent wind power by calculating the most economic source of power by the moment (wind, hydro or coal fire) according to pre-set formulas. 
Such flexibility requires additional grid intelligence: Optimization and Decision Scientists in Dublin are studying the ability to recognize loss of a generation event through forecasting, modeling and other capabilities and the ability to reduce the load in the right place and time without impacting customers. Grid stability requires immediate and accurate modeling of the transmission system and rapid switching and manipulation of grid elements to reduce impact on the system overall. While the issues related to adapting new alternative energies into the grid are different from those associated with distributed generation a smart grid is the key enabler to both goals.
The smart grid projects use digital sensors, advanced communication networks and sophisticated analytics to help utilities understand demand in near real-time, more effectively manage supply and demand, and put greater control of energy usage into the hands of consumers.
Building Analytics 
Around the world, buildings are among the biggest consumers of resources. One study shows that residential and commercial buildings in the United States consume 72 percent of all electricity; often using electricity and water inefficiently, creating a detrimental impact on the businesses and the environment.
The US Environmental Protection Agency (EPA) estimates that energy costs alone represent nearly 30 percent of an office building’s total operations costs. At the same time, buildings are the top contributors to global CO2 emissions.

IBM’s research into Building Analytics helps building managers and city planners improve the efficiency of building operations to reduce resource consumption, cut costs and minimize emissions. Using this research, building managers can also collect vital real-time energy and operational metrics, store them in a central warehouse for enterprise-wide analytics and view that data in a cohesive dashboard.  Managers can then address service issues proactively, and improve the efficiency of high-energy use assets, ultimately reducing emissions and cutting costs. IBM’s research into smarter buildings also aims to predict equipment maintenance issues and locate assets across the facility.
The research leverages information to manage operational, energy and space productivity within and across facilities, anticipates asset performance to optimize efficiency and reduce operational risk, and coordinates and deploys resources to achieve the highest return on investment.

Additional Areas of Research
Laboratory personnel in Dublin are also exploring computing architectures that will overcome current performance limitations.  Within its high performance division, researchers are examining the development of Exascale and Hybrid Systems plus IBM’s Watson Performance management.

The Hybrid Systems team is creating high performance software for workload-optimized, hybrid systems leveraging IBM’s new PowerEN processor. The Exascale Computing group is investigating innovative interconnects, memory architectures, and fabric structures to benefit complex business applications. 

In exascale, IBM supercomputing and multidisciplinary experts are working directly with University researchers developing computing architectures and technologies to overcome current limitations of dealing with the massive volumes of real-time data and analysis.  The research includes both technical and applications research. 

Technical researchers are exploring innovative ways of using new memory architectures, interconnecting technologies and fabric structures, and evaluate business applications that can benefit from an exascale streaming platform.

Optimization and Decision Scientists in Risk and Decision Science – explore decision-making with incomplete and potentially inaccurate data, investigating technologies to help model and account for risk in a number of industries, including healthcare, manufacturing, supply chains, and smarter cities. 

Their research collaboration with The Paoli-Calmettes Institute (IPC), France is a study that will demonstrate the effects of how oncologists, integrating visual information into their consultations, assist in communicating the diagnostic and treatment risks to cancer patients. 
Communicating cancer risk information is a growing area of oncology and the process is a challenging one for both healthcare professionals and patients. Patients may have difficulties understanding complex risk calculations and probabilities for cancer treatments and diagnosis. Clinicians may find it difficult to translate risk statistics to individual patients and use only verbal communications to explain complex information. 
