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This paper discusses new approaches in network routing based on link weight modifications. We have developed four such methods in association with other researchers. The key feature of these approaches is that they not only offer alternative solution approaches but seems to work more efficiently compared to existing methods. However, more work is required to develop software support for each approach and apply on larger problems to compare computational complexity and make definite claims concerning efficiency, if any.
EngOR: Applying the principles of Hydroinformatics at City West Water

Yee Vien Ng City West Water
City West Water's Engineering department formed its Operations Research section as a part of the business transformation strategy, Eng2020. The section was established to help develop new ways of planning and operating water supply schemes, and, planning and conducting asset maintenance through the application of mathematical techniques. In response to a business request or to an identified opportunity, EngOR undertakes a research and analysis project involving scoping, data mining and the application of mathematical tools and techniques. Where the outcomes of the project lead to improvements the models and methods are packaged to a working application and deployed for ongoing use. The approach is known as Hydroinformatics.

EngOR current has responsibility for two major projects: MABAL and CheckMATE.

MABAL, the Mass Balance Simulation and Optimisation model for water supply schemes has been developed to aid planning of the West Werribee Dual Water Supply Scheme and to optimise its operation when built. A pilot has been built and deployed for the Ballan Rd Potable water supply. MABAL has at its core three models: ITSM model for Weather conditions prediction, a Tree-bagging model for Demand forecasting and linear programming (MILP) optimisation model for Operating Scheduling.

CheckMATE is a data analytics application that analyses each water meter's consumption records and identifies patterns that would suggest that the water meter is no longer recording accurately and should be replaced. Using probability distribution functions, the model develops a probability of faulty operation and the meters with the highest probability are selected for replacement.

As well as the major projects, a number of minor projects have been undertaken. These include a Depot Location study that sought to identify the optimal location of maintenance depots based on current work activity and travel times; a Network Route Planning study that optimises the route of a recycled water scheme to industrial and commercial customers while meeting water volume demands; an Asset Renewal Plan modelling to aid forward budgeting of water mains renewals work; and, various data capture works for reporting systems.

The section will look to be power users of the new Business Intelligence tools that CWW is acquiring as part of its Oracle Systems project, Arrow, and will be a major beneficiary of the development of data warehouses. The section will look to undertake a number of new studies in the future. These include a technical feasibility study for automating the condition assessment of sewer and trade waste pipes, establishing a weather data dashboard and portal, and, the automated assessment of data-logger data to determine end-use patterns.

This paper describes the various projects being undertaken by City West Water's EngOR and how the principles of Hydroinformatics are being applied.
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Abstract
We address a problem on the optimal assignment of non-uniform resources for executing a set of fixed tasks. The tasks have overlapping time restrictions; we also consider a further complicating constraint of sequence-dependent change-over time being expended by any resource executing any pair of tasks with immediate precedence. This problem has been shown to be NP-hard, especially when the available resources are only qualified to execute some selected tasks and when preemption of tasks is prohibited. We present a new recursive approach to logically partition the overall problem. We design several algorithms based on this partitioning approach to solve the problem optimally. Our approach can handle larger problem data instances that were not amenable to any exact technique previously. Also, smaller problem data instances are solved within a much lesser computational effort. Heuristic alternatives for some MIP algorithms further extend the range of problems solved. Finally, possible extension to other problems in similar domain is also discussed.
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Modelling and Simulation of Seasonal Rainfall
Authors: Jonathan Borwein, Phil Howlett and Julia Piantadosi (UofSA)

Speaker: Laureate Professor Jonathan Borwein

Abstract:  We shall find a multi-dimensional checkerboard copula of maximum entropy that matches an observed set of grade correlation coefficients. This problem is formulated as the maximization of a concave function on a convex polytope. Under mild constraint qualifications we show that a unique solution exists in the core of the feasible region. 

The theory of Fenchel duality is used to reformulate the problem as an unconstrained minimization which is well solved numerically using a Newton iteration. It also allows us to relate maximum entropy and maximum likelihood methods.

Finally, we discuss the numerical results for some hypothetical examples and describe how this work has been applied to the modelling and simulation of monthly rainfall in Sydney and in Northern New South Wales.

A New Criterion Space Search Algorithm for Biobjective 0-1 Integer Programming

Authors : Natashia Boland, Hadi Charkhgard and Martin Savelsbergh

Speaker: Hadi Charkhgard
Abstract: We present a new criterion space search algorithm, the rectangle splitting algorithm, for finding all nondominated points of a biobjective 0-1 integer program. The algorithm extends the box algorithm, is easy to implement, and converges quickly to the complete set of nondominated points. Because the algorithm maintains, at any point in time, a diverse set of nondominated points, it is ideally suited for fast approximation of the efficient frontier. In addition, we present several enhancements of the well-known $\epsilon$-constraint, augmented weighted Tchebycheff, and perpendicular search algorithms. An extensive computational study, using instances from different classes of combinatorial optimization problems, demonstrates the efficacy of the rectangle splitting algorithm.

Integer Programming Formulations for Optimizing Throughput in the Hunter Valley Coal Chain
Authors: Natashia Boland, Martin Savelsbergh, Mohsen Reisi

Speaker: Mohsen Reisi

Abstract: The Hunter Valley Coal Chain is the world's largest coal export operation. An integer programming (IP) formulation is introduced to find the optimal way of providing coal for customers minimizing the total delay. Next, an aggregated IP model is developed that contains fewer variables and breaks the symmetry inherent in the first model. Referring to Hall’s marriage theorem, a large number of inequalities is required in the aggregated model to make its solutions feasible for the real problem. As most of the required inequalities are redundant when the solver arrives at the optimal solution, a separation algorithm is implemented in the branch-and-cut tree to find and add those few that are violated. Finally, the results illustrate the advantage of the aggregated formulation in challenging instances. 

Title:
Integrated aircraft routing, crew pairing, and tail assignment: branch-and-price with many pricing problems


Speaker:   Sebastian Ruther

Abstract:
A significant drawback of the usual sequential airline scheduling approach is the long lead time between solution of the aircraft routing and aircrew planning problems, and the day of operation. We consider a new approach to airline planning, in which aircraft routes and crew pairings are reoptimized only days before the day of operation. Instead of scheduling routes for generic aircraft, we generate routes for each individual aircraft given its current location, maintenance and flying history, while also respecting its individual maintenance requirements. New pairings for crew are planned so as to lie within the work periods given in their roster. The problem is formulated as a branch-and-price model with a pricing problem for each aircraft and each group of crew having the same work period availability and base. We develop two strategies to address the challenge of solving the large number of pricing problems that result. 

Title: From lax rhetoric to irresponsible decision-making
Speaker: Moshe Sniedovich,  Department  of Mathematics and Statistics, The

University of Melbourne

Abstract:

Rhetoric is a very important aspect of science, especially in areas where users of scientific  models, methods, theories, and so on, may lack the requisite technical background for a full understanding of the scientific aspects of these models, methods, theories etc. Such a rhetoric can be constructive, helpful, even enlightening and inspiring, but it can also be distractive,   misleading,  and even fundamentally erroneous/flawed. In this discussion I examine the role of  rhetoric in the literature on  

"robust decision-making in the fact of severe uncertainty".  I also continue to  lament on the  inability of the revered peer-reviewed process of (many) journals to deal properly with irresponsible rhetorics that advocate the use of decision  theories that may lead to irresponsible decision-making,  such as using models of local robustness for the treatment of (Taleb's) Black Swans and even the much more elusive ...

Unknown Unknowns!

Integer Programming Model for Nickel Mining with Stochasticity in Price and Exchange Rates

 Asef Nazari
Abstract: Nickel, as a key component of stainless steel, is highly demanded globally. The extraction of nickel from low-grade laterites is expensive and, as a result, the profitability of the nickel production projects is highly dependent on uncertainties over future market conditions and the strength of Australian dollar. Therefore, the project value can be increased substantially by utilizing flexible operating strategies in response to future uncertain conditions. The production of ore from the three hypothetical nickel laterite mines is studied. The common features of nickel laterite production, such as a two-fraction (limonite and saprolite) structure of the laterite ore body, layering of each fraction, with different ore grades (concentration of nickel) in each layer, and a simultaneous mining of several ore bodies, are incorporated into the model. We compare the value of the optimal switching strategy for 10 year planning horizon with the value of a constant feed strategy, commonly used in practice. Numerical results confirm that flexible strategies considerably increase the value of mining project under uncertainty.

 
