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Información resumida del seminario: 

There are two main approaches to supply chain modeling: the bottom-up and top-down approaches [1]. The 
top-down approach is the more traditional approach to supply chain optimization, which focuses on the design, 
planning, and scheduling of supply chains. On the other hand, the bottom-up approach targets the transactional 
processes that are present in Enterprise Resource Planning (ERP) systems. In the PSE community, some authors 
have emphasized the need for a holistic approach to supply chain management, requiring a paradigm shift from 
operation-based decision support systems to integrated decision frameworks that account for the different 
areas (e.g., accounting, research and development, sustainability) and flows (material, financial, and 
information) associated with supply chains [2].  

In this talk we address this need by merging the two approaches mentioned by Shapiro. As a first step in 
accomplishing this, a framework is presented to integrate the material flows in a chemical batch plant with the 
information flows in the order fulfillment or order-to-cash (OTC, [3]) supply chain process. Previous work 
includes the development of MILP scheduling models to optimize the order transactions in the OTC process [4]. 
However, these works focus primarily on the information flows in the supply chain and represent the physical 
processes as nodes in the transactional process network with a lumped process duration. In this work, we 
provide a more comprehensive approach, which incorporates manufacturing MILP scheduling models in the 
OTC process model. 

This approach provides a more complete and accurate view of the supply chain by accounting for both material 
and information flows. The use of chemical production and material availability models enables an accurate 
modeling of the processing times in the chemical manufacturing steps, which in turn allows the optimization 
models to find better solutions when scheduling customer orders. Thus, this takes a step forward in the 
development and management of digital supply chains by coupling information flows captured in the ERP 
system with material flows in the production processes. An illustrative example is presented in the context of 
the order fulfillment business process in the make-to-order batch chemical plant presented in [5]. Finally, we 
first discuss extensions of the proposed models to handle disruptions in supply chains.  

We describe a multiperiod MILP model that integrates information from plant production and scheduling, 
shipping, and order management to generate an optimal response that minimizes the financial impact of supply 
chain disruptions. We also describe a generalized Multi-Echelon Inventory Optimization (MEIO) model based 
on the Guaranteed-service approach for allocating safety stocks across the network, seeking to meet customer 



service levels at minimum holding costs. The proposed model accounts for several features such as non-normal 
demand distributions, period between reviews, minimum order quantities (MOQ), and different service level 
performance indicators. To improve the model efficiency we reformulate the nonlinear programming model as 
a mixed-integer quadratically constrained model, which leads to order of magnitude reductions in CPU time. 
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