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Prerequisite

Overview Main; Master of Industrial Engineering: Logistic and Supply Chain Engineering

Goal

The objective of this course is to learn more advanced inventory models for specially dealing with supply chain
and logistic problems. Although we will cover both deterministic and stochastic inventory models but more
emphasis on the latter.

Objectives

Knowledge or Comprehension Objectives
1- Introduction to Multi-Echelon Systems
2- Introduction to LRU and SRU Concepts in METRIC Systems
3- Introduction to Practical Inventory Models with subject to Perishability, Disruption, Returns and
coordination
Skills Objectives
1- Deterministic Models in Supply Chain
2- Stochastic Models in Supply Chain
3- Practical Models in Supply Chain

Attitude Objectives
1- Understand the Inventory Role in Supply Chain
2- Understand the principles of Inventory Modeling in Supply Chain

Materials
Week Subject Table of Contents
Inventory policies
1 Deterministic Models Deterministic Inventory Models in Supply Chain
Echelon Based Inventory Models in Supply Chain
5 Deterministic Models Roundy's 98 Percent Approximation

Echelon Based Time Varying Demand

Service Levels
3 Stochastic Models e Guaranteed Service Model Approach
e Coordination and Contracts in Supply Chain

Multi-Period Models

4 Stochastic Models Bivariate Periodic/Continues Review Models
The Concept of Echelon
5 Multi-Echelon Systems | Propositions on Echelon Stock

The Clark-Scarf Approach
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. An Introduction to METRIC Approach
6 Multi-Echelon Systems The Optimization Techniques f%? METRIC Approach
7 Perishable Inventory Deterministic Models with Perishability
Systems Shelf Life Optimization Models
8 Perishable Inventory Probabilistic Perishable Inventory Models
Systems Multi-Period Perishable Inventory Models
. Inventory Systems with Supply Disruptions
9 '”Ve”tgry Sys_tems with Inventorz sttems with MaF)rﬁJ?‘/actu rin% Disruptions
Isruptions Inventory Systems with Demand Disruptions
10 Green Inventory Systems Environmental Performance and Returns in Inventory Models
A Green Inventory Model
The Basic Concept of VMI
1 Coordinated Based Coordinated Based Inventory Models
Inventory Systems VMI Modeling Framework
VMI Sensitivity Analyses
12 Palm's Theorem & Palms' Theorem
Performance Measures | Performance Measures
13 Palm's Theorem & Convexity and Concavity of Measures
Performance Measures | Optimization Models of Performance Measures
The LRU Concept
14 METRIC System The LRU Optimization Models
The SRU Concept (Multi-Indenture Systems)
Lateral Resupply Systems
15 METRIC System Multi-EcheIopnpgystems With Pooling Environment
Capacity-Limited Systems
16 Advanced METRIC e The Concept of Shortfall
Systems e Multi-Echelon Systems with Capacity-Limited
e Systems Optimization with Capacity-Limited
Real-time Execution Systems
17 Advanced METRIC e Real-time Execution Concept
Systems e The Stock Allocation Model (SAM)
e The Extensions of Stock Allocation Model (ESAM, ESAMR)
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Classroom Methods

1- Quiz and take homes
2- Research: Present and Analysis an ISI Paper in Inventory Topics
3- Present: One (or part of one) Chapter of newest books Related to Inventory in Supply Chain

Evaluation

Final Exam: 60%
Homework: 20%
Research: 20%




