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Abstract 

For many decades, lean manufacturing methodologies have become a panacea for manufacturing system improvement 
particularly in operations and supply chain management. The paper demonstrates how a cloud-based Kanban decision support 
system, combined with a robust continuous improvement methodology, can help operation managers to make an efficacious 
decision. Various applications in the literature infer Kanban as a method to control inventory. We propose a novel method 
named, Estimated, Actual and Total (EAT) Kanban Decision Support System (DSS), that has practical application in a dashboard 
type monitoring of processes. We share successful prototype implementation that leads to consolidation of 157 spreadsheets into 
one database.  
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1. Introduction 

The term ‘lean’ refers to the methodologies and tools that became prominent by the Toyota Production System 
(TPS). The term ‘lean’ relates to the methodologies and tools used by the Toyota Motor company [1]. Lean in a 
service organization is classified in two categories: (1) the research done via a case study, and  (2) theoretical 

 

 
* Corresponding author. 

E-mail address: krishnan.krishnaiyer@utsa.edu 

© 2017 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the scientific committee of the 27th International Conference on Flexible Automation and 
Intelligent Manufacturing

http://crossmark.crossref.org/dialog/?doi=10.1016/j.promfg.2017.07.280&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.promfg.2017.07.280&domain=pdf


1490   Krishnan Krishnaiyer and F. Frank Chen  /  Procedia Manufacturing   11  ( 2017 )  1489 – 1494 

models [2]. Various application of the lean manufacturing process measures have been widely researched such as in 
healthcare [3-10], information management [11], energy[12], engineering processes [13, 14], and food processing 
[15, 16]. Under the lean umbrella, Value Stream Mapping (VSM) is one of the most effective lean tool [17, 18]. It is 
based on the materials flow mapping process used by Toyota [19-21]. It is deployed to visualize the 3M’s “Muda” 
(waste), “Muri” (overburden) and “Mura” (variation). One of the key tools that form the foundation of VSM is 
Kanban. In Japanese, the word “Kanban” means a visual board or visual display. It is used to effectively control 
work-in-process (WIP) inventory levels. In the production and operations world, there exist various types of Kanban 
and optimization approaches. Junior and Filho [22], presented a broad classification of the different adaptations of 
Kanban along with their relative strengths and weaknesses[22]. The original concept of Kanban has four 
components: (1) use of two communication signals (dual card Kanban system), (2) pulled production, (3) 
decentralized control, and (4) limited WIP [22]. Silva et al. [23] provide a DMAIC (Define, Measure, Analyze, 
Improve, Control) implementation for a constant order-cycle system also known as a milk run Kanban systems [23]. 
In their Action Research (AR) based approach, they highlight that a successful design of Kanban system is 
dependent on various factors beyond the production workstations such as warehouse train setup times and therefore 
needs continuous system enhancements [23]. 

This paper focuses on how a robust cloud-based Kanban decision support system can support operations 
engineering. In the manufacturing engineering, the use of Kanban is limited to the operations and specifically to 
control the work-in-process (WIP) inventory. In software engineering, Kanban is used to manage user stories or 
software requirements. While these are useful for one specific assembly line or product development, it fails to 
address an enterprise-wide view of resource management. Furthermore, deploying such a Kanban system varies 
based on industry specific complexities and takes a significant amount of time, money and resources. These 
complexities become a barrier for effective and efficient operations. Particularly, small-scale enterprises that do not 
have access to substantial capital are susceptible to less efficient operations. The novel EAT Kanban model which is 
cloud-based would help to overcome these barriers by leveraging the total cost of ownership (TCO) of cloud-based 
systems. 

 

Fig. 1 Cloud-based Kanban Decision Support System 
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