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1. Introduction 

 

 

Supply Chain Management (SCM): 

 

The Council of Supply Chain Management Professionals (CSCMP) defines supply chain 

management as encompassing “the planning and management of all activities involved in 

sourcing and procurement, conversion, and all logistics management activities." It can also be 

described as activities performed collectively to meet the demand by making the necessary 

supply of material/service available at the right time in right quantity at the right place and at 

a right price. 

 

Supply Chain Management facilitates smooth flow of material, funds and information across 

various function within or across different organizations. 

 

 
Figure 1.1 Supply Chain Management Model 

 

“One of the key issues in managing a supply chain (SC) is integration among its constituents. 

To facilitate integration, SC information resources ought to be effectively organized and shared. 

Information integration provides channels that convey information from one SC constituent to 

another” [3].  A common information platform is necessary, as the sharing is vital not just 

within an organization but across different organisations (e.g. information sharing with 

supplier). One of the most effective way is to have Supply Chain Management Ontology. 
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Ontology: 

“Ontology is a promising construct in the pursuit of information integration for the following 

reasons:  

 Ontology is a shared and common understanding of a domain that can be communicated 

across people and computers and help access information they need. By providing shared 

domain theories, ontologies can be the key assets for information organization.  

 Ontology is also being utilized for intelligent information integration, information retrieval, 

knowledge management, web standards, online databases, and multi-agent systems.”[3] 

 

Purpose Supply Chain Ontology: 

The supply chain management ontology aims at information integration for organization 

which facilitate flow information, material and funds within and across an organisation to 

ultimately deliver value for its customer. It has the goal of providing a framework to better 

formulate, understand, analyze and share a company’s supply chain management model. 

Information sharing takes place across four important components of supply chain plan, 

source, make and deliver. SCM ontology can serve to have consistent sharing of the information 

across these process. The proposed ontology attempts to incorporate the SCOR framework: 

plan, source, make and deliver. 

 

 
Figure 1.2 Supply Chain Operations Reference (SCOR) Framework [4] 
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The ontology can be served to achieve supply chain goals such as: 

 Reduced lead times. 

 Reduced waste 

 Supplier relationship 

 Reduced costs 

 Improved quality. 

 

Domain: 

 

The domain of SCM ontology will cover application of SCM in manufacturing industry where 

the demand is for a realizable product. The ontology can be modified further for application in 

service industry. 

 

Scope: 

 

The SCM Ontology will identify the key concepts of SCM and define relationship between the 

same. The list so generated will help to create a common shared knowledge base across supply 

chain.  

 

Considering the duration available, the ontology will consists of the basic frame of supply chain 

process which is plan, source, make and deliver.  Further work can be done to refine and add 

other term involved in a supply chain. 

 

The proposed supply chain management ontology incorporates the following ontology: 

 Basic Formal Ontology 

 Relation ontology 
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2. The true path rule 

 

Example of truth path rule for the ontology are as follows: 
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3. Existing ontologies and the difference  

 

Some of the existing ontology which came close to or had parts of supply chain management 

ontology are as follows: 

 Manufacturing Ontology 

 Logistics Ontology 

 Lean Supply Chain Ontology  

 Supply Chain Management Ontology  

 

The manufacturing Ontology and Logistics Ontology available captures only with the make 

and deliver part of supply chain. However it misses to link the same with the initial planning 

and sourcing activities related to meet the demand 

 

The Lean Supply chain ontology though has the same aim of effectively supply of products to 

meet demand, it fails to the capture the need and taxonomy related to supply chain planning  

 

The ontology developed for the project incorporates the SCOR model which is plan, source, 

make and deliver earlier proposed by the Supply Chain Management Ontology proposed by 

Sevinç Üreten and H. Kemal Ilter 

 

The proposed supply chain management ontology can be used to incorporate the existing both 

manufacturing and logistic ontology as both of them a vital component of a supply chain. The 

ontology aims to be generic so that ontologies created for different types of manufacturing 

industries can be incorporated in it. At the same this ontology aims at delivering the same goals 

of lean supply chain ontology which is reduced lead time , improved cost, improved quality 

and so forth. 
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4. Supply Chain Management Ontology 

 

Important terms and definitions 

 Supply Chain Planning:  

There are five major levels in manufacturing planning and control: 

 Strategic business plan 

 Production plan 

 Master production schedule 

 Material requirements plan 

 Purchasing and production activity control 

 

 Business Strategy Plan 

The business strategy plan, or strategic business plan, states the main goals and objectives the 

company aims to achieve over the coming years. Depending on the company, this plan may 

span two to ten or more years. [5] 

 

 Production plan 

The sales and operations plan, or production plan, is set by production management, following 

the objectives set in the business strategy plan. This plan identifies:  

o The amounts of each product group to be produced in each period.  

o The required inventory levels 

o The equipment, labor, and materials needed for each period 

o The availability of such resources 

The production plan is concerned with implementing the business strategy plan and has 

planning horizon of usually 6 to 18 months although it may be reviewed as often as each month. 

[5] 

 

 Master Production Schedule 

The master production schedule (MPS) is a plan for the production of discrete end items. It 

breaks down the production plan to show, for each period, the quantity of each end item that 

must be manufactured. For example, it might show that 2,000 cases of peach schnapps are to 
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be produced each week. The planning horizon for the MPS is generally between 3 and 18 

months, depending on purchasing and manufacturing lead times. It is usually reviewed weekly 

or monthly. [5] 

 

 Material Requirements Plan 

The material requirements plan (MRP) details the production and purchase of components 

used in the making of the items listed in the master production schedule. It shows the quantities 

needed and when manufacturing intends to make or use them. The MRP is used by purchasing 

and by production activity control to decide the purchase or manufacture of specific items. The 

MRP is very detailed: it sets out when the component parts are needed to make each end item. 

The planning horizon for the MRP must, at a minimum, equal the combined purchase and 

manufacturing lead times. Like the master production schedule, it usually covers between 3 

and18 months. [5] 

 

 Purchasing and Production Activity Control 

The implementation phase and control phase of the production planning and control system 

involves purchasing and production activity control. The control and flow of raw materials into 

the manufacturing facility is the responsibility of purchasing. Production activity control is 

responsible for controlling and planning the work flow. Although very detailed, the time span 

in these plans is generally a month or less, sometimes just a day, and they are reviewed daily. 

[5] 

The planning hierarchy is depicted in the following figure 
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Figure 1.3 Supply Chain Planning [5] 

 

 

The relation between supply chain planning is developed as follows using defined terms: 

Here the hierarchy and flow of information from one plan to the other is described. Also the  

each has a specific planning horizon that varies from year to months and then daily basis. 
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Figure 1.4 Supply Chain Planning

 

 

 
 

Similarly, other relationship are as follows: 
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5. Applications of the ontology 

 

Supply chain management ontology if built perfectly can be used in accurate and consistent 

information sharing, which is one of the challenges to effective supply chain management. 

Thus ontology has various application in various objective of supply chain. Some of them are 

listed as follows: 

 Understanding a company’s Supply Chain Model. 

The supply chain management ontology has the goal of providing a framework to better 

formulate, understand, analyze and share a company’s supply chain management model. A 

comparison of supply chain between two or more supply chain can be done. Difference or 

similarity in supply chain term of two companies can help in merger two companies. 

 Supplier Development[3] 

With the increase in competition and to add more value to its product companies have started 

involving supplier at the earlier stage of supply chain. Earlier Supplier involvement often 

includes concurrent it leads to better communication between companies. The advanced 

communication results in better component design with fewer redesign iteration rounds which 

in turn design results in better manufacturability and faster manufacturing process. It also helps 

to achieve supply chain goal such as decreased costs, improved quality shorter lead times etc. 

To achieve such improvement it is important that they speak and understand the same 

language i.e. have a common lexica to which ontology can be solution and help understand and 

interpret the shared information.  

Some of the ways companies share information are as follows:  

 Vendor Managed Inventory(VMI) 

Through this a vendor us allowed to obtain data regarding the company’s inventory 

and based on that it can take replenishment actions.  

 Cross Docking 

A cross docking centre is very information intensive in a way that all information is used 

in effective inventory sorting and shipping. There is trade-off between inventory and 
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service that can be offered. It can take longer to respond to change in demand in a cross 

docking environment since it doesn’t store any inventory. Hence effective information 

management is needed in a cross docking environment 

 Electronic Data Interchange 

EDI is one technique for effective and efficient information exchange from both the 

customer as well as retailer. Edi which can be used to send point of sale information to 

supplier is an essential component to reduce the cost and time taken for data transfer.  

  Kanban 

“One important determinant of the success of production scheduling based on demand 

"pushing" is the ability of the demand-forecast to receive such a "push". Kanban, by contrast, is 

part of an approach where the "pull" comes from the demand. The supply or production is 

determined according to the actual demand of the customers. In contexts where supply time is 

lengthy and demand is difficult to forecast, often, the best one can do is to respond quickly to 

observed demand. This situation is exactly what a kanban system accomplishes, in that it is 

used as a demand signal that immediately travels through the supply chain. This ensures that 

intermediate stocks held in the supply chain are better managed, and are usually smaller. 

Where the supply response is not quick enough to meet actual demand fluctuations, thereby 

causing significant lost sales, stock building may be deemed more appropriate, and is achieved 

by placing more kanban in the system.”[6] 

 Production on Engineer to Order system.[3] 

An Engineer to order demand needs to have a new plan of action new parts to be 

purchased. Each such demand can differ drastically from the previous order. So each 

order will lead to new bill of material and new part number. The feasibility of this order 

needs to checked, whether the supplier can provide the necessary components. Since 

engineer to order products need special design specification, company’s face longer lead 

times and also can’t hold inventories for the same. Hence a total pull system is adopted 

and each part is produced based on kanban card requirement. This leads to a triggering 

system. So a customer order triggers a production order which in triggers a need for 

material/ purchase order which in turn triggers a need for planning the product delivery. 

The same pull system can be applied to assemble to order, make to stock and other 

manufacturing strategies. 
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 To measure performance metrics 

Measurement of performance metrics can be done with a goal to aggregate common terms, 

relate those to the performance attributes. Example of common terms can be: value, amount 

(quantity), costs of assets, functional assets, utilization, inventory level, functional costs 

(acquisition, handling, accounting, packaging, disposal, distribution, forecasting, order 

management, planning, plant operating, etc.), costs of assets, costs of configured resources (e.g. 

Obsolete inventory, inaccurate production rule details, etc.), costs of non-compliance or non-

conformance, accuracy (cost),-  time/duration, velocity (responsiveness),- cycle times, 

frequency, functional (source, delivery, etc.) times, accuracy, functional flexibility(flexibility)- 

accuracy of assets, functional (replenishment)accuracy, conformance/compliance.  
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6. Future Work  

 

The proposed ontology can be used as a framework to build a strong Supply chain management 

ontology. There yet a lot of term to be added to the ontology. Further, fine tuning of terms 

relationship will be required.  

The ontology has cover parts of plan and source; and can be updated by incorporating make 

(manufacturing ontology) and deliver (logistics ontology). 
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