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◦ Vice President, Engineering and Data Services

 Holds a BS and MS in Industrial Engineering from 
the University of Central Florida
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 Multimethod Simulation Modeling
 Advanced Data Analytics and DOE
 Stochastic Operations Research

 Currently attending the University of 
Saskatchewan pursuing a PhD in Computer 
Science



 Sterling Simulation was engaged to improve a 
DES supply chain model for a pharmaceutical 
client.

 The model was created for a new product 
with many uncertain elements.

 Sterling responded with a multimethod model 
that offered much greater flexibility, in 
several dimensions.



 The Company had a drug that was about to 
be launched.
◦ Drug had few ‘flavors’
◦ Demand was uncertain.

 They wanted to know how to structure the 
supply chain to mitigate various risks.
◦ What should supplier contract details be?
◦ How to lower lead times?
 Without lowering customer service metrics



 Supply Chain Endpoints
◦ Starting before Active Pharmaceutical Ingredient 

(API) Creation
◦ Ending at Tableting

 Flavor Issues
◦ Two (2) Primary ‘Flavors’ for drug
 Basic drug
 Additional ingredients to reduce side effect profile
◦ Demand split among Flavors unknown



You have a week.  Ten 
days, max.



 The Company’s previous approach was to 
create a Discrete-Event Simulation (DES) in 
AnyLogic.

 This approach was familiar to the Company 
stakeholders, and is very defensible 
methodologically.

 However, it lacked flexibility and several 
features were lacking.



 The underlying structure of supply chains, 
essentially, is a group of independent actors 
(the supply chain components) each following 
their own processes and communicating 
amongst themselves.

 This is the textbook example (cf. Big Book of 
Simulation Modeling) of a hierarchical model 
of discrete-event processes inside of agents.



 The approach we took was to scrap their 
existing code base and rebuild it as primarily 
an ABM.
◦ Primarily to gain flexibility and extensibility.

 The new model is simpler to use, allows code 
reuse to a large extent, and allows for run-
time construction of both the supply chain
itself and the processes of each component.
◦ Oh, and done on time.



Familiar

Defensible

Inflexible as 
created

Lack of features

DES
Far stronger

Configurable

Unfamiliar

Seriously, what 
am I looking at?

Hybrid



 The model we will be discussing is a model 
built in a later phase of the project.
◦ It would be difficult to reconstruct the original 

hybrid model at this point.

 Nevertheless, the basic structure has 
remained the same.

 Known later developments will be marked as 
such.



 The model has several types of Agents.
◦ Some are Agents in truth, such as the 

ProductionProcess Agent.
◦ Other are Agents primarily to use the Agent Class 

API in AnyLogic.

 The model (currently) runs for about five (5) 
years, the length of the forecast period for 
the Company.
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BatchType
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 Represents a Facility Location.

 Can hold one or more Processes.

 Handles Raw Material Inventories (RMIs)

 May have shared resources amongst several 
processes.



 Represents a Production Line.

 Can hold one or more Production Steps.
◦ Can have process-level changeovers.
◦ Can have testing and release requirements.

 Handles Finished Goods Inventories (FGIs)

 Makes Production and Shipping Decisions



 Represents a single step in a Production 
Process.

 Can have resources and step-level 
changeovers.

 Primarily agent for dynamic creation API and 
data structures



 Represents a Product Type 

 Knows
◦ the allowable batch sizes.
◦ the raw material needed to make it.
◦ where it is used.



 Represents a Produced Batch.

 Knows its size/amount.

 Primarily used in data structures.



 Represents a Shipment.

 Knows the amount to ship.

 Knows how much is contained.
◦ Does so by knowing what production batches are 

contained within it. 

 Primarily used in data structures.
◦ RMI and FGI



 MRP Scheduling (later)
◦ Determining what to produce when.
◦ Uses proprietary process.

 Production
◦ Discrete-Event Processes
◦ Variable yield
◦ Creates most other decisions through variability

 Shipping
◦ When to ship?



Time-Phase 
Demand

•Take demand for Product
•Determine when it is needed.  This becomes demand for previous 
process.

Produce?

•If current demand + desired safety stock – current inventory is
•Positive: Produce
•Negative: Don’t Produce

Charge 
Inventories

•Reduce RMIs
•Start Production



 The original model had several issues, which 
is to be expected from a rushed model
◦ One big example was inventory checking.

 The current version of the model has gone 
through extensive unit and integration 
testing.
◦ Differentiate between logic testing and agent 

testing.



 The model is currently still in the final stages 
of validation.
◦ How to validate a new supply chain?
◦ A major bonus of our approach is that we can 

validate the logic with a different, known supply 
chain.

 Once the supply chain goes into production, 
we may use particle filtering or a similar 
approach to keep the model grounded.
◦ Cf. Dr. Nathaniel Osgood’s research on PF in 

simulation modeling.



 The Company has fully embraced simulation 
as a supply chain modeling tool.
◦ Has already approached Sterling in adapting the 

model to a different supply chain.

 Currently examining how to reduce lead time, 
which is of crucial importance in 
pharmaceutical supply chains.



 Hybrid Modeling in AnyLogic can drastically 
reduce model building time.
◦ Requires theoretical knowledge of hybrid modeling
◦ Allows for natural minimalist design.
◦ Allows for easier testing and verification.

 This has obvious benefits for rapid 
prototyping and building proof-of-concept 
models.
◦ Applies to any modeling effort, however.



 Grounding the model using Particle Filters.
◦ Exciting research area for ABMs, as it has not yet 

been proven in non-SD models due to scaling 
issues.

 Shifting the model to anyLogistix.
◦ anyLogistix has a lot of tools that are specialized 

for supply chains.
◦ Another reason to build an extensible primarily 

ABM for the Company was to ease this transition.
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 If you have any further questions about this 
approach, please contact Scott Hebert at

scott@sterlingsimulation.com
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