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Problem Definition 

This model is based on an actual model built for a client. The client offered a service that was subject to 

interruption, downtime, and similar issues. (E.g., an Internet provider). 

When the service is interrupted, the users of this service submit requests for the service to be restored.  

These requests are processed, and the service restored on an individual level. The users have a varying 

degree of satisfaction with the service based on the service’s performance. 

The users are modeled as agents. Each user has individual behavior and attitude towards the service. 

The users interact and share their experience. The process of handling the service restoration requests is 

modeled in a discrete event way (as a process flowchart) at the global level. The model shows the 

impact of the capacity of request processors on the overall user market. 
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1. Create a new model and set the Model time units 
Create a new Model: 

 

 

 

2. Creating a User Agent type and a population of users  
 

1. Add a new Agent by going through the wizards as depicted in the following pictures: 
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2. Click on the “users” population presentation and change its X to 150 and its Y to 50. Under the 

“Advanced” section check the “Draw agent with offset to this position” checkbox.  
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3. If you run the model, you should see the “user” agents randomly distributed in a 400 by 400 square in 

the runtime window. If the process flow is inside the agents presentation, select all the blocks and move 

them to the right. 
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4.Double click on the “users” population in the “Main”.  Right click on “person” icon, then select 

grouping and “Ungroup.”  

 

5. On “Projects” view, Click on the “User” agent, open its “Presentation”. Right click on the “person” 

Group and delete it.  

 

6. Click on the icon and change its name from “shapeBody” to “person.” 
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7. Click again on the “person” icon, now you haver access to its fields like Fill color. Change Fill color to 

“blue.” 
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3. Adding a statechart to the User Agent   
 

1. Every Statechart starts with “Statechart Entry Point”. The statechart inside the “User” agent, has two 

primary states: “Using” and “Frustrated.”  

2. Entry action for “Using” state is to set the color of “person” icon to blue 

3. Entry action for “Frustrated” state is to set the color of “person” icon to red 

4. “Using” state is a composite state, there are two simple states inside it called “Working” and 

“Waiting” states. 

5. We need an “Initial State Pointer” inside the composite state to indicate the initial state within the 

composite state. 

6. There are two transitions between “Working” and “Waiting” states called “Issue” and “Resolved.” 

“Issue” transition is triggered by Rate and “Resolved” transition is triggered by Message. Details of this 

transition will be defined later since they are interacting with the flowchart that processes the requests 

to restore the service.  To make the name of a transition visible, select the “show name” checkbox in its 

Properties.  

7. There are two transitions between “Using” (a compound state) and “Frustrated” state. They are called 

“ReSubscribe” and “GiveUp.” These transitions are both triggered by conditions. For now, set their 

condition to “false”, in the following step you will connect these conditions to a System Dynamics stock.  

8. If you run the model and double click on the “users” population, you can see that each agent stays in 

“Working” state for a while, then moves to the “Waiting” state, and stays there forever.   
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Figure:  

4. Adding a System Dynamics section to the User Agent    
 

1. In the System Dynamic part of the “User” agents, information regarding the “Satisfaction” levels of each 

user is recorded in a stock with the same name.  

2. “SatisfactionGain” and “LoyalityGain” flows add to the “Satisfaction” stock, in contrast to the 

“LossDueToWaiting” flow that reduces the “Satisfaction” level. 
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Figure: System Dynamics part of “User” agent to model “Satisfaction” level 

3. The equation of “Satisfaction” is generated automatically by AnyLogic (each incoming flow is added to 

the stock derivative expression, and each outgoing flow is subtracted).   

4.  While stocks define static part of the system, flows define rate of change for the stocks (how values of 

stocks change in time) and thus represent the dynamics of the system. In the Agent design of this mode, 

the statechart state impacts the System Dynamics rates.  

 “SatisfactionGain” rate is 1 per minute (since model time unit is minute) if the statechart is in 

“Working” state. Otherwise, it is zero. This transition models the way being able to use 

continuously the service will add to the user satisfaction. 

 “LossDueToWaiting” rate is 1 per minute if the statechart is in “Working” state. Otherwise, it is 

zero. Since this flow is outgoing, will have a negative impact on “Satisfaction”. This transition 

models the loss of satisfaction when a service is not working properly, and the user has to wait 

for the provider to restore it to the working condition.  

 “LoyaltyGain” rate is “BaseLoyalty” per minute (0.1 per minute) if the statechart is in “Using” 

state, otherwise it is zero. This transition models the effect of users’ loyalty when they can use a 

working service.      

 

 

5. Change the Condition of “ReSubscribe” to Satisfaction>0 and condition of “GiveUp” transition to 

Satisfaction <-10. It this way, the state of the User Agent will change from “Using” to “Frustrated” and vice 

versa by the level of “Satisfaction” stock. 



 

 AnyLogic North America, LLC 
20 North Wacker Dr., Suite 

2044, Chicago, IL 60606 
(312) 635-3344 main 

 

   
 

 

6. If you run the model now, after a while, the user goes to the “Waiting” state, and 

“LossDueToWaiting” flow becomes active. After some time the “Satisfaction” levels go below -10 and 

the statechart moves into the “Frustrated” state. Statechart stays in “Frustrated” state forever since we 

have not added the process of handling the service restoration requests yet. 
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5. Adding the “Request” agent type    
 

“Request” agent is a simple agent that only contains one parameter. That parameter is called “user” and 

is of type “User. The “user” parameter records the information about the user that has a service 

disruption.   
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6. Adding the process of handling service request  
 

A simple flowchart is modeled to manage the process of the service request. Each request will be 

transferred to the “enter” block of the flowchart. The requests will stay in the “queue” block to be 

processed at “service” delay block. The processed requests will be sent to the “resolved” sink. 

 

 

1. Change the “Agent type” field of “enter” block from “Agent” to “Request”.  

 

2. Add a “queue” after the “enter,” and check the “Maximum capacity” checkbox in its properties to 

make sure that the pull protocol (“Forced pushing” field in “enter” block) does not disrupt the process.  
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3. Add a “delay” after the queue and rename it to “service.” Delay time will be a triangular distribution 

and unit of time is minutes. Set the initial capacity of the daily to a desired number (E.g., 60).  

 

4. Add a “sink” block after the service and rename it to “resolved.” AnyLogic automatically identifies that 

the “Agent type” should be “Request”. At the “On enter” field of the “resolved”, access the request that 

is in process (requests that are moving through the process are obtained by calling “agent”). In each 

request there is a variable called “user” that points to the user who asked for the service. The code in 

the “On enter” will result in the message of “Completed” being received by the statechart of the user 

who sent the request.   
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6. So far, you have defined a process that know whom to handle the requests and after fulfilling the 

request will tell the user that the request is completed. However, you have not established how the 

“User” sends a request to this process and how it behaves after being notified that his/her request is 

fulfilled.  To do so, modify the “Issue” and “Resolved” transitions of “User” agent. Assume that the 

service will encounter some problem with a 1 per minute rate (A rate is a form of updatable exponential 

timeout). Change the rate of “Issue” transition to 1 per minute and add a piece of code to its action that 

creates a new request, puts the user agent into its parameter, and sends it to the enter block in the 

main. To handle a “Completed” message which coming from the “On enter” field of resolved sink, add 

that message in the “Resolved” transition. This means that when the statechart received a “completed” 

message the transition from “Waiting” to “Working” state becomes active.  

 

7. If you run the model now, you can see that the statechart shows how a user changes state between 

“Working” and “Waiting” and between “Using” and “Frustrated”.    
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7. Modifying simulation presentation  
 

1. As you can see, there is not enough room left of the presentation window for adding charts. 

Therefore you need to expand the frame. Double-Click on the “Simulation” experiments in the 

“Projects” view. 

  

2. Click on the blue frame and change its “Height” to 700. 
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3. Run the model and see the extra space added to the window.  

 

4. To be able to click on each agent representation on “Main” and see the internal parts, add a “View 

Area” from the “Presentation” pallet.  Place it at x=0 and Y=0 position.  The “Scaling” should be set to 

“Zoom to fit”. The click on the window and set its “Width” to 1000 and its “Height” to 700. 
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5. Now click on the “person” shape and add viewArea.navigateTo(); to its “On click” field under 

“Advanced” section. Now if you run the model and click on each person icon that represents the agent it 

navigated to the interworking of that particular agent. 

 

6. if you run the model and double-click on any user representation during the runtime you will see the 

interworking of that particular agent. 
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8. Adding charts to the model  
 

1. To gather statistics from a population of agents (in this case “users”), click on the population and in 

the “Statistics” section add the code: item.inState(item.Using) 

By adding this code, you have access to the number of users who are in “Using” compound state by 

calling the nUsing() function that is generated automatically by AnyLogic after adding these statistics.  

 

2. Add a “Time Stack Chart” from the “Analysis” pallet. Position it at the bottom of the presentation 

frame in “Main” and resize it to cover the length of the frame.  

3. On the properties view of the chart, add two data items, named them as “Using” and “Frustrated” 

with values of users.nUsing() and users.size() - users.nUsing() respectively. The second item 

is a number of the users that are not in “Using” compound state. Under the “Data update” section 

change the “Display up to” field to 500 minutes. Under the “Scale” section change the “Time window” 

field to 500 model time units. “Vertical scale” should be selected as “Fixed” from 0 to users.size(). 
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Set the “Chart area” section of the stack chart exactly as the numbers below.  
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3. If you run the model, you should get a result similar to the picture below. 
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3. Now we want to add a “time plot” on top of the stack chart to show the number of orders that are 

waiting to be fulfilled. To do that we need a “Time Plot” from the “Analysis” pallet that has the same 

“Chart Area” as the stack chart.  

  

4. Add a time plot in the agent, then add a Title of “Queue length” and value of queue.size(). Change the 

“Line width” to 2 pt and its “Color” to “darkBlue”. Under the “Data update” section change the “Display 

up to” field to 500 minutes. Under the “Scale” section change the “Time window” field to 500 model 
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time units. “Vertical scale” should be selected as “Fixed” from 0 to users.size().
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5. To make this time plot transparent, you need to make some changes to its default appearance. Axis 

labels should be set to “None”. “Grid color” has “No fill”. Fill the “Position and size” exactly as the 

picture. Under “Legend”, Height is 20 and position is the last option on the right. “Chart area” number 

should be exactly as the picture below. 
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6. Now if you run the model, you should see something like the picture below: 
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7. Double click on the “User” agent in the “Projects” view and its graphical editor add a “Time Plot” from 

“Analysis” pallet.  Add a new value and call it “Satisfaction,” its value would be the “Satisfaction” which 

is the System Dynamics stock. Line width is 2pt, and Color is tomato. 
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Under the “Dat update” section, we “Display up to” 500 of the latest samples. “Time window” under the 

“Scale” section also has 500 model unit times.   
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Set the “Position and size” and “Chart area” files according to the figure below: 

 

 

8. Make sure that the “visible upper level” checkmark is not checked. Otherwise all of the time plots will 

be shown in the simulation window during the runtime.   

 

9. Now if you run the model and click on one of the agents you should get something similar to the 

picture below: 
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9. Adding WoM effect to the statechart 
 

1. Next add the impact of communication between the users that are using the service and are happy 

about it (not in the “Frustrated” state). For this, add two internal transitions to the statechart. “WoM” is 

an internal transition inside “Using” state that send a “Great service” message to a randomly chosen 

user with a 5 per minute rate. “WoMEffect” transition on the other hand, is an internal transition inside 

the “Frustrated” state that is always active and upon receiving the “Great service” message will add one 

unit to the “Satisfaction” stock.  

 

2. If you run the model now, you should see similar results as the following pictures: 
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10. Adding the promotion effect to the model 
1. Now add an extra feature to the model that can model the effect of promotion on the users who are 

in “Frustrated” state. To do so, add a “PromoEffect” internal transition inside the “Frustrated” state that 

is always active and upon receiving the “Promotion” message will add five units to the “Satisfaction” 

stock. 
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2. To send the promotion to users, add a “Button” from “Controls” pallet to the “Main” agent. After 

adding it, change its “Label” field to “Promotion and add  deliverToAllAgentsInside( "Promotion" 
); to its “Action” field.  

 

3. Now if you run the model and press the “Promotion” button several times during the simulation you 

should get a result similar to the picture below: 
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4. Add a “Slider” below the DE model to be able to change the capacity of “service” during the 

simulation. In the properties view of the “Slider” choose the “Link to” and point to the “service”. Change 

the “Maximum value” to 300 and click on “Add labels” button.  
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5. Run the model and change the capacity to 300, you should see a result similar to the picture below: 
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