Build Hospitals Step-by-Step
0. Build Original Epidemic Model – Use the step-by-step instructions to build the original epidemic model in StarLogo TNG.  Link to instructions can be found at: http://education.mit.edu/drupal/starlogo-tng/learn
1. Prepare program for Hospitals – Before you can start creating hospitals there a few items in the original program that need to be changed
a. Start by scrolling over to the “Setup” section and delete the orange “if-else” block inside the “create turtles” block.  Also delete everything inside the “if-else” block.
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b. In that same setup block add “show clock” and “reset clock” at the bottom.  They can be found in the “Setup and Run” drawer
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c. Scroll over to the “Turtles” part of the canvas. Open the “Procedure” drawer and pull out a new “Procedure” block.  Place it on the canvas and name it “Wander”
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d. In the runtime area of the canvas there is a maroon block called “run”.  Grab the three red movement blocks from inside of it and connect them to your new “Wander” procedure. (NOTE: Make sure to leave the “Recover” procedure inside of the “run” block.)
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e. Now switch over to the “My Blocks” drawers by clicking the right arrow at the top left of the screen.
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f. In the “Turtles” drawer grab a “Wander” block and put where you grabbed the movement blocks from in step d.
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g. Switch back to the “Factory” by clicking the left arrow in the top left of the screen just like in step 1e.

h. Open the “Variables” drawer and drag out a new “Agent Number” block.  Place it in the “Turtles” section of the canvas and call it “sick time”
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i. Open the “Procedure” drawer and drag out a new procedure into the “Turtles” section of the canvas just like in step 1c.  Call the procedure “Heal”.
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j. Open the “Traits” drawer and drag out a “Set Color” block. Attach it to “Heal” and change the color to green.
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k. Switch back to “My Blocks” just like in step e.  Open the “Turtles” drawer and drag out a “set sick time” block.  Attach it underneath “set color” in the “Heal” block.
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l. Switch back to the “Factory” just like in step 1g.  Open the “Math” drawer and drag out a number variable (looks like the number one).  Connect it to the “set sick time” block that you placed in step 1k.  Set the number to zero.
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2. More Accurate Recovery Model – In real life people usually don’t just randomly recover from an illness.  Most diseases last for a set amount of time and then the person recovers.  You will now try to make your program reflect that.

a. Start by finding the “Recover” procedure in the “Turtles” section of the canvas. Delete everything connected to the “Recover” block, but leave the “Recover” block by itself.
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b. Open up the “Logic” drawer and drag out an “if else” block and attach it to recover.
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c. Go back into the “Logic” drawer and pull out an “and” block.  Connect it to the “if else” block in the slot that says “test”
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d. Open up the “Math” drawer and grab an “equals” block.  Put it inside the “and” block and fill it with color = red.  “Color” can be found in the “traits” drawer and “red” can be found in the “color” drawer.

[image: image17.png]and




e. Open up the “Math” drawer again but this time grab a “less than or equal to” block.  Put it in the remaining slot in the “and” block.  Then fill the right side with the number zero found in the “Math” drawer.
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f. Switch over to “My Blocks” just like in step 1e. Open the “Turtles” drawer and grab a “sick time” block.  Place it in left slot of the “less than or equal to” block from step 2e.
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g. In that same “Turtles” drawer grab a “Heal” block and put it in the “then” section of the “if else” block.
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h. Still in the “Turtles” drawer grab a “set sick time” block and attach it in the “else” slot.  Also grab a sick time block and leave it next to your “set sick time” block, but do not attach it yet.  You will use that on the next step.
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i. Switch back to the “Factory” just like in step 1g.  Open up the “Math” drawer and grab a “minus” block.  Put the “sick time” block from step 2h in the left slot and a number 0.2 in the right slot.  Numbers can be found in the “Math” drawer.
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j. Lastly, scroll over to the “setup” part of the canvas.  Find the block called “setup” and inside of it the block called “create turtles”.  Switch over to “My Blocks just like in step 1e and open the drawer called “turtles”.  Pull out a “set sick time” block and fill it with a number zero.  Numbers can be found in the “Math” drawer of the “Factory”.
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3. Give Agents a set amount of time to be sick – Now that we have defined variable called “sick time” we have to make sure that when agents get affected they know to be sick for that long.

a. Start by locating the “Check for immunity” block in the “Turtles” area of the canvas.  Disconnect the “immune = false” block but leave it nearby, you will use that block in the next step.
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b. Go into the “Logic” drawer and grab an “and block.  Place it in the “test” slot of the “if” block.  Finally put the “immune = false” block into one of the two slots in the “and” block.
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c. Fill the other side of the “and” block with “color = green”. This is just like step 2d except you will use the color “green” instead of “red”.
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d. Switch over to “My Blocks” and grab a “set sick time” block from the “turtles” drawer. Attach it below “set color red”.  Next open the “Everyone” drawer and grab a “Recovery” block.  Attach it to the “set sick time” block.
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e. Lastly, we need to switch “immune equals false” to “immune does NOT equal true”.  Click on the drop down arrows to change the blocks.
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4. Create New Breed: Hospitals – Before we can start putting hospitals in spaceland we have to tell StarLogo what a hospital is.
a. At the top of the screen click the button “Edit Breeds”
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b. In the window that popped up, click “New” and name your new breed “Hospital”.
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c. Next open the “Buildings” tab and choose the red brick building for the hospital picture (seen above).  Then click “ok” to return to the canvas.

5. Building Hospitals – You need a button in spaceland that will allow you to add a hospital on command.

a. Start by putting a new “setup” block in the “setup” area of the canvas.  Call it “Build Hospital”.  “Setup” blocks can be found in the “setup and run” drawer.
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b. Switch over to “My Blocks” and grab a “create hospital” block out of the “Hospital” drawer.  Attach it inside of “Build Hospitals”.  Also, change the number to a 1.
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c. Switch back over to the “Factory” and open up the “Traits” drawer. Scroll down and find a “set xy” block.  Drag and drop it into the “do” slot of the “create Hospital” block.  Also, delete the two zeros the come connected to it.
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d. Open the “Math” drawer and pull out two “addition” blocks.  Place them in the slots labeled “xcor” and “ycor”.  Then fill the left side of each addition block with the number -50.  Numbers can be found in the “Math” drawer.
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e. Open the “Math” drawer again and grab two “random” blocks.  Put them in the open slots of the “addition” blocks.  Change the numbers to 100.
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6. Initiate Antivirals and Vaccines – Your hospitals will need to dispense two different types of treatments.  Antivirals will cure a sick agent and Vaccines will make an agent immune to further sickness.  In this section you will create the variables “Antivirals Used”, “Vaccines Used”, and “Vaccines On.  You will also give each variable an initial value.

a. Scroll over to the “Everyone” area of the canvas.  Open up the “Variables” drawer and pull out two “shared number” blocks and place them in the “Everyone” area.  Name them “Antivirals Used” and “Vaccines Used”.  Then, in that same drawer, pull out a “shared Boolean” block and place it also in the “Everyone” area. Name it “Vaccines On”.
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b. Switch over to “My Blocks” just like in step 1e.  Scroll over to the “setup” area of canvas and find the “setup” block.  Open the “Everyone” drawer and pull out the three blocks labeled “set Antivirals Used”, “set Vaccines Used”, and “set Vaccines On”.  Attach them all inside the “setup” block at the bottom.
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c. Lastly, switch back to the “Factory” and open up the “Math” drawer.  Grab two number blocks (they look like “ones”) and attach them to “set Antivirals Used” and “set Vaccines Used”.  Change the numbers to zeros.  Then open the logic drawer and grab a “false” block.  Attach it to “set Vaccines On”.
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7. Create Procedure to Become Immune – Whenever an agent is given a vaccine it must turn blue and its “immune on” variable needs to be set to “true”.
a. Scroll over to the “Turtles” area of the canvas.  Open the “Procedure” drawer and pull out a new “Procedure” block.  Name it “Make Immune”.
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b. Open the “Traits” drawer and pull out a “set color” block. Attach it to “Make Immune” and change the color to blue.

[image: image41.png]s
= Make Immune




c. Switch over to “My Blocks” and open the “Turtles” drawer.  Drag out a “set immune” block and attach it below “set color blue”.
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d. Lastly, switch back to the “Factory” and open the “Logic” drawer.  Pull out a “true” block and attach it to “set immune”.
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8. Create Button to turn Vaccines On/Off – Once you start running your program you will want the ability to turn vaccines on and off. As you will see vaccines are expensive and if you don’t need to give them out you will want to have them turned off.
a. Start by scrolling to the “Setup” area of the canvas. Open up the “Setup and Run” drawer and pull out a “run once” block.  Rename it “Vaccinate”.
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b. Open up the “Logic” drawer and pull out an “if else” block.  Attach it in the “Hospital” slot of the “Vaccinate” block.  Also, open the “Math” drawer and pull out a “does NOT equal” block.  Attach it to the “test” slot of the “if else” block.
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c. Switch over to “My Blocks” just like in step 1e.

d. Open up the “Everyone” drawer and pull out two “set Vaccines On” blocks.  Attach them in the “then” slot and the “else” slot of the “if else” block.  Also, in the same drawer grab a “Vaccines On” block and put it in the “does NOT equal” block.
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e. Finally fill the three open slots with “true” and “false” blocks as shown in the picture below.  “True” and “false” blocks can be found in the “Logic” drawer.
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9. Give Hospitals the power to cure – Now that you have defined antivirals and vaccines you have to make the hospitals give them out to passing agents.  You will need to define what happens when an agent collides with a hospital.
a. Scroll over to the “collisions” area of the canvas and switch over to “My Blocks” just like in step 1e.  Open up the “Hospital” drawer and drag out a “collision hospital-turtles” block.
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b. Switch back over to the “Factory” and open up the “Logic” drawer.  Pull out two “if” blocks and attach them both in the “Turtles” slot of the “collision” block.
[image: image50.png]



c. Open up the “Logic” drawer and pull out an “and” block.  Attach it to the “test” slot of the top “if” block.  Then grab three “equals” blocks out of the “Math” drawer and put them in the slots shown in the picture below.
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d. For the top “if” block set one condition to be that “color” is “green”.  Also for the bottom “if” block set one condition to be that “color” is “red. “Color” blocks can be found in the “Traits” drawer.  “Red” and “Green” blocks can be found in the “Colors” drawer.
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e. Switch over to “My Blocks” and open the “Everyone” drawer.  Pull out a “Vaccines On” block and attach it in the remaining “equals” block.  Then go back to the “Factory” and grab a “true” block out of the “Logic” drawer.  Attach it in the “equals” block with “Vaccines On”.
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f. Switch back to “My Blocks” and open the “Turtles” drawer.  Grab a “Make Immune” block and attach it in the “then” section of the top “if” block.  Then open the “Everyone” drawer and grab an “inc Vaccines Used” block and attach that below “Make Immune”.  Finally, go back to the “Factory” and grab a number “one” out of the “Math” drawer and attach it to “inc Vaccines Used”.
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g. In the lower “if block do the same thing as step 9f except substitute the procedure “Heal” instead of the procedure “Make Immune”.  Also, substitute “inc Antivirals Used” instead of “inc Vaccines Used”.
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10. Monitor Your Vaccinations and Money Spent – Once you have your model running you will want to cure your agents with a minimal amount of money spent.

a. Scroll over to the “Runtime” area of the canvas.  Open up the “Setup and Run” drawer and drag out a “monitor” block. Name it “Vaccines Used”.  Then switch over to “My Blocks” and open the “Everyone” drawer.  Drag out a “Vaccines Used” block and attach it to your new “monitor” block.
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b. Switch back to the “Factory” and open up the “Math” drawer.  Grab three “multiplication” and two “addition” blocks.  Do not attach them to anything yet.
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c. Switch over to “My Blocks”. Fill the three multiplication blocks with the following: “count hospital x 2000” “Vaccines Used x 100” and “Antivirals Used x 10”.  “Count Hospital” can be found in the “Hospital” drawer.  “Vaccines Used” and “Antivirals Used” can be found in the “Everyone” drawer.  Numbers can be found in the “Math” drawer of the “Factory”.
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d. Put one addition block inside of the other.
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e. Drag the three “multiplication” blocks into the three open slots of the “addition” blocks.  Be careful to drag everything by its biggest block so that you don’t break apart blocks that are already connected.
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f. Open up the “Setup and Run” drawer and grab another “monitor” block. Name it “Money Spent”. Put it into the “runtime” area of canvas.  Attach the result of step 10e to the “Money Spent” block.
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11. Challenge Yourself – Now that you have finished this tutorial you have practiced many of the skills you need to create your own additions to this epidemic model.  Try to improve this program to answer some of the questions below. (Ask your teacher for help creating your ideas in StarLogo)

a. What would happen if the number of agents was much smaller, or much bigger?  This could simulate different population densities.  See if you can use a slider in spaceland to control the population size.

b. Some diseases are easier to spread than others.  What would happen if agents did not need to touch each other in order to get sick (simulating an air-borne virus).  Or, what would happen if an agent only had a 50% chance of getting sick when it touched another sick agent?  See if you can alter your program to simulate these situations.
c. When a person is sick they usually seek out a doctor or a hospital so that they might get better.  See if you can program your sick agents to seek out a nearby hospital.

d. People who are not sick usually try to avoid those who are sick.  See if you can program your healthy agents to avoid touching any sick agents.

e. Hospitals can usually save money by buying their medicine and vaccines in bulk.  See if you can make your program give you discounts for buying antivirals and vaccines in bulk.
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