 Lynx-Deer High Level Design (HLD) Document

1. Introduction

The Lynx-Deer Model will be an AgentSheets model that models the situation in the following story:
Adult and baby deer and lynx walk around a grassy field. If a lynx is hungry and sees a deer, it eats the deer and becomes less hungry. Baby deer are less filling for the lynx than adult deer. If a deer is hungry and sees grass, it eats the grass and becomes less hungry. When a deer or lynx is full, it produces babies. As these babies get older, they become adults. If the field runs out of grass, the deer will starve. If all the deer die, the lynx will starve. Eventually every deer and lynx will die of old age.
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3. Requirements

​
a. An AgentSheets model showing the interactions of agents which exhibit the following behaviors:

i.  Deer and Baby Deer
1. Move around the field having the option to chase grass, run away from other deer, or move randomly.
2. Eat grass

3. Reproduce when full.
4. Grow older (Baby deer only).
5. Die of age.
ii.  Lynx and Baby Lynx
1. Move around the field with the option to either chase deer or move randomly.
2. Eat deer.

3. Reproduce when full.
4. Grow older (Baby lynx only).

5. Die of age.
iii.  Grass
1. Decrease when eaten.

2. Grow back.

3. Distribute scents of deer and grass.
b. A graph showing the changes in population of each species.

c. Users should be able to change the properties of the simulation to alter the species’ behaviors.

4. Timeline

Your project is due by June 29, 2012.

5. Desired Behavior / Components

a. Deer

i. To move around the field:
1. To move randomly:
a. Choose a random tile adjacent and move to it.
2. To run away from other deer:
a. Check the values of the deer-scent in the nearby grass (see c.iii), and move to the one that has the least scent.
3. To chase grass:
a. Check the values of the scent of grass in nearby squares and move to the highest. 
ii. To eat grass:
1. Check if there is grass underneath the deer.
2. If there is grass, eat it
3. Decrease amount of hunger
4. Send a message to the grass for it to be decrease its amount of grass
iii. To reproduce:
1. Check if the hunger of the deer is low enough to reproduce.
2. If it is, create another deer on a square adjacent to this one.
iv. To grow older (baby deer only):
1. Increase a counter that records the time the deer has spent as a baby.
2. If enough time has passed for the baby deer to become an adult, change it into an adult
v. To die of age:

1. Increase a counter that records the time the deer has spent alive.
2. If too much time has passed, have the deer die.
b. Lynx
i. To move around the field:
1. To move randomly:
a. Choose a random tile adjacent and move to it.
2. To chase deer:
a. Check the values of the deer-scent in the nearby grass (see c.iii), and move to the one that has the highest scent.
ii. To eat deer:
1. Check if there is a deer underneath the lynx.
2. If there is a deer, eat it
3. Decrease amount of hunger
4. Send a message to the a deer for it to be decrease its amount of a deer
iii. To reproduce:
1. Check if the hunger of the lynx is low enough to reproduce.
2. If it is, create another lynx on a square adjacent to this one.
iv. To grow older (baby lynx only):
1. Increase a counter that records the time the lynx has spent as a baby.
2. If enough time has passed for the baby lynx to become an adult, change it into an adult
v. To die of age:

1. Increase a counter that records the time the lynx has spent alive.
2. If too much time has passed, have the lynx die.
c. Grass
i. To decrease when eaten:
1. When a deer sends a message that the grass has been eaten, change the grass into dirt.
ii. To grow back:
1. Every step, there is a random chance that dirt changes into grass.
iii. To distribute scent:
1. To distribute scent of deer:
a. Check if there is a deer in the tile.
b. If there is, add a set amount to the scent.
c. Diffuse the scent by making each square’s scent the average of its neighbors.
2. To distribute scent of grass:
a. If the square is grass and not dirt, add an amount to the scent.
b. Diffuse the scent as in 1.c above.
6. Conclusion

The goal of this activity is to understand how to design an AgentSheets model based on a story. 
