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Simulation_engine.py

Feed.py

daily_feed_routine
(feed, fields, animal)

daily_feed_management
(feed, animal)

daily_feed_storage
(feed, fields, animal)

Field 1:
Store 
crop if 
harvested

Field 2:
Store 
crop if 
harvested

Field 3:
Store 
crop if 
harvested

Etc.

Feedout
Routine

quality_assessment()
req_inventory

(animal)
inventory_plan

(animal)
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Storage

Pen_1 Pen_2 Pen_i…
-Ratio

n 1

-Ration 2

-Ration i



1. quality_assessment() 2. req_inventory() 3. Inventory_plan()

• Checks if forage is a 
feed split by maturity

• Quality assessed on 
• NDF %
• DM %

• Calculates required 
inventory for all 
animals based on:
• Body Weight
• Inclusion %

• Based on quality of 
req inventory of 
forage computs DMI

• DMI: (daily max 
intake per animal)
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self.available_feeds

Class Feed
animal_management.json

Purchased_feeds = 
[1,3, 34, 87, 137]

initialization

Update_available_
feed()

update

Ration_driver.py



Simulation_engine.py

Daily_animal_routine
(animal, feed)

Calc_requirements
(animal)

Grouping_algo
(animal)

Calculate_ration
(animal, feed)

Animal_management.py
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calc_requirements()
inputs

• Body weight
• Days in preg.
• Parity
• Calving interval
• Milk protein %
• Lactose Milk %
• Days in milk
• Milk production

• Net Energy for 
maintenance

• Net Energy for 
growth

• Net Energy for 
Pregnancy

• Net Energy for 
Lactation

• Metabolizable 
protein required

• Calcium required
• Phosphorus 

Requried
• Dry Matter Intake 

estimate

outputs
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[0,20) Percentile [20,50) Percentile [50,100] Percentile

200 Stalls 300 Stalls 500 Stalls

Lactating Cow 
Grouping Algorithm
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pen.py

Calc_ration
(pen, 

available_feeds)

Ration_formulation
(pen, available_feeds)

Ration_driver.py
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Class Feed

self.available_feeds

feed.py

Class Pen

pen.py

ration_driver.py

Data restructure

Data restructure
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Ration_driver.py

Non-linear 
Program

Class Pen 

self.ration


