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Background
The California Polytechnic State University Equine Center houses 100-200 horses, depending on the time of year.  Some of these horses are owned by the Cal Poly Foundation while others are owned by students.  The facility is comprised of several barns with individual stalls and several pastures of various sizes.  Horses are fed multiple times a day by the feeding crews.  Feedstuffs are ordered periodically and kept on site.  These include hay, grain, and other supplements.

Currently, there is no complete and organized record of individual diets, animal inventory, food inventory or food usage.  For example, at the end of each month, the amount of physical inventory in stock is counted by hand and compared to the daily documentation of feed usage.  In the past, there have been discrepancies in these numbers due to miscalculations and feed “disappearance.”  This system will enable a more accurate distribution of prescribed diets to individual animals, and provide a real time 
Regardless of horse ownership, all routine husbandry, including feeding, is conducted by and under the auspices of Cal Poly Equine Center staff and faculty. 

Program Description
A dynamic computer database is needed at the Equine Center in order to keep track of individual horse data, feed ingredients, horse diets, and horse locations.  Actual and estimated feed usages should be calculated for a given period of time.

The predicted frequency of tasks is indicated as low, medium and high. 

TAXON
The system must track information related to multiple species, as well as breeds of animals.  For example, multiple horse breeds are housed at the Equine Center, although the majority of the horses are American Quarter Horse or Thoroughbreds.  Additionally, cattle and other species, whose diets and movements will be tracked with this system.
Table 1. Selected examples of animal species and breeds that could be maintained at the Equine Center.  Unique Taxon ID has not yet been designated.  Scientific name and common name follow naming convention designated by the International Species Inventory System (ISIS) (www.isis.org).

	Broad Taxon Group
	Scientific Name
	Common Name

	Horse
	Equus caballus  
	Horse

	Horse
	Equus caballus (Group)  
	Horse

	Horse
	Equus caballus (Hybrid)
	Horse

	Horse
	Equus caballus caballus 
	Domestic horse

	Horse
	Equus caballus caballus 
	Domestic horse

	Horse
	Equus caballus caballus American_cream_draft
	American cream draft horse

	Horse
	Equus caballus caballus American_miniature
	American miniature horse

	Horse
	Equus caballus caballus American_mustang
	American mustang

	Horse
	Equus caballus caballus belgian_draft
	Belgian draft horse

	Horse
	Equus caballus caballus clydesdale_draft  
	Clydesdale draft horse

	Horse
	Equus caballus caballus percheron_draft
	Percheron draft horse

	Horse
	Equus caballus caballus quarter 
	Quarter horse

	Horse
	Equus caballus caballus tennessee_walking 
	Tennessee walking horse

	Horse
	Equus caballus caballus thoroughbred  
	Thoroughbred horse

	Horse
	Equus caballus caballus welsh
	Welsh pony

	Horse
	Equus caballus caballus welsh (Group)  
	Welsh pony

	Horse
	Equus caballus caballus welsh_cob  
	Welsh cob

	Horse
	Equus caballus przewalskii  
	Przewalski's wild horse


Tasks associated with Taxon
1. Addition of new species to the master taxon list (frequency: low).

2. Revision of scientific and/or common names based on changes in taxonomy conventions (frequency: low).

3. Assignment of a taxon to a new specimen (frequency: medium).

Queries associated with Taxon

1. List of individual taxa currently maintained
a. By location (sites within the area, e.g., Equine Center)
b. By area. (higher level sites, e.g., Equine Center, Poultry Center)
2. List of individual taxa historically maintained
a. By location

b. By area.

SPECIMENS (Animals)
The number of individual animals monitored is variable, but ranges between 100-200. Each animal is individually identified.  Animals are currently identified using a combination of information, including physical appearance, registered name, a subcutaneous transponder and a color-code neck band that includes a unique “smart” ID.
In order to keep track of each horse, it is necessary to include the following information for an individual:
	Field Description
	Data Type
	Format

	Name
	Alpha-numeric / text
	Memo

	Date of birth
	Date
	DD-Mon-YYYY

	Species, breed
	From TAXON table
	

	Owner Name
	Text
	

	Neck Band ID
	Alpha-numeric
	YYYY##

	Transponder ID
	Alpha-numeric
	

	Location
	From LOCATION table
	

	Diet
	From DIET table
	

	Notes
	Alpha-numeric
	Memo


Accession.  Animals are added (accessed) to the inventory through several mechanisms, including birth, acquisition by ownership, or loan.  Animals owned by Cal Poly are housed on-site for long durations.  However, a regular flow of other “loan” horses, owned by outside parties, are brought on-site for a wide variety of purposes, including breeding, training or participation in course-related activities.  The duration of these on-site residencies is widely variable.  Date and type of accession must be tracked for each individual.

De-accession.  Animals are removed (de-accessed) from the inventory through several mechanisms, including death, sale or transfer of ownership, and return of a loan.  Date and type of de-accession must be tracked for each individual. 
Animals in all stages of life (neonates, growing juveniles, adults and geriatric adults) can be found at the Equine Center at various times of year.  Additionally, horses in all stages of production (maintenance, exercise, breeding, growth) are onsite fulfilling various aspects of the programs.  Although stage of life and production are not assigned to specimens, they do influence the diet type selected for that individual.
Tasks associated with Specimens

1. Entry of new specimens into the animal inventory (frequency: medium).

2. Removal of specimens from the animal inventory (frequency: medium).
3. Modification of specimen information (frequency: rare) 

Queries associated with Specimens
1. Age of a specimen (YY, MM, DD)

a. By current date

b. By selected date

2. Specimen summary, including

a. Specimen specific data indicated in table above

b. Age (YY, MM, DD) on date of query 
LOCATIONS

Although this project is currently focusing on locations within the Equine Center, we should accommodate the potential of adding other “higher level” locations, or areas, in the future (e.g., Swine Center, Poultry Center, Veterinary Clinic).  Currently, there are several types of animal spaces at the Equine Center.

· Barns considered those animal spaces that are partially or fully enclosed with some type of solid barrier (e.g., walls).

· Pens are open fenced areas used for short-term housing.  Pens are typically used for housing single individuals.

· Paddocks are larger fenced areas used for longer-term housing of individuals and/or groups.  These areas are sometimes capable of supporting growth of grasses, however this varies with the number of animals in the space and the size of the space.

· Pastures are multi-acre enclosures used for housing larger groups of horses.  These spaces may be occupied with other species at the same time. 

Each enclosure will be identified using a unique ID.  Characteristics of the enclosure, such as area, GPS coordinates of primary entry, stocking rate, number of water sources, and general description should be included.

The initial date a specimen begins occupying a location must be indicated, as well as the date the specimen was removed from that location.  The initial date a new specimen begins occupying a location is equivalent to that animal’s arrival date on-site.
Specimens may be housed individually or as part of a larger group.  These housing arrangements change daily.  Because of the frequency of location changes, reassignment of current location in the program should be convenient.  The level of location tracking should be at the resolution of a day (date).  

Additionally, a specimen may be removed from the Equine Center entirely.  Such removal may be due to transfer to another location within the university, or off-site, or permanent removal, by death.

The system must allow for the addition of new locations and the archival of currently locations.
Tasks associated with LOCATIONS
1. Addition, removal of a location (frequency: low).
2. Modification of location characteristics (frequency: low).

3. Movement of specimen(s) from a previous location to a new location (frequency: high).
Types of queries from the LOCATIONS
1. Location of all specimens
a. Current

i. By area

ii. By location
b. Specific date

i. By area

ii. By location
2. Current occupants of a location
3. LOCATION history of a single specimen between a defined beginning and ending date
4. Specimen (occupant) history of a given LOCATION between a defined beginning and ending date?

5. What are the characteristics of a given enclosure?

6. What are the characteristics of all enclosures?

INGREDIENTS

Ingredients are the unique items that comprise the inventory.  These items are dispensed through meals to a specific animal that make-up the prescribed diet for a specimen.

Food item “measures” and corresponding mass may be updated as required based on changes in manufacturing or production of the product and/or changes in product density.  Diets should reflect the information on units and mass available at the time of diet formulation (i.e., archived diets should not be recalculated when new data is entered regarding units and/or mass of an ingredient). For example, the weight of a bale of alfalfa hay may change on a given date, but the change in weight should not be applicable to previous diets containing alfalfa hay that were archived before the updated weight.

	Item
	Unit
	Weight, kg

	Alfalfa hay
	Bale
	60

	
	Flake
	2.66

	
	Kg
	1.0

	Bermudagrass hay
	Bale
	60

	
	Flake
	2.66

	
	Kg
	1.0

	Pro-Pellet (Equus)
	Liter
	0.60

	
	Kg
	1.0


Other information about ingredients should include manufacturer and manufacturer lot number.  The format of this number varies with manufacturers.  As new ingredients are brought into inventory, there is a unit cost associated with the purchase of that specific amount of ingredient.  Unit costs will vary with season within a year, or over time in general.  In order to manage ingredients of the same type (e.g., alfalfa) that have different specific information associate with them (e.g., manufacturer, lot number, cost, unit size), ingredients could be individually “flagged” with a status of inactive (historic), active (current use) or pending (received but not yet in use).
Ingredients are removed from inventory multiple times on a given date as foods are offered to individual animals according to the prescribed diets.  Additionally, on occasion, ingredients are removed by third-party individuals (e.g., transfer of bermudagrass hay to Beef Center) or by shrink.  Transactions involving third-party removal of ingredients must be documented as part of tracking inventory depletion.  Shrink refers to the loss of inventory through mechanisms other than consumption or transfer.  These would include damage, spoilage or theft.
The use of all foods in the feeding program is tracked on a regular basis.  Currently, ingredients withdrawn from the physical inventory are documented at each meal (feeding).  Based on written records, these daily quantities are summarized on a monthly basis.  A reduction in inventory based on a physical count of all items at the beginning and end of the accounting period is documented monthly.  The two reductions in inventory, issued and physical inventory are then compared and reconciled.
Tasks associated with INGREDIENTS
1. Addition of new ingredient and related information (frequency: medium)

2. Addition of new unit and corresponding weight for existing ingredient (frequency: low)

3. Modification of existing unit and corresponding weight for existing ingredient  (frequency: low)
Queries associated with INGREDIENTS

1. Amount of stock (ingredients) on-hand

a. By date, listed by ingredient and unit

2. Amount of stock (ingredients) projected as used from inventory based on prescribed diets for specimens in inventory

a. By date, listed by ingredient and unit

b. By date range, listed by ingredient and unit

3. Amount of stock (ingredients) documented as removed from inventory by total

a. By date, listed by ingredient and unit

b. By date range, listed by ingredient and unit

4. Amount of stock (ingredients) documented as removed from inventory by area

a. By date, listed by ingredient and unit

b. By date range, listed by ingredient and unit

5. Amount of stock (ingredients) documented as removed from inventory by third party

a. By date, listed by ingredient and unit

b. By date range, listed by ingredient and unit

6. Amount of stock (ingredients) documented as removed from inventory by shrink

a. By date, listed by ingredient and unit

b. By date range, listed by ingredient and unit

7. Use of an ingredient

a. By date range

b. By date range, listed by manufacturer’s lot number
DIETS

Each horse (specimen) has an individually prescribed diet.  Diets consist of one or more meals of individual ingredients prescribed in known quantities.  These meals are offered to specimens or groups of specimens at one or more feedings throughout the day on one or more days a week (See sample Diet Record).

Diets may be individually offered (dispensed) to that animal, or may be offered to that animal as a component of a larger group diet.  This feeding regime is dictated by location (see above). 

Ingredients are offered in known amounts.  The amounts of those foods are indicated in either “measurements”, which are practical quantities of food that are easily distributed by the feeding staff, or “weights”, which is the actual mass of the food item.  All measurements have a corresponding mass which represents the average weight of several observations of the practical quantity of food.  Some projects required that a known mass of food, or a food items, be offered at each feeding.  In these instances, only mass is indicated on the diet record.
Ingredients are offered in meals.  Each meal is associated with a short instruction note (e.g., Items 1-3 fed in AM).   Animals may be fed meals at multiple time intervals within a 24-hour period.  Some groups of horses are only fed a diet three times a week, others are fed daily, and others, including sick or injured horses, may be fed multiple times within a 24-hour period.
A diet is applied to an individual indefinitely until a change in diet is needed.  Once a change is made, the database should log the previous diet and time frame during which it was fed to an individual for record keeping purposes.
	Type
	Subtype
	

	Standard
	Maintenance
	

	
	Breeding
	

	
	Gestation
	Early

	
	
	Late

	
	Lactation
	Early

	
	
	Mid

	
	
	Late

	
	Growth
	1, 2,…24 months

	
	Work
	

	Medical
	(No Subtype)
	

	Special
	(No Subtype)
	


Additional notes regarding more general aspects of the feeding and health program are typically communicated as “Notes” in each animal’s diet record.  Such notes would include diet restrictions for an individual animal, target body weights and desired weighing frequencies, or any other information that offers details specific to the individual.
Existing diets applied to one or multiple horses should be able to be edited, but the changes should not be reflected in diets archived before the edit. Instead, archived diets should reflect exactly what the horse(s) was fed during that period of time.
Tasks associated with DIETS

1. Create new diet within existing diet type

2. View, edit diets by type and apply changes globally based on individual designation

3. Addition of new diet type

4. Addition of  new diet subtype

Queries associated with DIETS

1. Current diet of individual

2. Historic diet of individual

a. By date

b. By date range
USERS
The program information will require entry, maintenance by multiple individuals.  Additionally the database may be queried by a wide variety of individuals.  Each individual has a distinct role and interest in the management of the feeding program.  As such, specific rights must be assigned to individual users to ensure appropriate use of the information, along with integrity and security of the information contained.
	
	Program Administrator
	Center Administrator
	Manager, Student  Mgr.
	Student Employee
	Owner
	Guest

	TAXON 
	
	
	
	
	
	

	Add
	
	
	
	
	
	

	Edit
	
	
	
	
	
	

	Archive
	
	
	
	
	
	

	Assign TAXON to SPECIMEN
	
	
	
	
	
	

	SPECIMENS
	
	
	
	
	
	

	Add
	
	
	
	
	
	

	Edit
	
	
	
	
	
	

	Archive
	
	
	
	
	
	

	LOCATIONS
	
	
	
	
	
	

	Add
	
	
	
	
	
	

	Edit
	
	
	
	
	
	

	Archive
	
	
	
	
	
	

	Assign LOCATION to SPECIMEN
	
	
	
	
	
	

	INGREDIENTS
	
	
	
	
	
	

	Add
	
	
	
	
	
	

	Edit
	
	
	
	
	
	

	Archive
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	DIETS
	
	
	
	
	
	

	Add DIET type
	
	
	
	
	
	

	Edit DIET type
	
	
	
	
	
	

	Archive
	
	
	
	
	
	

	Assign to DIET TYPE to SPECIMEN
	X
	X
	
	
	
	

	Confirm receipt of changed diet
	
	
	X
	X
	
	

	Request for diet review (FROM)
	
	
	X
	X
	X
	

	Receive request for diet review (TO)
	X
	X
	
	
	
	

	Notified of request for diet review (CC)
	
	
	X
	X
	
	

	Access diet type information without specific specimen identification
	
	
	
	
	
	X

	Password protected
	X
	X
	X
	X
	X
	

	Track login
	X
	X
	X
	X
	X
	

	Track information accessed
	
	
	
	
	
	X

	
	
	
	
	
	
	


Tasks associated with USERS
1. Assign, change specific user rights to individual log-in name 

2. Modify task, query or report assigned to specific access level
Queries associated with USERS
1. History of information accessed by user

2. History of information modified by user

3. Report of current users and corresponding user rights

All diet records are approved by the faculty nutritionist, as well as the Equine Center manager, as a mechanism of confirming appropriate individuals have reviewed and received these essential documents.

Global tasks
1. Select users should have the capability to submit a request for diet review to the appropriate user.  This request should be routed via email to facilitate communication.
Global queries

1. Summary list of diets to be offered by current date, or defined date, by location and feeding for all active specimens grouped by location.  Diets for animals housed in groups would indicate ingredients and quantities for the entire group.  Diets for animals housed as individuals would indicate ingredients and quantities for the individuals.  This would be a document generated daily by student employees that are responsible for feeding the population.  It could include abbreviations to simplify the report as well as a check box to confirm animals had been fed.
2. Summary list of ingredient quantities to be offered by current date, or defined date, by area.  This could be included with the previously mentioned query.  This query defines the amount of inventory to be drawn to satisfy the prescribed needs of the specific meal (feeding).

3. Projected list of inventory requirements (usage) for a day or date range
a. By individual specimen

b. By location

c. By area

d. By taxon

e. By all current specimens within location
4. Historical list of all diets offered to a specimen between two designated dates. 

