Glossary

This document is a high level listing of terms of importance in the TACF TreeDB project, including definitions, descriptions, and other details not included in other documents in the RFP package.  It will ultimately be part of the user documentation, but initially is intended as a reference for potential developers.  However, it contains only relatively high level descriptions, to be used as a general introduction to terminology and scope of the project.  More detailed information can be found in the Notes for Developers.

NOTE:  I have now separated some closely related entities between real and synthetic.  If this seems to  confusing, it might be better to merge the two sections.
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Terminology

This section contains terms used elsewhere in the documentation.  These are more about the system than about things tracked by the system.

Entity

Formal definitions would likely be circular or self-referential, but entity is the term used in the project for any of the items TACF staff and volunteers need to track as part of the overall breeding program.  More specifically a “minor entity” is one of the types of items being tracked.  Within the project documentation, its use is expanded to include synthetic items which must be tracked in the database, such as contact lists and permissions.  “Major entity” is purely a term of convenience, used during the project to group responsibility for documentation.  It is not intended to have any implication for implementation.

Object

An “object” is an individual item to be tracked, such as a tree or an orchard.  It is an instantiation of an “entity.”  It could be said that the entity is the type of the object.  In database terms, an entity is equivalent to a table, and an object to a row in that table.  It is possible that this terminology has not been used completely consistently throughout this RFP package; this is not intentional.

Real Entities

The items in this section are the items of direct interest to TACF, and tracking them is the basic purpose of the system.

Trees

Trees are at the heart of the Foundation's breeding program.  From wild and planted trees, planned and open pollinations produce nuts.  When planted, these produce more trees.  These trees may be in breeding orchards, in seed orchards, or in ceremonial or other types of plantings.  In all cases, we track the parentage of trees we have planted, as well as recording observations, especially regarding American Chestnut characteristics and extent of resistance to blight.

Tree

A TREE is any individual, identifiable tree being tracked as part of TACF's breeding program.  The primary distinction is whether it is a planted tree (one created by a planned breeding) or a wild tree (any other tree.)  For a planted tree, we know the cross (see below) that produced it; for a wild tree, we know nothing about its heritage.

Reproduction

There is much effort spent tracking the pedigree or heritage of the trees in the breeding program and planning controlled breeding.  These entities are at the core of that information.

Cross

A cross represents the pollination of a (female) tree in a given year.  (It is actually a synthetic entity, but it is listed in this section because of its importance to the work of TACF.)  If the pollination is controlled, then the cross represents the pollination by pollen from a single, identified tree.  If the pollination is open, the male parent may be unknown or may be indicated as one of a small list of suspects.

Fungus

The chestnut blight is caused by the fungus Cryphonectria Parasitica, and TACF is studying the fungus as well as the trees.  Currently, the assumption is that all fungus tracked in the database is of this species, although it is expected that a future enhancement will allow explicit inclusion of other species.  There are a number of entities involved in tracking these activities.

Strain

There are many known strains of the fungus which have different properties, including their virulence and rate of growth.  A strain is a synthetic entity that represents all known samples or cultures (e.g., plates, slants, or other innoculae) of the fungus derived from a single source.  Theoretically, all samples of a given strain have the same genetic sequence, which differs from the sequence of samples from other strains.  In reality, it is possible for multiple strains to actually be identical, and it is possible for a sample of a strain to undergo mutation.  These possibilities are ignored for pragmatic reasons.

Actual cultures of the fungus are maintained as plates or slants, which are tracked as batches.  For more details, see the section below on Batches.

Isolate Source

An isolate source is an entity representing the original source (if known) of a strain of Cryphonectria Parasitica.  This can refer to a tree, canker, or soil (with the location optionally specified), and can be expanded to include other entities.

Fungus Cross

A fungus is the recorded result of crossing two strains.  It is sometimes done to produce new strains, and sometimes just to test whether two strains are even capable of mating.

People

The system needs to track people for several reasons.  It needs to know who is authorized to use the system as well as what specific tasks they are authorized to perform.  It also needs to track who performed or is responsible for various activities such as planting or pollinating trees.

The list of people known to the TreeDB system will be coordinated and reconciled with the Donor Perfect Online (DPO) system used by TACF to manage its membership list.  Note that either list may include people not included in the other, and no financial information from DPO will be brought to the TreeDB system.  The coordination will deal with membership status and contact information.

It should also be noted that while the list of members maintained in TreeDB may be useful to TACF chapters for various purposes, the system is not primarily designed as a membership list system.  Future enhancements may address perceived deficiencies in this area.

Person

A person is a real person known to the system.  A person needs to be listed in the system either to be pointed to by any other entity (such as being listed as land-owner of an orchard) or to actually log on to the system.

People are primarily connected to objects by being included on a contact-list for that object.  Authentication to use the system and authorization to perform specific actions in the system are controlled by a security model described in more detail in appropriate sections below.

Note that the TreeDB system will include various contact information for most of the people listed, but due to security and privacy concerns, this data will be made available, based on TACF policy, only to appropriately authorized users of the system.

Synthetic Entities

The items in this section have been created during the project.  Some are real objects that have been included here because they are necessary, but only of peripheral importance.  Some represent TACF process or interim status of other entities such that tracking the process is more manageable.  Others are database constructs that could possibly have been represented in the relationships between other entities, but seemed to be an easier way to describe the intended result.  The developers are welcome to suggest changes to the implementation of these entities, but should not change them without discussion, as they now form part of the logical model that has been developed.

Traits and Observations

A major part of the TACF breeding program involves observing details regarding the growth of our planted trees and their response to inoculation with the blight fungus.  These are the entities used to manage that process.

Trait

A trait is some aspect or feature of an object, such as a tree, that can be observed or measured.  The trait describes the feature and any standards or procedures to be followed when actually measuring and recording the value of the trait.

Trait Class

A trait class is an arbitrary group of traits.  Traits can be in zero or more trait classes.  This is used when selecting traits for entry or reporting so the user can select from a more limited (and context appropriate) list rather than the list of all traits, or even just those applicable to the entity of interest.

Trait Clusters

By design, a trait can have only a single value.  However, there are situations where several related values must all be recorded for any of them to be of use.  For example, fertilization requires knowing the type or name of the fertilizer used and the amount applied, in terms of quantity (whether by volume or weight) and what it was applied to (a single tree or an acre).  This is handled by the concept of trait clusters.  When a trait-cluster is created (see Notes for Developers for details) any trait in that trait-cluster cannot be in any other trait-class, and when the cluster is selected for recording or reporting, all the traits in the cluster are actually included.

Observation

An observation is the recorded value of a trait, measured or observed on a specific object, by a specified person, at a specified date/time.

Other Trait related Entities

Object-trait is a table containing solely a two column primary key comprising a foreign key to trait and a picklist value indicating the type of object.  Its purpose is solely to record for which entities each trait can be observed.

Trait_in_class is a table containing solely a two column primary key comprising foreign keys to trait and to trait-class.  Its purpose is solely to record which traits are in which trait-classes.

Batches

A batch is an entity created to track groups of items that do not need to be tracked individually.  Batches are used to track several different types of objects, and they can only be created, modified, and destroyed through the use of batch-actions.  They are described more fully in a separate section later in this document.

Facility

A facility is a physical location where  batches can be stored.  Since this is a required attribute of a batch, there needs to be a “quick facility” creation mechanism (single button?) to choose a person (usually the current user, but not necessarily) and create a faility called “User's home” to allow a person to possess a batch for a limited period of time, such as receiving a container of seeds in the mail, for planting in an orchard within a few days.

Facility Shelf

People

People: Contact lists

Most objects in the system have an associated contact list.  Each list indicates a group of people associated with that object, with an indication of what role each plays, as appropriate for the type of object.  Each person on a contact-list for a given object is assigned to one or more of the contact-roles on the list, which specifies what the person's involvement is with that object.

People: Security Model

All aspects of people are tracked within the person entity.  The most  basic feature is whether a person has been authorized to use the system, which requires at least a valid email address.  That access only allows someone to report a wild tree to TACF and to see minimal, high level summary data of the breeding program.  Authorization to perform additional actions within the system are controlled by a security model managed with several additional entities within the system.  The actual authorization is based on TACF policy, and permissions will generally be granted within the system by a designated system administrator or by one of the Regional Science Coordinators.

A permission is an indication that a user is allowed to perform a particular action within the system.  This includes being able to view, add, or modify certain types of data, and is often indicated by the ability to view a particular screen within the system.  However, in addition to being able to perform a certain action (such as to record observations on trees) the user also needs appropriate access to the particular object, which may depend on the person's role in the system, or perhaps on his presence on the contact list for the object in question.

A security-role is similar to a job description, but within the system is just a shortcut for representing a set of permissions.  Permissions can be granted to a user through a security-role, through a contact-role, or directly.

Batches and Batch Actions

Batch

A Batch is an entity created to track groups of items that do not need to be tracked individually.  This currently comprises:

· burs – collected at harvest time or from wild trees, and sometimes sent to collaborators for research purposes.

· seeds – extracted from burs and stored for planting

· seedlings – seeds are sometimes planted in pots or seed beds for one or more years prior to being transplanted into the field.

· pollen – collected from trees to be used for controlled pollination of planned crosses

· scions – cut from trees for vegetative propagation

· grafts – essentially scions grafted onto rootstock from seedlings (an individual graft of a scion onto a tree is tracked as a ramet)

· treelings – seedlings vegetatively propagated from tree embryos extracted from burs

· slants – cultures of fungus in storage

· plates – active cultures of fungus for replication, crossing, or other uses

Rather than create a separate entity for each of these, the batch entity was designed to accommodate all types, with the specific type of material indicated by an attribute (material_type.)  From a human perspective, the facility (where the batch is located) and label (human readable label physical applied to batch) uniquely identify a batch.

Batch Action

In order to apply a consistent framework, the creation, manipulation, and destruction of batches, is always done by a batch-action.  A more complete description of this process is included in the Notes to Developers.

Special notes

Everything below was copied from a separate document, and still needs to be checked for consistency with the current design.  It can be read for reference, but should not be taken as fact without further review and discussion.

Seeds/seedlings

A BATCH usually refers to a single container of seeds, although there is no reason it can't refer to more than one container associated by a string or rubber band.  If such cases are allowed, it should probably be indicated by the container or storage or medium attribute.   The quantity indicates the actual number of seeds or seedlings.

For the purpose of this discussion, I am assuming that a CROSS describes the two parent trees, a  BREEDING contains the details of that CROSS as performed in a given year, and SEEDLOT is the label put on the seeds collected from that BREEDING.  The actual implementation of those entities is not important here.  It should be easy to accommodate any reasonable variation.

Each bred TREE needs to be traceable back to the BREEDING that created it.  Additional information, such as the two parent trees, the date of the cross, and pollination details, can tracked through this link.  SEEDLOT may be the actual entity created for this purpose.

A BREEDING entity will have been created before seed collection.  When the seeds are collected (or the burrs are shucked and counted,) the BREEDING entity is finalized, a SEEDLOT label is assigned, and one or more seed BATCHes are created.  Those batches' action.creator points to the “create” type BATCH_ACTION, which is also pointed to by the BREEDING.

If the user indicates the destruction of a number of seeds in a batch, the system internally creates a batch_action to split the batch into two.  One batch retains the existing label.  The other batch gets a synthesized label (perhaps the original label with '-to-destroy' appended,) and is immedately destroyed with an appropriate batch_action.

The mechanics of planting a BATCH of seeds is not yet fully worked out.  However, the final BATCH can be linked back to it's original create type BATCH_ACTION, and thus to the BREEDING.  The transformation of seedlings into TREEs should be handled the same way.  Note that multiple, individually tracked TREEs can be planted from one BATCH, as they can all point back to the final transforming BATCH_ACTION.

Pollen

The meaning of quantity is TBD, but can indicate either the number of containers of pollen or an actually measured weight (probably in grams) of pollen.

This still needs to be integrated into the appropriate entities.  The source of a BATCH of pollen is an as yet undefined entity POLLEN_COLLECTION, which will refer to the tree, the date of collection, and the collector.  That information might be included in a BREEDING, although keeping it separate will allow one POLLEN_COLLECTION to service more than one BREEDING, and to be collected and stored independent of any particular BREEDING.

The ultimate use of a pollen BATCH is for a pollination, which is presumably tracked through a BREEDING.  The link needs to be maintained, since problems with the handling and storage of the pollen may result in poor nut production.

Cuttings/Scions

The quantity indicates the number of individual cuttings.  If it is allowed to further divide scions, it should probably be indicated whether this needs to be tracked.

The source of a BATCH of scions can simply be a TREE, as long as no information is needed beyond that tracked by the create type BATCH_ACTION.  Otherwise, a CUTTINGS_TAKEN entity will be necessary.

Although many of the details (within the Tree-DB) of vegetative propagation need to worked out, the ultimate use of scions will be to create trees, and it is likely the linkages can be handled similarly to seeds.

Plates/Slants

A plate is sample or culture of one strain of fungus, growing on a growth medium, used for growing more of the strain, preparing to create a fungal cross, or to inoculate trees to test for resistance.  A slant is similar, except it is used for long term storage of the strain.  Since more than one plate or slant is generally created at a time, and these are tracked as a group, and not individually, they are treated as batches.

Note that plates used for specific purpose (such as crossing strains) are NOT included in this entity, and are explicitly tracked.

NOTE:  (2010-03-27 JHO) I am beginning to think that plates and slants should be their own entities, and not use BATCHes.  Creation of a STRAIN could be done without a BATCH_ACTION, and the propagate action type seems a contrivance just to be able to create new slants and plates from each other, when all that is needed is the date and source as attributes.

