
Module 3 
Customizing Specify



Editing the
Schema & Forms



XML, or Extensible Markup Language, is a 

markup language and file format used for 

storing, transmitting, and reconstructing data. 

This is the language that Specify’s forms are 

written in.

Terminology



● Form definition: App resource that is 

created and stored at a level in the app 

resources hierarchy. 

● View definition: This is the definition of a 

particular table within a complete form 

definition. Each table can have one or more 

view definitions. 

○ For example, a form definition can include 

multiple view definitions under a single 

table (such as Collection Object).

Terminology



● Specify (data model) fields: The Specify 

field names, also known as data model 

field names, are the ones defined within 

the application’s interface schema.

○ These fields can be viewed within 

Specify by going to the Schema 

Config interface or by using the 

Database Schema viewer, both 

accessible in the User Tools menu.

Terminology



● Schema Config

○ The Specify "interface schema" refers 

to the data tables and fields.

■ Every field has the following:

● Caption (also referred to as the 

‘label’)

● Description

● Field length

● Field type

○ You can configure which fields are 

“required” or “hidden”

Terminology



○ This is where a field’s format can be 

set.

■ Formatted fields are structured 

using a set “format” (e.g. 

KU-####-ABC) when validating 

the field value during data entry

■ Pick list are a controlled 

vocabulary of terms

○ Any changes to the Specify schema 

will impact all collections within a 

discipline.

Terminology



○ There are literal fields 

(shown under the “Fields” 

header) which exist within 

the current table.

○ There are relationship fields 

(shown under the 

“Relationships” header) which 

link the table to another 

table.

Terminology



Preparation
Actual Count Amount

Is On Loan

Loan
Total Preps, Items

Unresolved, Resolved Preps
Unresolved, Resolved Items

Accession
Total Items

Total Current Items
Total Preps

Total Collection Objects

Deaccession, Disposal, 
Exchange Out, Gift

Total Preps
Total Items

More information: Virtual Fields

Collection Object
Current Determination

Total Items
Total Current Items

There are virtual fields, or calculated fields, are system fields that exist 

outside the data model and cannot be viewed in the Schema Config.

https://discourse.specifysoftware.org/t/virtual-fields/2272


Form Definition Order

• The forms are applied sequentially in ascending order of 

hierarchy: starting from User, User Type, Collection, 

Discipline, Division, and finally Institution.

• If you have a view definition at the User level for a given 

table, it will take precedence over any conflicting view 

definitions at a higher level.

• If you have a Collection Object view definition at the 

Collection level while one exists at the Discipline level, the 

Collection level view definition will be used instead within 

that collection.

Institution
Division

Discipline
Collection

User Type
  User



Form Defaults

• Specify provides a number of default forms out of the box 

that are used when custom-defined forms are not 

available.

• If your collection is in the Ichthyology discipline and 

there are no custom form definitions, it will be using the 

defaults for fish collections.

• The same is true with their respective defaults for the 

other discipline (such as Botany, Entomology, 

Herpetology, Mammalogy, Paleontology, etc.)

• These defaults can be used as a starting point when 

customizing your forms!



Form Defaults

• When creating a new “Form Definition” app resource 

under a level in the institutional hierarchy, you are 

presented with a list of default forms to choose from.

• If you are creating a new form definition for the 

discipline or collection, you will most likely want to 

choose the discipline default that aligns with the 

one you are currently working in.

• You can also choose to start from scratch by 

clicking “New”.



Editing Form Definitions

• Once a new form definition is created, you will 

either see a list of tables or a blank screen.

• This list represents the tables that have view 

definitions present in this form definition.

• To create a new view definition under a table not 

already visible, you need to select “Show All 

Tables”. 

Number of view definitions

Table Name



Editing Form Definitions
• After selecting “Show All Tables”, you can choose any table from the 

list to create a new view definition for.

• Once you select a table, you can see all view definitions for that table 

in a list. You can either select one of the existing view definitions to 

edit or you can click “Create” to make a new one!



Creating a View Definition
• If you go to create a new view definition, you will be 

presented two lists of options:

• Copy existing view definition will allow you to copy a 

view definition from an existing form definition in your 

database.

• Copy default view definition will allow you to copy a 

view definition from one of the default forms for the 

current table.

• If you copy, you will see a preview of the form and then 

be asked to give your copy a name.

• Alternatively, you can click New to create one from 

scratch.



Editing a View 
Definition

• After creating a view definition, 

you will see the visual editor for 

that definition.

• The editor is split in two sections:

• XML Editor on the top

• Live Preview on the bottom



View Definition 
Structure

• To make changes to the live preview, you 

must edit the XML for the view 

definition.

• At its core, the Specify form system is 

a set of rows and columns.

• There are columns that elements in 

each row can occupy. 

• There must be enough columns for 

elements you wish to add to each 

row. 



Column Definitions

• At the beginning of each view definition, 

there is a set of <columnDef> elements.

• Specify 7 uses the <columnDef 

os=“lnx”> line while 6 uses the 

<columnDef> line with no os 

specified.

• Column widths are defined in pixel 

(px) units, though these are converted 

to fractions based on the user’s 

screen width.

• <rowDef> can safely be ignored



Column Definitions

Every other column 
is skipped as a 

"space"

135рх 200px 135рх 153px 125px 153px 15px



Column Definitions

135рх, 2рх, 200рх, 5рх, 135рх, 2рх, 153рх, 5рх, 125рх, 2рх, 153рх, 0рх, 15рх, р:g

135рх 200px 135рх 153px 125px 153px 15px

1 2 3 4 5 6 7 8 9 10 1
1

1
2

1
3

13 columns total
Spaces are counted as columns for the 

purpose of form editing



Row Structure



Row Structure



Row Structure
The colspan="" attribute 
allows a single cell to span 

multiple columns



Cell Structure
• Each <cell> has several attributes, but 

the essential ones are as follows:
• Type (e.g. label, field, blank, 

command)
• LabelFor (for labels, contains the ID 

of the field it is a label for)
• ID (must be unique within the view 

definition)
• Name (for fields, should match a 

Specify data model field name)
• UIType (e.g. text, combobox, 

subview)
• Default (sets a default value for the 

field)
• Initialize (enable specific behaviors 

for the given field)



<cell type="label" labelfor="1"/>
<cell type="field" id="1" name="catalogNumber" uitype=“text"/>

• The field name (e.g.  "catalogNumber", 

"collectingEvent", "altCatalogNumber") is 
camel case, meaning that it starts 
with a lowercase letter and each 
subsequent word starts with a capital 
letter, without spaces between words

• The labelfor and id values must be 
identical to resolve the correct label 
based on the field’s name in the 
schema.
• In this case, the label and field are 

linked using the ID of 1.

Cell Structure



<cell type="label" labelfor="1"/>
<cell type="field" id="1" name="catalogNumber" uitype=“text"/>

• In the Schema Config, you can view 

all the available fields for the table 

you are editing the form of.

• This includes information about the 

field length, type, and other 

metadata.

• The uitype="" for a field is 

influenced by the field format.

Cell Structure



<cell type="panel" id="116" name="outerPanel" coldef="p,2px,p:g,5px,p:g" colspan="5">
<rows>

<row>
<cell type="label" labelfor="11"/>
<cell type="field" id="11" name="timestampModified" uitype="label" 

readonly="true"/>
</row>
<row>

<cell type="label" labelfor="10"/>
<cell type="field" id="10" name="modifiedByAgent" uitype="label" 

readonly="true" uifieldformatter="Agent"/>
</row>

</rows>
</cell>

• Panels are a special type of cell 

that has its own column definition 

for a series of rows that exist within 

it.

• Panels enable users to create 

conditional forms which show a 

certain set of rows based on the 

value of a field in the view 

definition's table.

<row>
    <cell type="panel" coldef="100px,2px,76px" colspan="6">
      <rows>
        <!-- This view definition will be displayed in Specify 6, or if all other 
conditions don't match -->
        <row>
          <cell type="label" labelfor="fieldNumber"/>
          <cell type="field" id="fieldNumber" name="fieldNumber" uitype="text" 
readonly="true"/>
        </row>
      </rows>
      <!-- This definition will only be displayed if fieldNumber is 2 -->
      <rows condition="fieldNumber=2">
        <row>
          <cell type="label" label="Field Number is 2!" />
        </row>
      </rows>
      <!-- Condition can be in a related table. Aggregator and formatter are called 
automatically when necessary -->
      <!-- Can also override the column definition using the coldef attribute -->
      <rows condition="accession.accessionNumber=1111-11-11" coldef="13px,14px,15px">
        <row>
          <cell type="label" label="Accession Number is 1111-11-11!" />
        </row>
      </rows>
    </cell>
</row>d

Panel



• Fields that are captured in the base table itself are 

literal fields.

• This includes fields like catalogNumber, 

catalogedDate, guid, remarks, text1, 

integer1, and so on.

• The uitype="" for a field is influenced by the field 

format.

• Fields assigned the “Pick List” format must have a 

uitype=“combobox” to display as a dropdown.

• Fields assigned the “Web Link” format must have a 

uitype=“combobox” to display as a dropdown.

Literal Fields



• The uitype="" for a field is influenced by the field format.

• Fields assigned the “Web Link” format must have both 

uitype=“plugin" and 

initialize="name=WebLinkButton;weblink={Name}" to display as a 

dropdown (replace {Name} with the name of the web link assigned 

in the schema).

• Fields assigned the “Pick List” format must have a 

uitype="combobox" to display as a dropdown.

Literal Fields - UI Type

<cell type="label" labelfor="99"/>
<cell type="field" id="99" name="email" uitype="plugin" 
initialize="name=WebLinkButton;weblink=Email"/>



• Fields assigned the “Pick List” format must have a 

uitype=“combobox" to display as a dropdown.

Literal Fields - UI Type

<cell type="label" labelfor="1"/>
<cell type="field" id="1" name="title" uitype="combobox"/>

• Fields without an assigned field format or with the “Formatted” field 

format can simply set uitype="text" as this is handled automatically.

• Integer, decimal, and number fields also use the uitype="text".



Literal Fields - Default Values
• Default Values: Most Specify literal fields can be given a default values by a default="" attribute.

• Text: Text and number fields (including fields with the "Pick list" field format) can be anything.

• Dates: Date fields can be set to the current day by using the default="today" attribute. 

• The precision for supported date fields can also be set with 

defaultPrecision="{precision}"

• defaultPrecision="full" (full, month-year, year)

• Checkbox: Checkbox (also known as boolean) fields can be set to be TRUE or FALSE

• default="true" (true, false)

<cell type="field" id="12" name="dateAccessioned" uitype="text" uifieldformatter="Date" default="today"/>

<cell type="field" id="yn1" name="yesNo1" uitype="checkbox" default="true"/>

<cell type="field" id="7" name="prepType" uitype="combobox" default="Sheet"/>



Relationship Fields - Query Combo Box
When adding most relationship fields with a “many-to-one” field 

type, it must be configured as a “query combo box” 

(type=“field” and uitype=“querycbx") in the cell definition.

<cell type="label" labelfor="3"/>
<cell type="field" id="3" name="accession" uitype="querycbx" isrequired="false" colspan="3"/>

A query combo box allows the user to look up (🔍) or create (✚) a 

record in the related table (in this case, Accession) and link it to the 

main record being cataloged. They can edit the record selected as 

well using the ✏ (Edit) button.



Relationship Fields - Subview
When adding a relationship field with a “one-to-many” or 

“one-to-one” field type, it should be shown as a “subview” 

(type=“subview”) in the cell definition.

<cell type="label" labelfor="6"/>
<cell type="subview" viewname="Determination" id="6" 
name="determinations" colspan="12" rows="5"/>

A subview shows the view 

definition specified in the cell for 

a related table and links the 

record to the base object being 

cataloged (i.e. Collection 

Object).



Relationship Fields - Subview

Custom View Definitions: To define a custom view definition for a subview, you need to first create a view 

definition under the appropriate table. Once completed, the name of the custom view definition goes 

inside of the viewname="" attribute for the subview.

<cell type="subview" viewname="CustomDetermination" id="6" name="determinations" colspan="14" rows="5"/>



Relationship Fields - Subview
Subviews can be displayed as a button as well (add initialize=“btn=true”). 

When the button is clicked, a dialog will appear using the view definition specified.

<cell type="label" labelfor="6"/>
<cell type="subview" viewname="Determination" id="6" name="determinations" initialize="btn=true" colspan="12" rows="5"/>



Subviews can also be shown as either a table or a form.

<cell type="label" labelfor="6"/>
<cell type="subview" viewname="Determination" id="6" name="determinations" defaulttype=“table" colspan="12" rows="5"/>

<cell type="label" labelfor="6"/>
<cell type="subview" viewname="Determination" id="6" name="determinations" defaulttype=“form" colspan="12" rows="5"/>

Relationship Fields - Subview



Important Notes

Precise Date Fields: Date fields that have “precision” date field (Year, Month/Year, Full Date) counterparts are defined in a 

special way. The date field (df) and precision date field (tp) must be defined within the initialize attribute.

Non-precise date fields can be shown without this initialize attribute.

<cell type="label" labelfor="5"/>
<cell type="field" id="5" uitype="plugin" name="this" 
initialize="name=PartialDateUI;df=catalogedDate;tp=catalogedDatePrecision" uifieldformatter="Date" colspan="3"/>

Month / YearFull Date Year

Preparation Type: Despite the "preptype" relationship field in Preparation being a 

“many-to-one” field type, it is shown as a pick list (using uitype="combobox") as it 

uses a special pick list based on a field value in the ‘preptype’ table.

<cell type="label" labelfor="7"/>
<cell type="field" id="7" name="prepType" uitype="combobox"/>



Show Values From Another Table
Using dot notation, you can show data from a related table as long as it has a 

one-to-one or many-to-one relationship. 

<cell type="label" labelfor="ceStartDate"/>
<cell type="field" id="ceStartDate" name="collectingevent.startDate" uitype="text"/>

If independent, it will be read-only.

If dependent, it will be editable.

You can show entire subviews or query 

combo boxes using this technique (e.g.,  

"currentDetermination.taxon.name")



<row>
   <cell type="label" labelfor="colls"/>
   <cell type="field" uitype="text" id="colls" 
name="collectingEvent.collectors"/>
</row>



<row>
   <cell type="label" labelfor="dets"/>
   <cell type="field" uitype="text" id="dets" name="determinations"/>
</row>
<row>
   <cell type="label" labelfor="preps"/>
   <cell type="field" uitype="text" id="preps" name="preparations"/>
</row>

<row>
   <cell type="label" labelfor="geog"/>
   <cell type="field" uitype="text" id="geog" 
name="collectingEvent.locality.geography"/>
</row>

See the (aggregated) Determinations 
and Preparations

Relationship Form 
Fields

Show Taxon Author on Determination



Table Formats & 
Aggregation



● This controls how data from a specific table 

is shown in query results, exports, and query 

combo boxes.

○ It determines the fields to display and their 

order from the chosen table.

○ Conditional formatting can be configured 

based on a field value in the record.

○ The default format is used in query combo 

boxes throughout the application.

○ It can be displayed in query results, data 

exports, and on forms.

Table Format



Table Format

Table Format Definition (formatted) in Query Query Results



Table Format

Collecting Event Query Combo Box

Table Format Definition



● The default Collection Object table format just displays 

the Catalog Number field.

○ Purely numeric catalog numbers have the leading 

zeros removed when displayed in a query as 

(formatted).

○ Simple setup that is representative of most table 

formats.

Table Format: Collection Object



● Agent uses a conditional format, 

meaning the format is dictated based 

on the value of a field in the Agent 

record.

○ The "Agent Type" is a number value, 

but each represents a type of agent.

● The table format for each record 

depends on the type.

Value Name

0 Organization

1 Person

2 Other

3 Group

• If the agent is a person (Agent Type = 1), it shows Last 

Name, First Name. 

• For the other conditions, it just shows Last Name.

Table Format: Agent



Within a conditional format, you can define multiple 

table formats that will display if the condition is met.

○ The first conditional format will be used if there is 

no match.

○ Only one field can be used to define a conditional 

format. It can be either a field in the table the 

format is being defined for or in a related table.

• Conditional formats can be configured for any table.

Table Format: Agent



● By default, the Locality table format is as follows:

○ Locality Name; Geography Full Name; 

Latitude 1, Longitude 1

● The "default" table format is used for query combo 

boxes. To customize what appears here, the table 

format must be modified: 

Table Format: Locality



● Table Aggregation: This controls how 

multiple table records are consolidated 

together into a single text string.

○ Aggregation combines multiple 

formatted records into a single string. 

○ The table format, separator, suffix, sort 

field, and record preview limit are 

customizable. 

○ It can be displayed in query results and 

forms, used in table formats, and 

included in data exports.

Table Aggregation



Table Aggregation

Table Aggregation
Definition (aggregated) in Query Query Results



● When building queries, the Table Format 

for each table can be used in the results, 

shown as (formatted) in the list of fields 

and in the query itself.

● The Table Aggregation is shown as 

(aggregated) in the list of fields and in the 

query itself.

Using Table Formats and Aggregation



• Fields added to a query that show the Table 

Format or Aggregation have a few special 

behaviors:

• You cannot use search operators on these 

fields, though you can sort and hide.

• (Formatted) is shown as a field in a 

table if it is either

• The base table

• Related in a one-to-one or 

many-to-one way

• (Aggregated) is shown as a field in a 

table only if it is related via a 

one-to-many relationship (e.g. 

Preparations, Determinations, etc.)

Formatted) and Aggregated) Query Fields



● You can explicitly choose which Table Format or Aggregation to display if 

there is more than one defined for that table:

Formatted) and Aggregated) Query Fields

Once selected, the query item will show the gear with a yellow 

background to indicate a custom record format is selected.

This is particularly useful when using 
the DwC export mechanism in Specify!



● To start configuring Table Formats 

and Aggregation, you need to first 

ensure that there is a Record 

Formatters app resource at the 

discipline level.

○ If there is not one already, you will 

need to click + Add Resource and 

create a new 'Record Formatters' 

resource.

Before You Edit Record Formatters



● There are two ways to edit the Table Formats and 

Aggregation within a discipline.

○ App Resources:

■ In the App Resources hierarchy, you can edit the 

"Record Formatters" app resource.

○ Schema Config:

■ For each table within the current discipline's 

schema, you can change, edit, or create the Table 

Format and Aggregation.

Editing Record Formatters



● When editing record formatters in App 

Resources, you will see a list of all configured 

Table Formats and Table Aggregations.

● This works just like editing forms, where you can 

use the "Show All Tables" checkbox to find and 

create a Format or Aggregation for any given 

table.

Editing Record Formatters: App Resources



● You can choose between which record 

formatters you wish to edit by selecting either 

Table Format or Table Aggregation.

● This app resource can be edited using either the 

visual editor or the XML editor.

● This app resource can be copied and shared 

between various disciplines in the Specify 

database.

Editing Record Formatters: App Resources



● After selecting a table in Schema Config, you can 

select, modify, or create a new Table Format 

and/or Aggregation for the table.

○ This allows users to modify just the table format 

or aggregation for the current table in an 

intuitive way.

○ Existing formatters can be edited with the ✏ 

(pencil) icon or new ones can be created with 

the ➕ (plus) icon!

Editing Record Formatters: Schema Config



Collection Relationships



Source: Fish Voucher Collection Destination: Fish Tissue Collection

Collection Object Relationships



● On the Collecting Event Attribute form, the 

Collection Relationship name needs to be set 

inside the relName= attribute within 

initialize="".

<row>
  <cell type="label" label="Host Taxon"/>
  <cell type="field" id="hostTaxon" uitype="plugin" name="this" 
initialize="name=HostTaxonPlugin;relName=hostPlant" colspan="5"/>
</row>

• The query combo box for Host Taxon looks up taxon 

records from the linked collection.

Collection Relationship Form Plugins



CollectionRelOneToManyPlugin
Object Relationship

Collection Relationship Form Plugins

Right Side (Destination) 
Catalog Number & Collection

<cell type="field" id="colrel" uitype="plugin" name="this" 
initialize="name=CollectionRelOneToManyPlugin;relname=Has Tissue;" colspan="9"/>



Host Taxon
Collection Objects can be linked to host taxonomy within the 

same discipline or to a different discipline.

Discipline: 
Entomology

Discipline: 
Host Plants



ColRelTypePlugin
Object Relationship

Left Side (Source) Catalog Number

<cell type="field" id="colrel" uitype="plugin" name="this" 
initialize="name=ColRelTypePlugin;relname=Has Tissue;"/>

Collection Relationship Form Plugins



Panels &
Conditional Forms



● Panels are cells that allow users 

to further divide the table into 

smaller columns and rows. 

○ An optional panelType 

attribute is supported. 

■ If panelType="buttonbar", 

then the panel will be 

horizontally centered on 

the page. 

○ Rows are specified as 

children of the <cell> tag.

Panels

<row>
   <cell type="panel" coldef="150px,2px,100px,2px,100px,2px,100px" 
colspan="14">
      <rows>
         <row>
            <cell type="label" labelfor="t1"/>
            <cell type="field" id="t1" name="text1" uitype="text"/>
            <cell type="label" labelfor="t2"/>
            <cell type="field" id="t2" name="text2" uitype="text" 
colspan="3"/>
         </row>
         <row>
            <cell type="label" labelfor="t3"/>
            <cell type="field" id="t3" name="text3" uitype="text"/>
            <cell type="label" labelfor="t4"/>
            <cell type="field" id="t4" name="text4" uitype="text" 
colspan="3"/>
         </row>
      </rows>
   </cell>
</row>



● Panels can have independent 

column definitions given 

inside of a coldef="" 

attribute.

○ This enables users to 

define sections of the form 

that display independently 

of the full view definition's 

column definition.

Panels



Other cells can be 

placed within the same 

row as a panel, enabling 

complex form designs 

that "escape" from the 

standard grid of 

columns and rows.

Panels

In the same row



● Within a panel, forms can be 

modified to support conditional 

rendering.

○ The condition="" attribute can be 

applied to a set of rows within a 

panel.

○ The set of rows with no 

condition will be used if the 

condition is not met or when 

using Specify 6.

Conditional Forms <row>
    <cell type="panel" coldef="100px,2px,76px" colspan="6">
      <rows>
        <!-- This view definition will be displayed in Specify 6, or if all 
other conditions don't match -->
        <row>
          <cell type="label" labelfor="fieldNumber"/>
          <cell type="field" id="fieldNumber" name="fieldNumber" uitype="text" 
readonly="true"/>
        </row>
      </rows>
      <!-- This definition will only be displayed if fieldNumber is 2 -->
      <rows condition="fieldNumber=2">
        <row>
          <cell type="label" label="Field Number is 2!" />
        </row>
      </rows>
      <!-- Condition can be in a related table. Aggregator and formatter are 
called automatically when necessary -->
     <rows condition="accession.accessionNumber=1111-11-11">
        <row>
          <cell type="label" label="Accession Number is 1111-11-11!" />
        </row>
      </rows>
    </cell>
</row>



Conditional Forms

Conditions can be based on text and number fields, pick list values, and boolean checkboxes.

    <cell type="panel" coldef="100px,2px,76px" colspan="6">
      <rows>
        <!-- This view definition will be displayed in Specify 6, or if all other conditions don't match -->
        <row>
          <cell type="label" label="This is not the current determination." />
       </row>
      </rows>
      <!-- This definition will only be displayed if isCurrent is true -->
      <rows condition="isCurrent=Yes">
        <row>
          <cell type="label" label="This is the current determination." />
        </row>
      </rows>
    </cell>
</row>



● Conditions can reference 

fields from other tables.

Conditional Forms

<row>
  <cell type="label" labelfor="parent"/>
  <cell type="field" id="parent" uitype="querycbx" isrequired="true" colspan="3" 
initialize="name=Taxon;title=Taxon;editbtn=false;newbtn=false;editoncreate=true" 
name="parent"/>
  <cell type="panel" coldef="115px,2px,375px" colspan="3">
    <rows>
      <row/>  <!-- When no condition is met, show an empty row -->
    </rows>
    <rows condition="definitionItem.Name=Family"> <!-- Show this row when rank = Family -->
      <row>
        <cell type="label" labelfor="grpNumber"/>
        <cell type="field" id="grpNumber" name="groupNumber" uitype="text" colspan="1"/>
      </row>
    </rows>
  </cell>
</row>

For instance, a field 

like "Group Number" 

could only be shown 

when the rank is 

"Family"



Conditional 
Forms

● You can choose to show a 

different subview based on 

a conditional field value.

● Can be extended infinitely.


