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Working Group of the 4D Nucleome network (https://www.4dnucleome.org) and by members of the BINA Quality
Control and Data Management Working Group (https://www.bioimagingna.org/qgc-dm-wg).
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"abstract” category that is only useful for categorization pruposes. In a similar manner, these arrows
connect concrete elements that represents actual microscope hardware components with their Abstract
Parent Elements (APE), which are utilized for making the model less repetitive and more efficient to
read by software tools. These arrows should be read as follows, a "Laser” IS-A "LightSource”.

SpatialFrequency
Transmittive
ModulationMode
Ronchi

The Entity-Relationship formalism can be utilized to model information about a real-world situation or an actual object
(in this case a Microscope INSTRUMENT and an IMAGE acquired using that Instrument) by using three types of model
elements:

1) ENTITIES, represented by Boxes;

2) RELATIONSHIPS, represented by blue lines connecting boxes; and
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Dashed grey edges, these edges signify "Extends” and they should be read as follows: "Objective

extends "ManufacturerSpecs”. In this example, the concept of extension indicates that Objective is of
type "ManufacturerSpecs” but it has additional attributes that are unique to it and distinguishes from
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Pinhole AnnotationRef has been inserted in the referring element as an attribute. 2) RELATIONSHIPS correspond to VERBS = actions/states/occurrences that connect Entities with each other

3) ATTRIBUTES correspond to ADJECTIVES = they describe the actual information (in our case metadata) that we want to

-[Sub-Element], For simplicity and when indicated Sub-Elements are listed within the referring element _
record about each Entity.

as an attribute.
T Children Entities | -References, For simplicity and when indicated, Reference elements (e.g., ImageRef) are listed whithin
(choose one) the referring element as attributes.

-Units were omitted from this diagram for simplicity. However, they are essential for reproducibility and
they are included in the model and in all its formal representations.
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In order to interpret the schema please start either from the <INSTRUMENT> element for the Microscope Hardware
Specifications section of the diagram or from the <IMAGE> element of the Image Acquisition Settings sections.Then
follow the blue lines to the connected boxes and think something like:
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______________________________ -APE, Abstract Parent Entity (see explanation above).

For questions or comments please contact: caterina.strambio@umassmed.edu




