1 Definitions from the Vocabulaire International de Metrologie (VIM)

This is the worldwide authoritative definition for such key concepts as quantity, dimension, unit, and value. To create a design which is neutral of any foregone conclusion with respect to the vocabulary of units, and yet, which will provide a meaningful semantic framework, we base the framework design based on the VIM as authority. A terminology should be selected based on its ability to represent these essential semantic structures concisely and exhaustively.
1.1 quantity

Property of a phenomenon, body, or substance, where the property has a magnitude that can be expressed as a number and a unit (reference)
NOTE: the VIM only contains the word “reference”, not “unit”. However, the VIM does not define “reference” in this context but the definition of “unit” appears to fit this allusion.
NOTE: number and unit expressing the magnitude of a quantity is called “value” or “quantity value”. See below.
1.1.1 kind of quantity

Aspect common to mutually comparable quantities
1.2 system of quantities

Set of quantities together with a set of non-contradictory equations relating those quantities
1.2.1 base quantity

Quantity in a conventionally chosen subset of a given system of quantities, where no subset quantity can be expressed in terms of the others

1.2.2 derived quantity

Quantity, in a system of quantities, defined in terms of the base quantities of that system
1.3 dimension

Expression of the dependence of a quantity on the base quantities of a system of quantities as a product of powers of factors corresponding to the base quantities, omitting any numerical factor

1.3.1 dimensionless quantity, quantity of dimension one
Quantity for which all the exponents of the powers of factors corresponding to the base quantities in its dimension are zero

1.4 unit; unit of measurement; measurement unit
Quantity, defined and adopted by convention, with which any other quantity of the same kind of quantity can be compared to express the ratio of the two quantities as a number
NOTE: The VIM adds the qualifiers “Real” and “scalar” to “quantity” in front of the definition; however, these words are singletons in the VIM and not refereeing to any other definition.
NOTE: The VIM does not define number, however, number emerges operationally from the definition of unit, and also operationally defines the act of comparing. That is:
comparing (two quantities): dividing of one quantity over the other, forming a ratio, expressed as a number.
number: the value remaining when two quantities of the same kind are divided.
1.4.1 base unit

Measurement unit that is adopted by convention for a base quantity
1.4.2 derived unit

Measurement unit for a derived quantity
1.5 value; quantity value; value of a quantity

Number and unit together expressing magnitude of a quantity
NOTE: again the VIM uses the term “reference” instead of “unit”, but “reference” is undefined and “unit” fits the allusion to “reference” in the definition of quantity.

NOTE: the word “magnitude” is not defined in the VIM. However, this definition of quantity value indicates that “magnitude” is expressed as a quantity value; i.e., a quantity value is an expression of a magnitude and the same magnitude might be expressed in many quantity values.
1.5.1 numerical quantity value, numerical value of a quantity, numerical value

Number in the expression of a quantity value, other than any number serving as the reference
NOTE: here we see another facet of the undefined notion of “reference”. A number may serve as a “reference”. This can be explained by a dimensionless unit which appears as a number. E.g., the unity (1) or a “pair” (2) or one percent (0.01), etc.
1.5.2 conversion factor between units

Ratio of two measurement units for quantities of the same kind
2 Information Model
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This UML model was designed based on the VIM definitions. This model is constructed in the attempt to represent as many of the relevant concepts, relationships and constraints in UML as possible as well as explaining most of the phenomena such as dimension formulas etc.
Essential data types used:

· INT: whole number.
· REAL: fractional number

· STRING: sequence of characters without styles such as subscript, superscript, italics, etc. Strings can be appended and split.
· TEXT: print rendition of glyphs, including styles such as subscript, superscript, italics, etc. or non-linear arrangements. TEXT can be combined from sub-text.
Attribute Stereotypes:

· name: the common name of a concept, e.g., “Degree Celsius”
· symbol: the code symbol used for data interchange, e.g. “Cel”

· printSymbol: the symbol used in print, may include style, e.g., “° C”

2.1 Model Walk-Through

While focusing on units, this model connects to the principle metrological concepts such as quantity. Quantity is a particular quantity of a particular system (which may be a component of a larger system.)

Kind of Property are defined in metrological standards outside of this standards. See for example the IUPAC Silver Book.
We cannot communicate Quantities except by expressing them as a Quantity Value, with a real number and a Unit (reference). Notice that quantities exist independent of their being measured, therefore the name of the class is “Quantity Value” (in accordance with the VIM) and not “measurement value” (or like terms alluding to the notion of measurement.)
Magnitude is refered to by the VIM, however, it is not defined. The concept of Magnitude is important as it is the abstraction of Quantity to mean what is common between two quantities that are equal independent of particular system, kind of system, even kind of quantity. For example, the abstract length that is the same whether expressed as 25.4 meter or as 1000 inch, and that is the same whether it is the length of the side of my house or the wavelength set on my radio tuner.
It is critical to represent the VIM stipulation that Unit (of measurement) is in itself a quantity. It is a reference quantity used for the expression of a magnitude using a particular number.  For example, the mass of the platinum-iridium kilogram object in Paris, or the defined part of the wavelength emitted of Cesium, these are particular quantities used as reference quantities. However, when using the units kilogram or meter, we mean their abstract magnitude, not their particular quantity of an object in Paris or a wavelength emitted from Cesium. 
Therefore we say that a Unit is a representation of a Magnitude, but that it has a definition, which is a particular Quantity. Note, there is no “text” definition of Unit, such text definition would be mere commentary. A unit is defined by their actual particular quantity, not by English words. This is an important criteria to distinguish proper units (of measure) from other notions, such as count-nouns, “units of presentation”, etc. No concept, no matter how “well defined” it may be can be a unit of measure unless it is defined as a particular quantity with a particular magnitude. (In turn, note that according to international standards, a unit of measure is not a count noun, not even grammatically, as it is never inflected to plural form (31 meter, not 31 meters, 16 inch, not 16 inches.)  
Conversion is very generally a transformation which yields the quantity value number with respect to one unit from the quantity value number with respect to another unit. Conversions are always reversible, hence they appear generally as a pair of functions (cnv_from and cnv_to). This conversion may be linear (but could be any other function, e.g., logarithmic). If it is linear (and proportional, i.e., without an intercept), then the conversion is defined by a single number, the conversion factor.
The VIM recognizes the existence of different possible Systems of Units (and Systems of Quantities). The notions of Base Quantity, Base Unit, and even Dimension are dependent on the System of Units. The System of Quantities is not represented in this model, because of this model’s focus on Unit. (Every System of Units given the actual definition Quantities of those units establishes one System of Quantities.) 
The same Unit may be part of different Systems of Units (e.g., 1 cm is a unit in the SI and in the CGS.) Note that Unit is defined as a particular reference quantity, and hence is independent of the particular System of Units.

A System of Units is generated by the vector of a finite number of Base Units. Each Base Unit establishes one Base Dimension. Hence a Base Dimension is the component, or coordinate of the base unit vector. 

Dimensions are products of factors of powers of base quantities just as Coherent Units are defined as products of factors of powers of Base Units. 
3 Miscellanea

The following VIM definitions are about measurements. Because quantities can exist without their measurements (e.g., the earth has a distance from the sun no matter whether we measure it or not) and since this document does not intend to describe measurements but units, we only provide the following definitions for additional contrast.
3.1 measurement
Process of experimentally obtaining one or more quantity values that can reasonably be attributed to a quantity

3.1.1 metrology

Science of measurement and its application

3.1.2 measurand

Quantity intended to be measured
3.1.3 measurement principle; principle of measurement

Phenomenon serving as the basis of a measurement

3.1.4 measurement method; method of measurement

Generic description of a logical organization of operations used in a measurement

3.1.5 measurement procedure

Detailed description of a measurement according to one or more measurement principles and to a given measurement method, based on a measurement model and including any calculation to obtain a measurement result

3.1.6 reference measurement procedure

Measurement procedure accepted as providing measurement results fit for their intended
use in assessing measurement trueness of measured quantity values obtained from other
measurement procedures for quantities of the same kind, in calibration, or in characterizing reference materials

3.1.7 primary reference measurement procedure; primary reference procedure

Reference measurement procedure used to obtain a measurement result without relation to a measurement standard for a quantity of the same kind

3.1.8 measurement result, result of measurement

set of quantity values being attributed to a measurand together with any other available relevant information

3.1.9 measured quantity value; measured value of a quantity; measured value

quantity value representing a measurement result
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