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Expressions

(conventional) expression= {x} [z]

=1.5nmm (e.g.)

(M-layer) expression ={z} [z] | {z} [z] (z)

(e.g.) {1.5} [[nm] ratio]
(or) {1.5} [[nm] ratio] (length)

{z} — value
[] — scale (combines a unit with a scale type)
() — aspect (kind of quantity)
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Aspect

It’s role is to disambiguate scale conversions (so it is not always needed)

An aspect ildentifies some
plrpﬁlt’y that can I:*vr* measured,
ich as a physical gquantity.
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" entry ": "Aspect",
.1.|_:\.il:i.1: [
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"locale": |
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Aspect is an optional third component in the expression of measured data. It may
be thought of as the ‘kind of quantity’ but is more general in scope.
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Scales {

" entry ": "Scale",
Hln_:.il:].“ - [
A scale associates a Reference with a "ml si radian ratio",

particular type of scale.

1.

. "reference": |
We also designate some scales as
“systematic” (when the name is
composed of products of powers of base 1.

units or prefixed base units). } scale_type": "ratio

"si radian",
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References — to existing standards

Reference

Eesponsikilities:

- holds informaticon about a2 unit or
cther reference (perhaps external links)

- holds information about an associated

unit system, i1f any, including
dimensions in that system.
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"uid": [

"si kilogram",

1.
"locale": |
"default": |

__entry ": "Reference",

"name": "kilogram",

"symbol":

e
"system": |
"uid": |

"Eli
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"dimensions":
"prefix": [
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||l||
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"UCUM": |
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"description":

system",

n kg n

"f1, o, 0, O, O, 0, 01",

"kilogram"



Unit systems

The system contains a sequence of

I

links to References,
base units of the system. This establishes

which are

the ocrder of dimensicnal exponents
for units bkelonging to the system.
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"uid": [

__entry  ":

"=zi system",

"names":
"basis":
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"UnitSystem"
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Scale type

«“enumeratlonm
acaleType

ratic

interval

Eounded interval
ordinal

nominal

Scale types help with conversion rules

Two scales of the same type and for the same aspect are
equivalent in terms of the information carried by data.

There is a strict hierarchy among types, allowing certain
scale type promotions without loss of information.

Type Invariance transforms
ratio ' =ax, a>0
interval ' =ax+b.a>0

1: . g R 1.7 7 1
bounded-interval " = (ax — x|, ) mod 4,56 + T)py,
ordinal ' = any monotonic increasing function of x
nominal x' = any 1-to-1 substitution for =

'The range of target values is [z] .|  + Zjapge]- The operator ‘mod’
divides the left argument by the right and returns the remainder with the
same sign as the right argument.



Generic conversion _entry_": "Conversion”,

[

"ml si wolt ratio",

Asymmetric rules are required 1,
"d=t": [

"ml si kg.m2.s-3.A-1 ratio",
Unidirectional conversions are defined (without ]
SpECifying an aspect). "function": "lambda x: x",

"parameters": {]

b
scale-pair function
sIC dst
[[m], ratio] [[mm], ratio] y=uxx 10°
[[°C], interval] [[kelvin], ratio] y=x+273.15

M=lazaver Registr i -
Y i 4 fn to convert src to dst W eutllitym
0., Conversion




Aspect-specific conversion

aspect scale-pair function
Unidirectional conversions can be SLC dst
. - angle [[rad], bounded]  [[°], bounded] y = (180/7 x) mod 360
defined for SpECIfIC aspects. temperature [[kelvin], ratio] [[°C], interval] y=uz—273.15
These definitions take precedence
over generic conversion rules {

entry ": "ScalesForhAspect",
"aspect": [
"ml energy",

src and dst g=1 CEENRAA ] PESPEIEASRAENESELERANA G
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aspect is an M-layer ] r

aspect UID " " [
Src .

/ "ml =1 kg.mZ.s-2 ratio",
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"Age" . [
"ml s1 joule ratio",

M-layer Reglistry | p

aspect, sro,dst

a..1 ]’

«atility» "function": "lambda x: x",
Conversion

"paramsters": {]
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Casting

Castings are transformations that
potentially change the information
content of data.

To change an aspect requires casting
and to change between scale types
which may degrade information
requires casting

scale-aspect scale-aspect function
dst
[[kg-m?-s~7], ratio] , (undefined) [[N - m],ratio], (torque) y=x
[[ke-m?-s72], ratio] , (undefined)  [[J], ratio] , (work) y=1

SIrc
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and dst
Scale-Aspect pairs
ocf M-layer UIDs
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M=-layer Registry

src to dst P

a..1

-
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n ml_

"ml no aspect”,

"ml =1 hertz ratio",

"ml frequency",

]
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"function™:

"paramsters":

51 =—1 ratio",

"lambda x:
{}
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That’s it ©
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